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CHAPTER 1

INTRODUCTION
BACKGROUND OF THE STUDY
I'raditionally. bemng healthy means being absent of tllness T someone did not have a

discase, then he or she was considered healthy  The overall health of u nation or speettic

population was determined by numbers measuning illness, discase. and death rates Today this
rather negative view of assessing individual health and health i gencral s chunging. A

healthy person 1s one wha s not only free from discase but aiso fully well

Bemg well. or wellness. involves the mterrelationship of many dimensions of health

physical. emotional. social. mental. and spirual This mulufaceted view of health retlecis a

holistie approach. which mctudes indinaduals twhing responsibility tor theirr own well-ber
(Z1lva and Pannall. 1984) [very year mithons of people world-wide are falling I and dic of
diseases that can be prevented Our health and Jungevity are aftected by varous chorees we
make every day Medical reports tell us that we abstan from smoking. drugs. excessive
alcohol consumption. tat and cholesterol. and 1l we get regular exerense our rate of discase and

disabihity wall sigmficantly deerease These call for positive change in the htesty le of people

Health education and statutory measures help to improve health-rekated behay jour by
the entire population and are fundamenta! aspects ol preventon of many discases The
appropriate health delivery and effective preventive strategies against diseases can sove the

hives of millions of people worldwide



STATEMENT OF THE PROBLEM
Discases can be congenttal and hereditary or can be acquired during a person’s hie
span Some of the acquired diseases are due 0 pesson’s hite sivle Knowledge and

1w the habits and

understanding of the causes of acquired discases may help i chan,
behaviors of people, which would in effect lead to the prevention of these diseases m society
¢e of the acquired diseases that s on the increase world-wide s Coronany Heart Discase
(CHDY which can be prevented through appropriate [ite sty le

I'he rescarch problem ot this dissertation 15 1o discniminate the indnvduals categorized

as high-CHID nish group trom relatvely healther mdinaduals categorized as Tow-CHD nisk

groap and to determine (actors that ssemificantly differentiate between these two groups

STUDY OBJECTIV

[he study wimed to show the appheation ot discriminant analysis for evaluatng the
status of coronary heart discase nisk The speaitic ohjectives were

I Iaplore the factors that are Bhely to be responsible lor coronan heart discase risk

Develop adisermmant tuncton. which will best diseriminate between the hgh-ClHD

nish mdivduals and Jow-CHD risk indis wuoals

3 Examime staustical and practical sipmiticance of the developed diserimunant function

4 Determine the Tactors that contribute most (o the development of lugh coronary heart
discase nisk

3 Assess the vahdity ot discrinunant analy sis

6. Classify the individuals with unknown status ol coronary heart diseiase sk into hieh

ask group or low nisk group based on the vilues of predictor sanables



LITERATURE REVIEW

Coronary heart disease (CHDY. ulso called coronany artery discase. 1s a condition that
affects artenies that deliver blood. oxygen and nutnients 1o the heart CHD resuits when @
fibrous tssue. catled plaque. builds up nside the artenal walls, causing a partial or complete
blackage of blood flow  This condition s cammanly called arteriosclerosis. When the heart
deprived of oxygen-carrying bload. a sensation of pan. burning. pressure ot other ype af
discomfort, which ts generally telt m the chest. may aceur When the heartUs supply af oxypen
i completely cut off by a blood clot. then heart attach oceurs, resulting in permanent Ussue

death for part of the heart (hip - www tasktoree com )

Coronary heart disease 1s the magor cause of death and o common cause ot ilness n
adults 10 most developed and many developmg countries The disease affects both young and
old Men mually have a greater nisk for developing CHD than women Onee a soman reaches
the uge of 30, however. her rish for heart disease eventually equals or surpasses that of o man

Experts also confirm that the rish off CHID rate more than doubles every 10 vears alte the age

1 both males and temales (Z11va and Pannall. 1984y

Fhere s o clear statisties on the state of coronars heart disease - Alnea, and
particularly 1n Ghana  The latest rescarch shows that the death Trom heart attack caused by

d  North Amenca

CHD in Alnca i not as common as i Lurope

Ar-siscase st

-country hiny This boweser does

not mean that CHD 1s not a threat for Alncan poapulation [he uncommonness of death |

m
CHD s explained by the relatively short hite expectancey due o the hugh Jesel of death from

infections such as HIV. malana and wberculosss



Doctors n most Affican countries indieate that the intake of fat tood has nisen i the
past few years and the ntake of fiber-containing foods has fallen The level of obesin
(espectally n females) has nsen enormously. physical actiniy of urban population decreased
Lo the mummum and prevaience of hy pertension exceeds that m the white papulation With
these ncreases 0 nsk factors, medical experts expect urban Africans to attain high mertahn
rate from CHD. particularly as the mortlity rate from intectivus diseases go- down, the
mortality from CHD will increase at an alarming rate ewww wrongdiagnosts com coronar -

heart-sisease stats-countny him)

Symptoms of Coronary Heart Discases

Someone attected with coronany heart discase (CHDY may have a wide range of

ssmptoms Some people with CHD do not have any symptoms at all and consequently may
2ot no warning that they have s discase. unul they have a heart attack Others may have miid
chest discomfort or shortness of breath, while some with CHD have frequent chest pain that
nterteres with thew dadly activiues

The classte symptom associated with CHD s called angina Angina s usuadly
deseribed av a chest discomion that can be expenenced as o "pressare.” “squeesing

“burming” or “heaviness” sensation an the center of the chest, underneath the nib cage The

discamtort can sometimes spread to the nech. faw or delt arm Other symptoms that may
accompany anging mclude sweanng, nausea and  shortness of breath
thitp www taskforee com 3

Anging s sometimes classified nto twe tpes stable and unstable based on the
occurrence of symptoms Stable angina 15 usually somewhat predsctable It may occur with

increased exertion or extreme emotion. or following a larpe meal The symptoms do not last



Jong (usualls one to five minutes) and are relieved by rest or by taking nitroghcenin

tip wwa taskforce com 1 Unstable angma i less predictable 1t may oceur with hitle
exertion or dunng rest. it often comes and goes at frequent interyals. and may be sccompanied
by more severe symptoms

Risk factors for Coronary eart Discase

Risk tactors tor CHD are circumstances or conditions that increase the bikehihood ol

aveloping this disease Coronary heart disease riskh factors are divided into two groups
wontrollable and uncontrollable High blood pressure chy pertension). high blood chalesterol

smohing. obesity . physical inactin iy - diabetes. and abnornial Lipid profile messurements are

regarded as controttuble risk tactors Other risk factors such as heredity . ape, gender (men are

at ereater nshommially y are considered as uncontralluble inrarer instances. CHD can result
trom other medical conditions Some examples include the tormation of a blood ot i the
coronan arteny due toan abnomial bload clotimg condition. inflsmmation ot the coronary
arteries due o an autoimmune disorder. spasmis of the coronars arteries from ¢ _ame ahuse

congemital abnormalities of the coronary arteries

A growing htersture has documented associstions betseen several psichasoctal
factors and sncreased nedence of CHD - The most proniment amony these are stices. Luck ol

socsal support. depression. and socteconomid status (hp s tashloree com

Many deaths assocrated with heart discase are preventiable | Aperts apree that the dedhine
death rates trom heart discase 15 possible only if the public adopt a healthier sty le Many

aspects of hfestyles are the hey o prevention ot coronan licart discase By muak e healthiar



lufests le choices. we hold the key to Jowening our nsk for developing and preventing aliness
and Jeath from CHD. Some recommendations that can help o dower the nisk of coronary heart

discase can be seen in Appendin Bl

DATA COLLECTION

The rescarch work employs secondary data. collected from the Central [ aboratory of
Rorle-Bu Teachimg Hospual, Acera Data manly consist of a group of tests, known as blood
fipid profile. which are often ordered wgether o deternine rsk of CHD Fhe tests have been
shown to be good indweators of whether someone s Ihely o have w heart atack i the near
future or not

The data was collected between the months of August and September 2086

Comventence sampling was used o draw a sample ol 230 patients reterred o the laboratory

The sample consists of v parts. drawn at tao difterent ime occastons  The first 1on

indiaduals with recorded low-CHD risk and the 1int 100 mdaduals with recorded ligh-Cib
risk were meluded i the sample on the fisst occasion. making up o totad of 200 patients with
Known CHD nsk status The resalts of these 200 patients were used 1o the preliminary

anulysts as wellas tor the turther analysis = o develop and valdate the discrmimant tuncton

which hest separates the mdinduals who are at ligh nisk of developing coronany heart dise

(CHDY from relaraely healthrer mdividuals with Tow CHD sk On the seeond occision the
data from 30 patents with uaknown statis of CHD nsk were collected and added to the 206
patients with Kacin CHD ok status, making up s total sample of 230 patients the S0
unknown CHD nsk cases were used Tor predictine dassilication ot cises the descloped

discrmimant tunction was used o clssaty mdividuals with unkinown ¢ HD sk 10to one of the



groups (high or low CHD risk) based on the values of predictor varables The collected data

can be seen n the first ten columns of Appendix A

Since the data collected for this study was over a period of two months, care was tahen
nat to collect multiple results of the same patients who were beng monstared ton medications)
and had 10 report 1o the laboratory on several occastons for the same tests Also all necessary
precautionary measures were taken or observed by qualitied statf so as o generate rehable and
accurate faboratory results The detals of precautionary measures laken can be seen in

Appendix B2

Variables deseription

The data for discrinunant function analysis conmists of ane erteron (dependenty
vanable and seven predictor (independent) variables  The crtenon vanable - CHD sk
consists of two mutually exclusive and collectively exhaustive groups group - low-CHD
sk and group 2 - high-CHD nish The predictor varables are age. bady niass inde (BMS ),
cholesterol level. tnglyeerides level, dircet high density lipoprotemn (D-HD1 ). Tow density
lipoprotein (LDL) and fasting blood sugar level (FBS) Another vaniable - gender was

considered 1n the prebmuinary analy sis

Body mass index (BMI) 1s calculated by divading werght i Kilogeam (kgy by height in

meters squared (Z1lva and Pannall, 1984)
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(Pagana and Pagana. 2003) Low levels of cholesterol and tnglycendes may be assoctated

with malnutritton whereas high levels with excess intake of latty food

Direet high-density lipeprotein (D-HHDL) and low density lipoprotein (LDL) are
major hipopreteins in the hioodstream: Ther function 15 to transport lipids from one site i the
body to another The purpose of D-FHIDL 1s o remove cholesterol from the blood vessels 1tis
hnown as “good™ or healthy ™ cholesterol The normal range for D-HDL level s 107 - 300]
mmol L (Pagana. 2003) The purpose of LDL s w transport cholesteral to cells The normal
range for LDL Jevel as [0 - 156] mgadl (Pagana. 20031 Low levels of D-HDI and ligh

levels of EDL contribute to the development of coranary heart discase

Fasting blood sugar (FBS) test determines level of glucose in the blood The normal
range for FBS levelas |3 40 - 0 40 mmol £ (Pagana. 2003)  Fheh leveds of hlood sugar can

cause duabetes, which 1s one of the recognized risk factors for coronary heart discase

CHD risk 15 assessed by the cholesterol-to-D-1D1 ratio According 1o the National
Institutes of Health the ratio values within the mterval |10 - 4 0] s considered as relatinely
fow CHIY nsk. rato values greater than 4 0 indicate that the person 15 at risk ot getting CHD
(Pagana. 2003) In the study work individuals with the ratio values within (16 4 0] were put
in group 1 - low-CHD risk and individuals with the ratio values preater than 4 0 were put in

group 2 - high-CHD nisk



ol

(111, Jo uonuasad o spoiaw
AYEPUS (T]]) 49) SIODE] NS YR SYO0[ ([]],)) ISESIP LEdY SIPUOI0D GO WA Aamean|
SR ospr amdegs ;o Spois o o sa ADIQO a1 SE fam st wajqosd gateasal oy sjuasaad
J.\l(u!\] Sao J:\ldl’l{) SASPASIp urut 10 uonuasad -‘l|| 0} PI:D| uwd ey ,\'Jn(\l.\l‘l{-‘q pawea
Gray asoadwr 01 dpy ued gargw woneanpa ey jo sauepodust DL SASINS OS] ey
AN Ao MU R uosiad © jo J|(1NJ]I| 10123010 A Plll‘ uosiad v H oy jo ]JﬁdS!‘ ayl sns\n:sslp
1] Spiis A1 o uonanponar ue s1aadeys sy samdeya QA1) ST UOHTLDSSIP SIY |

NOLLV.LAASSIA 40 ANITLIO

JSEISIP PRI UTUGIND [0 WO A1 10§ J0107] Yean
TG 01 PUNGT SEW IFE A YW UOSPAT D1 ay St 1ang sip gsurioissyd nayy Sy Saoesoygry
A 01 pauaE sEaned A1 21aW 283G Moege pue plo saeas ¢ Maa adwes oy ur siudned

YN o A0RW Ryl DR AY) 10 UOSEAL AL OS[R 1AW V0T PAUGHUIW SIUILISUO )

SPMS SI{L UL PAUAPISUOD JOU DN YN W “1A0N

BE SIS PUE SSAUIS C(ASNGE SAYAI[T pur TUINOWS) SI01IE] [LIOLARYIY SI0IAE) Lenpaay

famssasd povjg SEYons SIoRRp YSU (11D WWOUN-[[AN A0 e Y[ dy pisea
DI UGN CEDUO ML AL BOFITLSSIP SIY) UL PAsn ($3]qeUe 1o1apasd) s1010e) s ) AUl
IOV Jendso]] Syaea | ongl-o[oN - [Rdsoy 2o [0 0) PAIANSAL OSJE SEM RITP JO 2UN08
g1 9ang 4agwapday pue isndny SO am JO ponad LOGS € UKW PAI[[03 SEW TIEP 2|

pazapued sew suaied (67 Ajue jo 3218 AdWeS SUrnsued $aNsEo] pue awn o1 (g

SNOILY LINIT



UDUEASALINYLNG J0FIIAGAS AY) ag SEU YIYA "SINSSE MY 1 SISIES pup
PRI AL O SINSALAY) U PASPY SUOHEPUMULIO I ST o8| ] {Pmis 2yt $q pune sswoana

AL PUE SYRSAT M AUsSNASIp Sy Madas agn sapapauod saag aadeys sadeya ruy sy

100 10 S1MN] 1TAU S U yoene ueay
TR 03 SN ST ENPIAIPUL UB LAagw 1pald o) Pasn g urd uonaung pado[daap ay1 woy
SNOUS OS(ENOE ARG ) YSU L) WO YIS SIERPOIPUL SRy S[AAneaz g wogy aseasip
uray Lo RER O3 H l]ﬂll] 1B 200 o w Spmpiaipu 2y sopeandas 1Y) BonduUnj jueuiuidsg
v Fwidopaap Jo suraw a8 ASEASIp PEdY KIRUQI0S Jo sAIs A Suneneaa 1o) sisijpue

wewidsip jo - uonedydde agy swoys ) csasKjeue saqung swasaxd oy ey )

S[2AQ] IRSENS poojq FUNSR] PUR \dPUT SSEW (PO U0 OB YSU (JF],) Jo dduapusdap
A yuw Lagaio) apposd prdip jo simpweied  panseaw pur xpul ssew Kpog - Uddwag
digsuoneas - sauexa osie aadeys oy swoned dnosd s gEO-YSY pur swaned
dnosd ysu (gp)-wor Jo sinsa jo osuedwod agi se [law se suaned agy jo sansuaarmys

DISRG ApRIUT AsaY [ SpYs Ay jo sassieun Seunaigaad agy siuasand 2 amdey))

SISAPUR UBHEDTISSE]D JURMIULIISIP PUR SIS SPUR 2A01paId Jurtunuudsip SISS|eue ueuiwuosip
Funanptod 107 sampasosd pue sasodmd WAIEHP Om1 M e SYOo] os[e 1] suoneatddr
S1pue sisseue wonaung ueutniasip dnosd-ow o punosdyorg jaug B sand 1adega g

RIEP AY) ASIRUT O PAST SPOIAL PULT §[00] [EINSHEIS A sumpdya 1deys puodas



CHAPTER 2
REVIEW OF METHODN
The dissertation eiploy s twe statstical mctheds deseniptine statistios and twe-

icTIAnT e on analy sis Statstival tweolsosuch as wbles and craphs were dise waad

sentation of the date collected and tor sammarioing the obtamed study results

TIOTL T

TWO-GROU P DISCRINUNANT FUNCTION ANALYSIN

Discrmunant tanction analysis v g mulinariaie webnigue coneered with separa

tosets ot ebsenvanens and with aliveating new obsenvations o presiously

croups Discrummant anaby sis mothed used o anaisse data when there are several usua

continueus, independent vanables and one categoncal dependent vanable

diserinnnant

Phere are two veny distinet purposes and procedures for cor et

analysis The st procedure. discnmunant predictive analssis, s used o dermve disenntinan

Al

Jndependent varables The tao-group disenime

unetons rony a set ot w
madelimvolves bnear combmations of the tellowen g torm

T

D s Y, e B

where
D dserninant seore

S dsanmunant coctficients or we shis

tyanahlios

A predictor ormdepend




The coefficients. or weights (4 ). are estmated so that the groups dffer as much as pesstble

on the values of the diserimimant function (Malhotra. 20041

The second procedure. discnminant classtfication analysis. uses the predictne
tfunctions dernved i the fiest procedure o either classity mitial set ot the data o known group
membership. thereby vahdating the predictive function. or to classify new sets of obsers aions

of unhnown group membership

DISCRIMENANT ANALYSIS FOR PREDICTION
Disenimuinant analysis conducted for predictine purposes uses an imtial data set with
known group membership o derne the Discnmmant function that can be used 0 predict

eroup membership ol future obsen ations

Fet X be a AxZ vector of & independent varables. V=(\ .

AL X The
observed values of X differ o some extent from one class o the other Phe varance-
covaranee matry of Nis gven by ¥ ety be a Avg vecton of werghts assocrated with the &

vanables X

The discrimmant function will be grven by




where 7 = .\ A" is the total sum of squares and cross products (SSCP ) matnx tor the &
variables Since

SSCP = 85CP, + 85CF, or B
where B and W are. respectivedy, between-groups and within-group SSCP matrices for the 4

variables, (2) can be written as

Sl e il < g

where '8 and 21 . respectively. the between-groups and within-group sum ot squares

for the discruminant score §

The objective of discnmumnant analysis 1s to estmate the weight vector, 3 ot the
diserimunant function ginven by (1 such that

By

PRCRL 4
0 e

1s maximized  The vector of weights, v, can be obtained by differentiating 4 with respect to 3.

and equating to zero

Dniding through by 7

S e v
By =2 i
S
173 YR}
[ Y R 5)



Equation (31 15 a system of homogencous equations and for 4 nontnvial solution

WB-Al=0 (6)

It can be shown that for two groups, B 1s equal 1o

(7

nn. 5 . :
B= —y g W, Y = - N — )

n +n,

where uand g, . respectinely are pxZ vectors of means tor group 1 and group 2. » and i
are number of observations i group 1 and group 2. respectively. and ¢ =nn. (2, +n)is a
constant

Theretore. (6) can be written as

i, —uow = u Y =217 =0

CH Ny — W — )

=00 =N - )=y (8

15 a sealar. (81 can be wrtten as

Since (- u.
N N A VT (9

where K =Cly — g ¥y 2 1saconstant Sinee the w thin-group varance-con arance matris

Z .15 proportional to W and 1t s assumed that Z‘ 3 Z\: Z = Z 9y can be wnitten as

1

v= I\'Z .(‘u‘ -u,)

Assuping K = 1.
AR R 0




Diiferent values of the constant K give dufferent values for y and theretore the absolute
werghts of the diserumnant function are not umque. only the rato ol the weights s unigue
(Sharma. [996)

Onee the vector of weights, y 15 known, the prediction of the discriminant score € 1

rontine. since all values n the formula (1) are known

DISCRIMINANT CLASSIFICATION ANALYSIS

Discriminant classificauon analysis. uses the predictive function derived i the
disenmmant predictine analysis to either classify sl sets of data ot known group
membership. thereby validating the predictive function or it the function has been validated
w classtfh new sets of absenations of unknown group membership The classification ot the
iital data set 13 but un extension of the predictis e diseriminant anals sis in that, the predicine
disenminant scores form the basis of the decision rule used to classity this same set of obiects
into the two groups

In vontrast 1o the imual data set. where group membership 1+ known the same
decision rule may be apphed to other sets of data Hoveever, when we classifs data sets other
than the amital set from which the predictive analysis was conducted. we are no longer
engaged in predictn e diseniminant analy sis, but rather m disenminant classificaton analy sis
A number of methods cre avartable tor classiy ing sample and future observations but in this
study the cutoff-value and staustical deaision methods were used tor developing classification

rules
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Cutoff-Value Method

Cutof? classification method involves the partitionmg ot the discrmiunant or the
vanable space mto twe mutaally exclusive regions - £ and R, The value ot the diserimimant

s 1s called the cutofU vadue The elasssficatuon

seore that divides the space mto the two re
problem reduces to determiming a cwtott value that divides the space mto £ and R, regions

The value selected to be a cutofT value 1s the one that minmuzes the number of imeorrect

classifications or misclassification erears A commonly used cutolt value that minmuzes the

number ol ncorrect classifications tor the sample data s

where Z, and Z.1s the average discmmant scores for group | and group 2 The formuls
assumes equal sample sizes for the two groups
For unequal sample sizes. the cutoff value s given by

nZi+n.l.

n+n,

where #, and n, are the number of observations i group 1 and group 2

Furthermare, any gven case will be classified into group 118 1its value of discrinmnant

score 18 less than the cutot! value and into

oup 2 ifas value of disenmmant seore s greater

than the cutofT value (Sharma, 1996)

In classify ing observations. two types of errors can oceur An obsen ation voming fram

group | can be nusclassitied mto group 2 Let Ci2°1) he the cost of this misclssificauon



Similariy . an observation coming from group 2 can be musclussified into groupl Let Col 21 he
the cost of this nmusclassitication Natwrally. we would ke to use the erterion that minimizes
musclasstiication costs The statistical decision theany method for developing classification

rules ts discussed below

Statistical Decision Theory
Constder the case where we have only one discnmmating vonable, X Let = and =

represent the populations tor the two groups and £ (v) and £ .4v) be respective prababiliny

denstty functions for the random vector, X Let € he the cutotT value

The condinonal probabihity of correctly classity ing observatons i group 1 s given by

IS |

= J‘f‘ [Ra¥is
I'he condiional probability of correctly classifving obsenvations m group 2 is grven by
ARIRIES PREIYS

where P 7018 the conditional probability of classitying ohservations to group 1 eiven that they
helong 1o eroup

The condiuienal probability of musclassification is given by

Py = I/.(,\-p.b and P2 D= |70k 12

Assuning that the prior probabiliies of @ given obseryation heloneing 1o eroup | and

) eneclIve! are - 15
group 2. respectively. are p, and p.. the various classification probabilities are given by



Preorrectly classified into 70 = P11 o,
Preorrectly classified inte 7.0 =221 p.

Pensclassified mto 7 ) = 01 2y po

ssified into 7. 0= 22 py

The total probabihity of musclassitication ¢ TPND 15 given by

TPM=d01 2yp. = P21 p 13
The wital cost of nusclassificaton { FOND s given by

TOM =€) 20868 20 €221 4

were Cez s the cost el misclassiving into group £ an obsery ation that belongs to group

Classification reles can be obtained by numimuzing either (13) or (14 In other words.
the cutot? value ¢ should be chosen such that either IPAT or TCN s munimmized 10013) s
mimnuzed then the resultng elussitication rule assumes equal costs of nselassiticaton [
(14) 15 mimimized then the resulting classilication rule assumes unegual misclassitication
costs The mimnuzation of (143 results i a more general classification rule. It can be shown
that the rule which munimizes (143 15 gnven by the following

Assign an vbsenastion to 7Y

2 nlp

roa [ 2 p.
IR Y]

M s

and assign to 7.

P ]
_/‘(,\)(;(.ll 2 w,, }
f4n) (O g
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NT ANALYSIS

ASSUMPTION OF DISCRIMI

The assumption of disciminant analysis 1s that the data come from a multisanate
normal distribution and that the covariance matnces for the predictor sariables are equal
across groups (Sharma, 1996y

The assumption of muluvariate normality 15 necessary tor the sigmticance tests ot the
discrimmator variables and the discominant funcuon. If the data do not come from a
multivanate normal distribution then, in theory. nene of the sipnificance tests are valid
Classification results, i theory. are also affected 1t the data do not come tfrom o muluvarate
normal distribution

Discriminant analysts also assumes that the covanance matnices of vanables are
homogencous across groups  As wih multivanate normabity, violaton of equal covarnce
matrices assumption atleets the sizniticance tests and the classification results

Howeser. disenmnnant analy sis s farrly rohust to these assumptions The violations of

the normality assumption are usually not “tatal™ meanimg. that the significance tests and the
classification results are sull “trustworthy™ 1t the data 1s at least approximately normal
Generally. of coefticient of skewness of the vanable s within the range of =16t 10 and
Kurtosiy less than 2 ¢, the vanable s considered approvimately normal and 15 aceeptable for
runming diseriminant analysis (Harlow, 2005) Similarly. minor deviations from homogenerts
of covariunces are not that mportant, however, betore running disenmimant analyses iy
advisable to review the withim-groups vanances and correlation matrices In particular a

scatterplot matrix can be produced and can be veny usetul for this purpose
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CHAPTER 3

PRELININARY ANALYSIS
BASIC CHARACTERISTICS OF THE PATIENTS
Between the months of August and September 26tk the data on blocd lipid protile and
IBS of 200 panents were collected from the Central Laborators ot Katle-Bu Teaching

Hospral. Averg The exammaton of the data shows that the mean age ol the patients wa

ol sears. as presented o Table 31 The youngest respondent was 20 vears obd and

wldest was 97 years

able 3.1 Deveriptive statisties of age of the patients

N Minmum - Maemum  Mear C
Statist ¢ Statistic Statst 2 Statisti Statstic
“3e A = o = .
209 23 ¥ B2 e T

The wge distibution o the patrents reterred o the Liboratans (e 31 helowr 1o e

i

thiat the age group 1300 391 cars ol has the Tushest b 02 al Cane st f i

Liboraony . tollowed by the .

group et a0y sears ol with I8 3 el ade a0,

In s

of tetal cases Yewne (2600 20y vears old and noddle

A e e T e

attracted 10 3%, and 10

o total cases respectively  whilar ol Poopic T

N and cvert had the ks 09 and the Teast o3 = numibor o scsmle b te 1o -



Number of cases

Fig. 3.1 Age distribution of the patients referred to the laboratory

More females (37% of the total recorded cases) reported to the hospital than males
(43%). Appendin C However, as it can be seen from big 3 20 more males were found to be at
high-CHI nisk than females: Out of all males reported w the hospital 34 70 were catezonzed

as high-CHD sk group patients. compared 1o only 46 5% of females

Group
‘ i _ low-CHD risk
e sl £high-CHD risk
Female
Gender

Fig. 3.2: Distribution of males and females found to be at high and low CHD risk
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COMPARISON OF RESULTS OF LOW-CHD RISK GROUP AND HIGH-CHD RISK
GROUP PATIENTS

Analyses of data from two groups of patients reveal that the average age of patients in
high-CHD nisk group (37 § years)as about ten years lngher than n the low-CHD nisk group
147 7 vears) This information s displayed tn Fig 3 3 below  This observation 1s 10 agreement

with the wetl-recognized fact in medicine that incidence of CHD nises steeply starting at about

age S0 vears and the disease 1s most common at the age ot 64 years thitp - tashforee com )

34 compares body mass index (BMD in two groups of patients We can see that

while the indiaduals in losw-CHD nisk group hase normal or shghtls overseight bods mass

the indivaduals in the gh-CHI risk group on the average are obese (BME - 31he m)

—
B £
% :.

» = NE
* 5751 H

4772
* 28 5%

-CHD fax P InCHD rae : % = High

Fig. 3.3: Average age of the paticnts ¢ BMI of the patients
referred o the laboratory referred 1o the tiboratory

[
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From the 33 we can obsene that the average level of cholesterod i the Law-CHD

risk group 15 within the normal range of [304 - o4 mmael I On the other hand. the o erige

level in the igh-CHD nis

3.0 reveals that even though the average tnglyeendes level in the high-CHD nsk

zroup 1> within the normal ranze of (030 1 70 mmol 1.t s almest 13 nmes hagher tan m

the low-C HD risk group

helesterol (mmotll |

H
£
i
$
i
=
r

Fig. 3.5: Average cholesterol level

2.6: \verage trigh cerides level

Generally . we can conclude trom the two bar

irts above that, the e

Iipids in the bloodstream of patients categonized nto hig

SCHD nsk group o

compuared o the low-CHD nisk eroup patients



similarhy . Frg 37 and Fig 3 8, reprosenung the average levehs of dired ien-d
and lov-density Gpoprotein DD depret o dear ditiorencs
.

iropratern D-HDE Y
the fact that th

vaiues for the tow-CHD niskh and high-CHD nsk groups Despite

eveis of D-HDI tor both sroups are within the aceeptable range of {107 3 0m mme. L. 55

evel of D-HDL an the high-UHD rak croup s notceably lower than an the low-CHD &
o remose choesterol fnem the Dand

ndreates tiat the abiny of D-HDL

croap Tine Lo

vossels i high sk group s fess than i the Jow s

Fie. 3.8: Bar chart showing the average

“: Bar chart showing the average
LDL level

Fig. 2
D-HDL level
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RELATIONSHIP BETWEEN BM/ AND MEASURED PARAMETERS OF LIPID
PROFILE

¢ weight. which can be brought about by the excess mtake of fatty foods and

carbohydrates. plays a major rale i the function of bady cells. The presence ot these excess

macromolecules i the body impedes the cell’s normal metabohe actnvities These may Jead o

different causes ot diseases Overserght (BMI kg m*) and obesity (BMIz 30kg m*y s not
only a sk tactor for CIID but 1s o cause tor developing of other coronary heart discase
factors.  for - example  hypertension. hypercholesteroleamia, diabetes  and  athers
thitp wwwhealthguidanee org How-to-Prevent-Coronary -]Heart-Discase-and-Heart-

Attack html)

g 39 further supports the above mentionad fact It clearly shows that the cholesterol

level steadily mnereases with inerease in B

56

58
4 49

Chatesterol (mmol/l.

lessthan 20249 25235 30.34¢  3Sang
20 over
BMI (kgim |

Fig.3.9 Relationship between cholesterol kevel and BMI
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The average level of cholesterol nises steadily from 49 mmol L for pauents with the normal

weight to 7.8 mmol L for morbid obese patients

Fig 3.10 reveals that higher bady mass index 1s associated with higher tnglycendes

leve! and lower D-HDI -cholesterol level

mmolil

04 —— Tnglycendes
02 - -u- -D-HDL

less than 20-249 25299 30349 35and
20 ower

BMI (kg/m )

Fig‘" 10 Relationship betwecn trigh cerides, D-HDIL. and BM!

The average level of tglycendes nises steadily from 108 mmol | for patients with the normal
weight 10 1 72 mmot L for obese patients At the same time as the BN values merease trom
normal to abese. the D-HDL level decreases from 137 mmol Lo 1 2 mmol L respectively
The obsen ations mentioned aboy e indicate that as the werght of a person mereases the amount
of fat swred 1n the body cells also increases and the abiliny o remove fan from the cells

decreases

mar v G e ot



Both figures {Fig 3 7 and Fig3.8) clearly indicate the fact that excessive bodv mass
atfects the normal level of lipids in the blood and consequently can become a cause off

hy percholesteroleamia and other nisk conditons of coronary heart discase

VCE OF CHD RISK ON BODY MASS INDEX AND FASTING BLOOD

Fig 3 11 shows a normal CDH nsk ratie tor patients with normal body  weight
However. as BMI tereases from overweight (25-29 9) ke mi? to severely obese (35 and oven)

he mi, the CHD rish ratio inereases above the normal range from 4 6 to 6.0

@

CHD risk ratio

©

lessthan20 20249 25299 30-349  35and over
8MI(kgim)

Fig.3.11 Relationship betwcen CHD risk ratio and BMI
This suggests that body miass 15 an important tactor responsible tor the dey clopment ol CHD
Wealso can say that the patients with normal body mass are less Tikely (o be at esh of CHID

and the patients with excessive bady mass are more likely 1o he at sk of CHD



Looking at Fig.3 12, we can obsenve that there 1s some influence of level of FBS on
CHD risk raue For the examined data. results show that urrespective of the leel of FBS the
average value for CHD nisk rato 1s out of the normal range This means that a sizable number
of examined patients. belonging 10 the high-CHD nsk group have normal levels of FBS

However, patients with higher FBS leve! tend 1o have hugher CHD nisk rato

&
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5 452 2
3 5C5
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o
%3
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I
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1
° :
less than & 5-5% 6 69 T and mare

FBS (mmolL}

ig.2.12 Relativnship hetween CHD risk ratio and BME
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CHAPTER 4

FURTHER ANALYSES
INTRODUCTION
As part of the study. the data were used 10 develop @ discnminant function which best
separates the mdividuals who are at high nish of developing coronary heart disease (CHDy
trom relatnely healthier individuals with fow CHD nsk The discnmimant analysis was also
aimed at predicting whether an individual 1s fikely to have a heart problem in the near future

or not

The data tor diserimunant function analysis consists ot one enterion (dependent)
vanable and seven predicter (independent) vaniables which are well-recognized factors ot
coronany heart discase  1he enterion vanable - CTID nisk. consists of two mutually exclusive
and colleetively exhaustive groups group |- low-CHD nish and group 2 - high-CHD nsk
The predictor variables are age. body mass index (BMD. serum chole terol level. serum
tnglycendes tevel. serum direet ligh denssty hpoprotemn (D-HDE ), serum low density
lipoprotemn ¢ [.DI ) and fasting blaod sugar level {FBS) Based on these vanables, the model for
the diseriminant function is of the form

Group Risk  tidge BMI Cholesterol Trighcerides D-1IDL LDI. FBS)

The exanuned sample consists of 230 patents Jaboratory results, collected from the
Central Laboratory of Korle-Bu Teaching Hospital, Acera Out ol the total obseryed cases 106
patients were known to be at low-CHD nisk and were categonzed mto group |- low-CHID

nsk group. Another 100 patients were known 1o be at high-C HD nisk and were eategorized

aveaRSiT ¢ or



wnto group 2 - high-CHD nisk group The other SO patients were with unknown status of CHD
nsk The first 200 patents with known status of CHD nish were randomly divided into two
parts The fiest part consists of 70% of the hnown sk cases (or 34% of the total cases) and
was used as analysis sample for the esttmation of the disciminant function: The ather 30% off
the known nisk cases (or 26%¢ of the total cases) served as holdout sample and were reserved o
validate the diseriminant funcuen The detals of division ol the cases with known status of
coronary heart discase risk are desenibed in Appendin €

The patients with unknown osk status, representing 20% of the total sample. were used

for predictive classification of cases The results of discniminant analysis were used 1o classify
individuals with unknown nisk status inte one of the groups (high ar low CHD nisk) based on

the values of predictor varables  The Tull sample division can be seen i the Analysis Case

Processing Summary Lable. Appendin D

ASSUMPTIONS OF DISCRIMINANT ANALYSIS
Discriminant analy sis assumes that data come 1rom a multvariate normal distribution
and that the covanance matnees for predictor vanables are equal across groups These

assumptions were checked prior to performing discruminant analysis

Multivanate normality assumption was verified by examining the shewness and
Kuntosis values ol the predictor sanables Generally. o shewness value within the range of 10
w10 and a hurtosis less than 2 U ndicate that the vanable s approxmately normul and are
aceeptable tor running discrinninant anady sis {Harlow, 20053
Table 4.1 provides descriptive statistics for the predictor varsables We can obsenve that all the

skewness values are within the aceepted range of normality . exeept the trighveenides. which

3
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slightly exceeded the acceptable limits: Kurtosts values also are all within the aceeptable range

ot normality

Table 4.1: Descriptive statistics of patients parameters

N L Minimum f Maximum Mean Std Dev Skewnes | Kurtosis

Statistic l Statistic 1 Statistic Statistic Statistic Statistic Statistic

Age 200 2000 97 00 526150 1534124 - 060 - 168
BMI 200 1930 4100 28 8480 473551 386 -410
Cholesterol 200 28 1208 58935 157457 951 , 1953
Tnglycendes 200 ; 36 300 12903 60391 1085 N7
D-HDL 200 ! 64 , 241 13082 26933 525 1521
oL 200 ) 2400 i 35000 { 1511500 56 85402 922 1380
FBS 200 | 350 | 10 30 53375 103071 820 1780

Exven though the shewness for tngly cendes 1s shightly out o the lerable range. there

does not

appear to be enough nonnormaliny o the daa. so we can assume that the data are

appronimatels normally distributed

[he assumpuion of homogenaity of covanance matrices can be tested with Bov s M

Test. which tests null hy pothests of equal population covanance matrices The results of the

test which are displayed in the Appendin E1L indicate that the null hy pothesis 1y rejected

Hewever. tis test1s strongly intluenced by even sheht nonnormality of the data and may not

be accurate in our case. since our data are enly approsimately normally distributed Examiming

the matnx scatterplots of the two graups can better test the assumption of homogenaity ol

\anance-covariance matrices for approvmately normally distributed data (1 eech o of. 2001

The scatterplots tor group T and group 2 are presented i g 4 1 below
T group group P L

PN
¥
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Table. Appendix F. provides basie descriptive statistics for cach of the independent (predictor)
vaniables for cach outcome group separatety. and for the whole analysis sample
The sigmificance for discniminating vartables was checked by testing of equality ot graup

means. using Wilks™.\ as the test statistie The results of the testare displayed in Table 4 2

Table 4.2: Test of Equality of Group Mceans

Wilks®

Lambda F df af2 Sig
Age 923 1061 T 133 001
BMI 703 56 113 1 133 000
Cholesterol 593 391293 1 133 000
Triglycendes 831 27131 1 133 000
D-HDL 833 26 669 1 133 000
LoL 600 88 569 1 133 000
FBS 971 4026 1 133 047

We can obsenve that ail seven vanables n the disernmnant model are significant
predictors at siznilicance level of 005 meamng that the selected discniminating vanables
sigmificantly ditferentiate between the twa groups Lach vanable potential is measured by the
value of Wilks” Lambda Smaller values indicate the varable (s better at discnnunating

between groups Tahle 4 2 suggests that cholesteral level is the best at discniminating between

groups, followed by LDL level and BMI

Since the entenon vartable consists of two groups, only one discnimmant function s

esumated  The eigenmvalue associated wath this function (Table 4 3 below) s 1303 und 1t

accounts for 100 percent of explained varance

34
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Table 4.3: Eigenvalue

Canonical
Function | Eigenvalue | % of Vanance | Cumulative % | Correlation
Liger LA
1 1503 1000 100 0 775

The practical signiticance of discriminant function 1s assessed by the square of canonical
correfation assoviated wath the functon From: Fable 4 30 square of canomical correlation

0773 =06 That s 60% of the vanation between the twa groups 1s accounted for by the

discrimunating varsables

Ihe statistical sigmificance of diserimimant function was tested. based on Wilks™\ test
statstic The result of the test displyed i the Table 4 40 shows that Wilks™\ associated with

the tunction s 040 which transforms (o a chissquare of 118 812 with 7 depree of treedom

This s significant beyond the U 01 lesel

Table 4.4: Wilk®s Lambda test of significance of discriminant function

Wilks'
Testof Function(s) | Lambda | Chi-square dt Sig
1 400 118 812 7 000

Standardized canomcal function coetticients, displayed in Appendix G oindicate how

heavily each vanable s werghted moorder o manimize discimmation of groups The relative
mportance of the predictors can be seen i Stracture Matris i Appendin G The structure
correlations or discrmunant loadimgs show the simple correlasons between cach predictor and
the diseriminant functuion and represent the vanance that the predictor shares with the function

The vamables with greater magmitude ol structure correlation are consdered o contribute

o
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more to the discriminating power of the function. Generally. varables with loadings preater or
equal 100 3) are considered as important predictors for discriminant function (Harlow. 2005)
With thes entenon. five out of seven varbles in discimimant funcuon (cholesterol, LDE.
BML. tnglycendes and D-HDL) appear ta be important predictors ['rom the Structare Matrin
table st appears that cholesteral. 1 DL and BMI contribute most to the discnmimating poser ol

the funcuon, with age and IFBS contnibuting least

We can also notiee that the ordermg in Structure Matrin s the same as that suggested
by the test of equality ol group means (lable 423 and a8 dilferent from that m the
Standardized Canonical Disenmimant Fuaction Cocflicients, Appeadin G Lhis disagreement
s Bikely due o the colhineartty betsween cholesterol and LDLL Jevels noted i the correlation
matrix Since the Structore Matriy s unalfected by collmearnty. it is sale o say that this
collineartty has valy inflated the importance of same varables m the Standardized Canonical

Discrimunant Function Coelticients Table

Furthermore. the unstandardized discriminant Tunction coelficients were estimated and

presentedin Lable 4 3
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Table 4.5: Unstandardized diseriminant function cocfficients

Function
1

Age 002
8l 088
Cholesterol 531
Tnglycendes 010
D-HDOL -2 602
il k)
BS 018
1Zonstants =Rk

Buased on the sudues of the coctlicients we can form the discnimimant tunction

3003 (ag ey~ 00881 BME =053 1chol y+0.00 (1rig.3-2.602(D-HDL)+0.003(LDL)+0.018( FSB)

This function best disermimates between twae groups of patients low-CHD risk group
and high-CHD sk group. and can be used tor priedictive classitication of ness cases Lhe
values of the predictor varables for the patients with unknown status of coronary heart discase
can he substituted into the disermuimant tunction o cale "ate the discrominant scores Based on
the value o the seore. apatient can be assigned 1o erther Tosw-CHD rsk group or to the high-

CHD sk group

DISCRIMINANT CLASSIFICATION ANALYSIS

The developed descrmumant function was then used to classity ol et of aata with
hnown group membership The purpose of classification of obsers ations ol Kpown crouping i~
merels to see how awell the dernved function predicts group member-hip using the = et data
trom which it was derived I contrast to the classilication of the imitad data set where orooap

membership is knosone the same decision rale may be applicd e chsaaty bt s th anbnown
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Table 4.7 Cl; on Results
Predicted Group Memberstup
High-CHO
Group Low-CHD nsk risk Total
Cases Selected Onginal Count  Low-CHD nisk 67 1 68
High-CHD risk 9 58 B7
<% Low-CHD nisk 985 15 1000
High-CHD nisk. 134 866 IOO&
Cross-validaled Count  Low-CHD nsk 66 2 68
High-CHD nsk 3 58 &7
: Low-CHD risk 7 29| 1000 |
High-CHD risk 134 866 1000
Cases Not Selected Origmal  Count Low-CHD risk 31 1 32
High-CHD risk 8 25 23
Ungrouped cases 27 23 50
B Low-CHD risk 96 9 31 1000 |
High-CHD risk 242 758 100
Ungrouped cases 54 0 4c 0 1000

The classtlication results based on e analy sts sample mdieate that (67 - 583 133
D962 or 96 290 of the cases are correctly classitied Cross-vahdation correctly clasaifies (on -
38 0919 or 919 of the cases When the classUeation anadysis s conducted on the
mdependent holdout sample. we obtaned (31 2505 0862 or 862 e ol the cases
correetly classilied We also can observe that the diserimmnant analy sis did berter ar predicting
Tow-CHD nisk group than ligh-CHD nsk group Ginen the account to the lugh percentage ol

correctiy classilied cases. the salidity of disermunant andlysis can be judged as satislactony

The developed discimumant function was also apphed o classity the S patients with
unknown status of CHIY sk mto o or high-CHD risk groups The values of the predictor
variables for the patients with unhnown statas ol coronary heart discase were substituted o
the discoiminant (unction and the disernmunant scores were caleulated  The cases were then

assigned to the group whose centrond is the dosest These cases are labeled as ungrouped

4t
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Table 47 Out of 30 patients 27 (54%5) were classified imo low-CHD nisk group and 23 136%0)
were classilied mto hgh-CHD group The classification results of ungrouped cases are alse

presented 10 a lustogram chart and can be seen i Appendix H.
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CHAPTER 3

DISCUNSTON AND CONCLUSIONS

INTRODECTION
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the normal range. 101s almost 15 umes hugher than s the fow-CHD sk eroup In the same

war. Fig 3.7 and Bz 380 depret a clear difference i the values of D-HDL and DL for the

low-CHD nsk and high-CHD risk groups We obsenved that the 1.DL transports more
cholesterol to the cells i high nisk group patents than in the low nsk group. at the same ume
the abihty of D-HDL 0 remove cholesteral trom the blood vessels i high-CHD risk group s

Jes< than m the fow-CHD nisk wroup We can theretore say that higher than normal quantity ot

tatis stored in the bady ot high-CHD rish patients than m the low-CHD eroup

fris awell known fuet that excessive body mass s not onls a nsk factor tor CHID but 1<
alse 4 cause tor developing of other coronary heart disease conditons [ the study. the
relatnship between BME and measured paramcters of hpid profile were analssed with the
purpose toosee how body mass atledts cholesterol level tngly certdes Tevel and D-HDL lesel

the blood It appeared (B 37 und g 3 8y that nigher body muass index s assoctated with

higher cholestero! level and higher tnghcendes fevel fiowever as BMI mcere. es the lesel of
D-HDL -cholesterol ¢rpond cholesterol ™, responsible tor the remaoval of the cholesterol trom
the bload vessels s decreasing T mtormation s o cear indication of the Lact that exeesne

bady mass aflects the normal ey el of ipds in the blood and consequently can become a catise

ot hy percholesteroleamia and other risk conditions o coronary heart disease

Wealso saw i Fre 390 that patients with normial body mass are Jess Bikely o he atni b
of CHD as thetr CHD sk ratie s within the normal range. however as body mass increases
fram overnweight to severels vheses the CHD rish ratio increases abes e the normal Lange This

sty that body mass 1s an imiportant lactor responsible for the des cloprent o CHD




One of the recognized nisk factors tor coronary heart discase 15 diabetes. which s caused by
high level of sugar in the blood  The mfluence of the fevel of fasting blood sugar (FB3S) on
CHD risk ratio was exanuned and we lound that a sizable number of patients. belonging to the
tigh-CHD rish group have normal levels of FBS Tlowever. we also observed m g 3 10 that

patients with higher FBS Tevels tend to have higher CHD nisk ratio

FURTHER DISCUSSION

As part of the study the intormation collected on 200 patients with known status of
CHD nisk was used to develop discnimmant tunction which best separates the indiaiduals who
are at igh osk of developimg coronary heart disease (CHD) trom mdividuals wath low-CHD

nsk

All seven vanables involyed i bulding the disermmnant model age. body mass index
{BMIL. serum cholesterol level. serum tngly cenides level. serum direet high density hipoprotein
level (D-HDL). serum Yow density hipoprotemn (L.DL) [evel and tasung blood sugar level (FBS)
were found to be the sigmficant predictors (Table 4 23 an sigmificance level of 005 meaning
that the selected disermimatimg varables sigmificant!y ditferentiate between the two groups ol
patients

Sinee the eriterion vanable consists ol two groups (group [ - Jow-CHID rsk patients
and group 2 - high-CHD nsk patientsy. only one discnmunant function was estimated  The
sigmficance of discrmunant function was tested and 1t was found o be significant bevond the

001 jevel.
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Patients with normal hody mass are less hikely o be at sk of CHD

Pauents with hagher BN Tevel tend o huve higher CHD sk ratin

All seven vanables ainvolved n buiding the diseniminant model are sigmiticant
predictors for CHD sk

Cholesterol TDE and BN contnibute most 1@ the discnmunating power of the

diserimunant functien. with and | BN connbuung least

The developed discrimmant function was successlully applied 1o classify the cases
with unhnown eroup membership inteo high-CHID ok or fow-CHD risk groups
The developed discrmmmant tunction can also he used W predict whether someone s

Dhels o have a hean atack i the near tuture or not

SUGGESTIONS FOR FURTHER RESEARCH

In view of the study conducted and the Imiations obsenved  the following s cestions

were tound necessan for the purpose of Turther rescarch 0 statistical accuraay

Larger sample siz¢ and should be used i further study

Diverse age groups should ve equally covered

The data should ke collected at duterent ime oceastens wath Larger intenal penods
As 2 moditicd rescarcir. the daty car gise be colleeted trom urban and rurs weas e

senerate o broad preture o CHD risk conditions e the whole countresand aiso

COMPUTISON PUIPOSes

The hist of all knoasn CHD rish factors should be exhavsted
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The units of measurements:

B~ A
m

Cholesterol - mmol |
Trglycersdes - mmol |
D-1IDL. - mmol 1

LDL - mg/dL

FBS - mmol'[.



APPENDIX B

Bl: Some recommendations that help to lower the risk of coronary heart disease

(hitpswwn healthgudance org flow -10-Prexent-Coronar -FHean-Disease-and-Heart-

Attack html"

1. Quit smoking Crgaretle smoking 1s considered the biggest nisk Factor for sudden

cardiac death A smokers' risk of heart attach s more than twice that of o nonsmoker
i Control the blood pressure High blood pressure causes the heart 1o work harder

Over time. the heart enlarges This increases the nisk of heart attack and other related
disease

condition,

ch as congestive heart failure, strohe and hidney tailure

w Control the blood cholesterol As levels of cholesterol nise in the bload. the nish tor

CHD increases By adopting a diet that 1s lower in saturated tat and cholesterol ats
possible to reduce the level of cholesterol

1 Increase physical activity Moderate exercerse. when done regularly. can reduce the
nsk for heart discase Regular exercise can also help to reduce the cholesterof levels
and blood pressure. as well as decrease the risk for developing diabetes and obesity

v Maintain a desirable body weight. People with excess bady fat are more likely 1o
develop CHD. Obesity not only puts o much stran on the heart but it can also atect
blood pressure and cholesterol and increase the sk for diabetes

vi. Maintain normal blood sugar levels. Diabetes snereases the risk of developmg heart

disease, even when the blood sugars are kept under contral

vii Reduce stress. Some researchers have noted a connection between CHID and stress

o
4



Although scientists sl do not know exactly how stress might icrease the nisk lor

heart disease. 1t s penerally constdered wise 1oy to avord stress as much as possible

B2 Precautionary measures taken for refiable laboratory results.

The following precautionars: measures weore tahen or obseryed by qualitied ~talt so as 1o
gencerate rehiable and accurate Taboratory results
Reagent supply
Up to date reagent pachs were purchased trom well known and rehable manutactures These
reagents were properly assessed and stored aecotding o the manutacturer’s specitications
Maintenance of equipments
Daly and periodic mamntenance of the laboratory equipnrent were carmied out Calibration and
standardization of chenstry analy zers conare accurate results tor patients Control sampies ol
known concentrations swere alse measured hetore and alonzssde samples of patients
Specttically. i estmanng the hloed Bpd proside o panents, e tollowmy measures were
taken 1n accordance with mternational standards 1o ensure reliable resalts
1 Patients were advised 1o st overmghit tabout 8 <10 hours) betore blood samples
were drawn
n Lhe bload sample . were treated sath care oo avond the break-up ol the red blood
cells into the serum windh could alter the actual coneentrations at the lipud profiies

m the serum

m Samples that were not worked on the same dave e day the panent’ samphe was
tahen. were stored under the required Laboratory procedures
n Results abtamed were carelully recorded by competent sttt



APPENDIX C

Gender * Group Crosstabulation

Gi
low CHD nsk high-ZHD sk Total

Gender Male Count 39 47 86
“, within Gender 453, 5479 100 0%

« wathin Group 3800, 470% 430%

“v of Total 13 57 236 430°
Femate Count 61 53 114

winin Gender 5352 a65% 100 0%

within Group 810 s30° 5707

* ¢l Total b 15

Totar B Y [ T 1 I T 200

> within Genager s00 500 1000

witthin Group e 1006 1000

- ol Tetal 500 . 50 0%, 1000

ol



APPENDIX D

The process of division of the cases with known status of CHD risk

The sample exammed in this stady work consists of 230 panients laboratory results, collected
from the Central Taboratory of Korle-Bu Teachng Hospital, Acera Out of the ol obsenved
cases - 200 were patients with known coronary heart disease misk and 30 wah wiknown status
of CHD rsk - The 200 cases with known status of CHID sk were randomiy divided such that
70 of the known risk cases were used tor the estunation of the disermunant Tunction and the
other 30% of the known sk cases were reserved to vahidate the diseemmant function [he
random division was done by creanng @ new varmble “validate”  The set of the values of
“uahidate” was randomly generated by Bernoulli vaniates with probamibity parameter 07 Lhe
Bernoulle varate tahes vatue of Tawath probabilits 0 7 and value 6 with probabihitn 03\ we
can see from the data table o \ppendin: Ao column 1 70%0 (133 cases with known status ol
CHDY have a “vabdate™ value of Tand 30%0 (03 cases wath known states of CHIDY have o
“valdate™ vatue oL 0 Furthermore, the 135 hnown ik cases were used as analysis sample for
the estimation of the discrmunant Tunction The other 53 known sk cases served as holdout

sample and were reserved tovahidate the discrimmant imetion

Analysis Case Processing Summary

Unw2ighted Cases N 1 Percet
Vald I l =N
Excluded  Missing or out-of Lange . 59
group codes i ‘ e
At least one missing 2 o

discaminating variable
Both missing of
out-of-range group codes a P
and at least one missing

disciminating vanable

Unselecled 84 60
Total 15 & B0
Total 250 | wow

6l



APPENDIX E

El:  Box's Test of Equality of Covariance Matrices
Log Determinants
Log
Grouy, Rank Determinant
Low-CHD nisk F] 8833
High-CHD risk % 11019
Pooled within-groups 7 10 465
The ranks and natural logarthms of determinants
pnnted are those of the group covariance matrices
Test Results
Boxs M 86 163
F Approx 2905
dft 28
df2 61609 912
Sig 000
Tests null hypothesis of equal population covanance matrices
E2:  Pearson Corrclations

Age | BMI_| Cholesterol] Tnglycende] D-HDL | LDL FBS
Age 1 3651 313
Sig (2-aled) | ooo] oo
BMI 3631 i 509"
Sig (2-talled) 000 | 000 |
Cholesterol 3v3‘| 509‘] 10
Sig (2-taled) 000 009 l
Trglycendes 190] 307 498
Sig (2-talled} 007| 000 000!
O-HDL T s, - nzs, 025
Sig (2-talled) 256 | 0751 72} 4
LOL 2949 478" 888 X 112 1 11
Sig (2-taled) | 000, 000 00| o000 13| 2
FBS 060 , 113 17 065 | 054 - 0] 1
Sig (2-tatled) 401 | ogzl uee! 351 | 366, i1l

** Correlation s significant at the C 01 level (2-talled)



APPENDIX F

Group Statistics

! 7 Valhid N {Iistwise
Group. Mean Std Dewiation | Unweighted | Weighted
Low-CHD sk Age 48 4412 16 07345 €8 68 000
B8MI 26 4812 366992 68 68 000
Cholesterol 49974 97453 68 68 000
Tnglycendes 10497 42242 68 68 000
D-HDL 14334 24187 68 68 000
LoL 120 7500 3143075 68 68 000
FBS 51941 | 97351 68 68 000
High-CHD nsk  Age 56 5224 1179286 67 67 000
BMmI 317910 451334 67 67 000
Cholesterol 70815 150720 67 67 000
Triglycerdes 15312 ' 65142 67 67 000
D-HDOL 12098 26072 67 87 Q00
LDoL 195 8209 ' 57 65835 87 67 000
FBS 55597 | 113832 67 67 000
Total Age 52 4519 14 63625 135 135 000
BMI 291215 ' 488277 135 135 000
Cholesterol 60317 163941 135 135 000
Trglycerndes 12936 i 59922 135 135 co0
D-HDL 13224 27448 135 135 000
LDL 158 0074 I 59 58795 135 135 000
FBS 53758 | 107039 135 135 000




APPENDIX G

5 ized C. D Function C.
Function
1

Age 045
BMI 362
Cholesterol 672
Tnglycendes 005
D-HDL - 654
LOL 150
FBS 019

Structure Matrix

| Functon_|
1
Cholesterol 676
LDL €66
BMI 530
Tnglycendes 368
D-HDL - 365
Age 235
FBS 142
C Discriminant Fu [of
_Function
1
Age 003
BMi 088
Cholesterol 531
Tnglycendes 010
D-HDL -2 602
oL 003
FBS 018
(Constant) -3110

Unstandardized coefficients

04



APPENDIX H

o

e

Ungrouped cases

Classified into low-CHD nisk group

Thd

Classified into high-CHD nisk group

Ungrouped cases
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