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－Abstract－

Background：Littleisknownaboutpredictorsoflifestylemodificationinoverweightor

obesepatientswithacutemyocardialinfarctions.

Methods：BetweenOctober2005andMay2007,311overweightorobesepatientswithan

AMIvisitedKyungpookNationalUniversityHospital.Amongthem,216patients(63±11years

old,144males)with≥1yearoffollow-upwereincluded.

Results：Bodyweightofallpatientsshowedasignificantdecreaseand20% showeda>3%

weightreductionat1yearoffollow-up.Ninety-six(44%)patientsweresmokingatbaseline,

and52% ofthem hadquitby1yearoffollow-up.Onlysixsmokersweresuccessfulwith

botha>3% weightreductionandsmokingcessation.Inmultivariateanalysis,age(OR1.084,

95% CI1.028-1.144,p=0.003)andsmokingcessation(OR0.167,95% CI0.048-0.575,p=0.005)

wereindependentpredictorsofweightreduction.Abdominalcircumferencewasanegative

predictorofsmokingcessation(OR0.903,95% CI0.820-0.994,p=0.037).

Conclusions：Meanbodyweightofallpatientsshowedasignificantdecreaseatfollow-up.

Smokingcessationandagewereindependentpredictorsofweightreduction,andabdominal

circumferencewasanegativepredictorofsmokingcessation.
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Introduction

Obesity and smoking have become a

majorthreatin Korea.Theprevalenceof

obesityinKoreaisrapidlyincreasinginthe

generalpopulation.1 Although the smoking

rate is decreasing in the generalKorean

population,ofthoseolderthan20years,and

iscurrently27%,whichishighcomparedto

developedWesterncountries.
2
Overthelast

few decades,numerousepidemiologicaland

clinicalstudies indicate thatobesity and

smokingareassociatedwithcardiovascular

disease(CVD),butlifestylemodificationcan

decreasetheprevalenceofCVD.3-7

Bothsmokingandobesityareriskfactors

inpatientswithacutemyocardialinfarctions

(AMIs).6,7 Smoking isharmfulto patients

withAMIs,andthereistremendousbenefit

of smoking cessation after an AMI on

recurrentcardiovascularevents.8-10 Although

therehavebeen conflicting dataregarding

therelationshipbetweenobesityandCVD,11

recentdataindicatethatobesityisalsoan

independent CVD risk factor, and that

weightreduction in overweightand obese

individuals has beneficialeffects.3,5,6,12 The

currentguidelinesoftheAmericanCollege

of Cardiology/American Heart Association

recommendtherapeuticlifestylemodifications

including weight reduction and smoking

cessationforalloverweightorobesepatients

withAMIs.13However,fewdataareavailable

regarding the patterns and predictors of

weight reduction and smoking cessation

despite the known benefits on the

cardiovascularoutcomes.14 The purpose of

this study was to investigate factors

associatedwithsuccessfulweightreduction

and smoking cessation in overweightor

obesepatientswithAMIs.

Methods

Studysubjects

Atotalof613patientswithanAMIvisited

Kyungpook National University Hospital

betweenOctober2005andMay2007.Among

those patients,216 obese or overweight

patientswerefollowed for≥1yearafter

theirAMIandwereincludedinthisstudy.

One hundred-twelve (52%) patients were

obese and 96 (44.4%) were smokers at

baseline.Allthesubjectsweregiven the

recommendationtoreducetheirweightand

quitsmoking when they weredischarged

fromthehospitalaftertheAMI.

AnAMIwasdefinedastheriseand/or

fallinthecardiacbiomarkerswithatleast

onevalueabovethe99percentileofthe

upperreferencelimittogetherwithsymptoms

ofischemia,significantECGchangesindicative

ofischemia,orboth.15Thedemographicand

clinicaldataincludingtheage,sex,height,

weight,body massindex,smoking status,

Killipclass,leftventricularejectionfraction

(LVEF),cardiacbiomarkers,andCVD risk

factors were obtained from the hospital
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records.Thestudyprotocolwasapprovedby

the Institutional Ethics Committee of

KyungpookNationalUniversityHospitaland

informedconsentwasobtainedfortheuse

ofpersonalinformationfortheanalysis.

Weightandsmokingstatusassessment

The weight and smoking status were

assessedbothatthetimeoftheAMIand

one yearafterthe AMI.To assess any

changeintheweightandsmokingstatus,

the patients were asked to report their

currentweightandsmokingstatusduringa

follow-up phoneinterview,oneyearafter

theAMI.Patientswereassignedtooneof

twoweightcategories:overweight(BMI=

23∼24.9kg/m
2
)orobese(BMI≥25kg/m

2
),

based on the World Health Organization

criteriaforAsianpopulations.
16

Weight changes were defined as a

percentageofchangeinweight:theweight

atfollow-upminustheweightatbaseline

divided by the weight at baseline.We

definedasuccessfulweightreductionasa

greaterthan3% decreasefrom thebaseline

weight.Toclassifythesmoking status,a

patientwasdefinedasa“quitter”ifheor

shewassmokingatthetimeoftheAMI

andthenquitsmokingforatleast3months

bythe1yearfollow-up.Thepatientswho

smokedbothatthetimeoftheAMIandat

1yearoffollow-upwereclassified asa

“non-quitter”,and those who were not

smokingeitheratthetimeoftheirAMIor

at1 year offollow-up were considered

nonsmokers.

Statisticalanalysis

Thedataareexpressedasthemean±SD

or percentages. All comparisons of the

baselinevariableswereassessed with the

chi-squaretestforcategoricalvariablesand

Student’s t-test for continuous variables.

The patients were categorized into two

groupsonthebasisofthechangeintheir

weightorsmokingstatus;patientswithor

withoutaweightreductionof>3%,ora

quitterornon-quitter.Amultivariatelogistic-

regressionmodelwasusedtodeterminethe

independentpredictorsofa1yearweight

reduction of>3% or successfulsmoking

cessation.Forallanalyses,atwo-sidedp

<0.05 was considered as statistically

significant.The statisticalanalyses were

performed using SPSS version 15.0 for

Windows(SPSSInc.,Chicago,Illinois,USA).

Results

Baselinecharacteristics

Themean ageofthestudy population

was63±11(32∼93)years(Table1).At

baseline,112(52%)patientswereobeseand

104 (48%)were overweight.Hypertension

(48%)wasthemostcommonco-morbidity

in those patients.One year after AMI,

approximately 20% ofthepatientshad

a>3% weightreduction.Ninety-six(44%)



Demographics
Total

(n=216)

Baseline

Age(year) 63.2±11.4

Male(n,%) 144(66.7)

Height(cm) 163.4±9.1

Weight(kg) 68.8±9.7

Abdominalcircumference(cm) 93.4±6.2

Hipcircumference(cm) 97.1±5.6

Bodymassindex(kg/m2) 25.7±2.1

Bodymassindex≥25(n,%)

Bodymassindex=23-24.9(n,%)

112(51.9)

104(48.1)

Medicalhistory

Currentsmoker(n,%) 96(44.4)

Pack-years(mean) 32.9±19.8

Hypertension(n,%) 105(48.6)

Diabetesmellitus(n,%) 63(29.2)

Hyperlipidemia(n,%) 43(20.0)

Familyhistoryofcerebrovasculardisease(n,%) 25(11.6)

Diseaseseverity

Killipclass(%)

Ⅰ

Ⅱ

Ⅲ-Ⅳ

191(88.4)

7(3.2)

18(8.3)

LVEF(%) 54.1±8.9

STEMI(n,%) 93(43.1)

CK-MB(ng/ml) 67.4±151.6

cTnI(ng/ml) 94.7±611.8

Medicationsatdischarge

Anti-plateletdrugs(n,%) 214(99.1)

Beta-blockers(n,%) 198(91.7)

ACEinhibitors(n,%) 187(86.6)

Diuretics(n,%) 49(22.7)

Lipid-loweringdrugs(n,%) 169(78.2)

Oneyearfollow-up

Weight(kg) 67.8±9.3

Bodymassindex(kg/m
2
) 25.5±2.3

Bodymassindex≥25kg/m2(n,%)

Bodymassindex=23-24.9kg/m
2
(n,%)

106(49)

100(46)

Weightchange(%) -1.1±6.5

Quitsmoking(n,%) 50(52.1)

Valuesaremean±SEM,LVEF:leftventricularejectionfraction,STEMI:ST-segmentelevationmyocardial

infarction,CK-MB:creatinekinase-MB isoenzyme,cTnI:cardiactroponinI,ACE:angiotensinconverting

enzyme.

Table1.Characteristicsatbaselineand1yearoffollow-up

PredictorsofLifestyleModificationinAcuteMyocardialinfarctpatients

23



Demographics

Weightchange(n=216) Smokingstatus(n=96)

Reduced

(n=44)

Notreduced

(n=172)
pvalue

Quitter

(n=50)

Non-quitter

(n=46)
pvalue

Baseline

Age(year) 64.4±11.6 62.9±11.3 0.425 61.0±11.3 57.8±11.7 0.179

Male(n,%) 28(63.6) 116(67.4) 0.633 43(86.0) 43(93.5) 0.231

Height(cm) 165.3±9.4 163.0±9.0 0.125 167.1±8.8 167.4±6.7 0.827

Weight(kg) 72.6±13.2 67.8±8.3 0.025 70.3±9.7 72.7±10.9 0.254

Abdominalcircumference(cm) 94.9±6.8 93.0±6.1 0.103 91.7±5.3 94.3±5.8 0.042

Hipcircumference(cm) 98.5±5.6 96.8±5.5 0.101 95.6±5.2 97.6±5.5 0.103

BMI(kg/m
2
) 26.4±2.5 25.5±2.0 0.013 25.1±1.8 25.8±2.2 0.079

BMI≥25kg/m2(n,%) 29(65.9) 83(48.3) 0.037 21(42.0) 24(52.2) 0.318

Medicalhistory

Currentsmoker(n,%) 22(50.0) 74(43.0) 0.343 NA NA NA

Pack-years(mean) 31.2±13.9 33.3±21.2 0.667 34.0±22.6 31.7±16.5 0.582

Hypertension(n,%) 27(61.4) 78(45.3) 0.058 24(48.0) 19(41.3) 0.510

Diabetesmellitus(n,%) 16(36.4) 47(27.3) 0.055 10(20.4) 12(26.1) 0.512

Hyperlipidemia(n,%) 7(16.3) 36(20.9) 0.712 5(13.5) 10(24.4) 0.224

FamilyhistoryofCVDn,(%) 4(9.1) 21(12.3) 0.171 4(8.2) 10(23.3) 0.078

Diseaseseverity

Killipclass(%)

I

II

III-IV

37(84.1)

3(6.8)

4(9.1)

154(89.5)

4(2.3)

14(8.1)

0.311
45(90.0)

3(6.0)

2(4.0)

45(97.8)

0(0.0)

1(2.2)

0.205

LVEF(%) 53.9±9.1 54.1±8.9 0.874 53.8±8.4 54.7±10.3 0.663

STEMI(n,%) 17(38.6) 76(44.2) 0.507 29(58.0) 20(43.5) 0.155

CK-MB(ng/ml) 53.9±101.2 70.9±162.1 0.508 57.4±104.5 89.0±239.6 0.399

cTnI(ng/ml) 44.4±90.9 107.7±684.3 0.542 66.5±81.9 249.9±1,325.8 0.331

Medicationsatdischarge

Anti-plateletdrugs(n,%) 44(100.0) 170(98.9) 0.472 50(100.0) 46(100.0) NA

Beta-blockers(n,%) 39(88.6) 159(92.4) 0.415 46(92.0) 43(93.5) 0.781

ACEinhibitors(n,%) 39(88.6) 148(86.0) 0.653 46(92.0) 42(91.3) 0.902

Diuretics(n,%) 10(22.7) 39(22.7) 0.994 8(16.0) 8(17.4) 0.855

Lipid-loweringdrugs(n,%) 30(68.2) 139(80.8) 0.070 38(76.0) 33(71.7) 0.635

Oneyearfollow-up

BMI(kg/m
2
) 24.7±2.8 25.6±2.1 0.019 25.0±2.0 25.5±2.3 0.301

BMI≥25kg/m
2
(n,%) 17(39.5) 89(53.6) 0.10 22(44.9) 24(54.5) 0.353

Weightchange(%) -9.0±9.4 1.0±3.3 <0.001 0.2±6.7 -2.8±7.2 0.034

Quitsmoking(n,%) 6(27.3) 44(59.5) 0.008 NA NA NA

Valuesaremean±SEM,BMI:bodymassindex,CVD:cardiovasculardisease,LVEF:leftventricular

ejectionfraction,STEMI:ST-segmentelevationmyocardialinfarction,CK-MB:creatinekinase-MB

isoenzyme,cTnI:cardiactroponinI,ACE:angiotensinconvertingenzyme.

Table2.Characteristicsatbaselineandtheirdistributionbythechangeintheweightand

smokingstatusat1yearfollow-up
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Fig.1.Anunadjustedweightchangeaccordingtotheseverityofthebaselineobesityandsmokingstatus

at1yearafteranacutemyocardialinfarctioninoverweightpatients(A)andobesepatients(B).

*p<0.05comparedwithbaselineweight.

patientsweresmokingatbaseline,and50

(52%)ofsmokershadquitformorethan3

months one year after AMI. None of

nonsmokers at the time of their AMI

smokedoneyearafterAMI.

Weightchangeandsmokingcessationat

1yearafterthemyocardialinfarction

After1year,45.1% ofthesubjectslost

weight,31.6% ofthesubjectshadnoweight

change,and23.3% ofthesubjectsgained

weight.Themean body weightand BMI

changedfrom 68.8±9.7kgto67.8±9.3kg

(p=0.014)and25.7±2.1kg/m
2
to25.5±2.3

kg/m2(p=0.02)atbaselineand1yearafter

AMI,respectively.OneyearafterAMI,106

(49%)patientswereobese,100(46%)were

overweight, and another 10 (5%) were

normalweight(Table2).Theweightchange

variedbytheseverityofthebaselineobesity

and smoking status one yearafterAMI.

Overweightquittersshoweda1.8% weight

gain,overweightnon-quittersshoweda1.8%

weightreduction,theobesequittersshowed

a2.0% weightreduction,andobesenon-

quitters showed a 3.8% weightreduction

(p=0.029)(Fig.1).Theweight,BMI,obesity,

andsmokingcessationoneyearafterAMI

weresignificantlyassociatedwithaweight

reduction of >3%.The weight changes

betweendiuretic-userandnon-userwerenot

significantly different. There were no

significant differences in age,sex,BMI,

baselineobesity,medicalhistoryofCVDrisk

factors,Killipclass,LVEF,serum levelsof

the cardiac biomarkers, or discharge

medications between the quitters and

non-quitters.However,thequittershad a

significantly lowerabdominalcircumference

thanthenon-quittersatbaseline(91.7±5.3

cm vs.94.3±5.8cm;p=0.042).Thepack/

yearsofsmokingatbaselinehadnosignificant

A B
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Fig.2.Percentageoftheweightreductionandsmokingcessationaccordingtothenumberofcardiovascular

riskfactors.(A)Weightreduction.Closedbar:aweightreductionof>3%,openbar:aweightchangeof≤

3% orweightgainof>3%.(B)Smokingcessation.Closedbar:quitter,openbar:non-quitter,CVD:

cardiovasculardisease.

  OR 95% CI pvalue

Weightreduction

Age 1.067 1.017-1.121 0.009

Male 1.624 0.260-10.146 0.604

BMI 1.206 0.946-1.537 0.131

Smokingcessation 0.216 0.068-0.688 0.009

Smokingcessation

Age 0.418 0.068-2.562 0.346

Male 1.026 0.980-1.075 1.026

Abdominalcircumference 0.903 0.820-0.994 0.037

OR:oddsratio,CI:confidenceinterval,BMI:bodymassindex.

Table3.Multivariatelogisticregression analysisforpredicting theweightreduction and

smokingcessationat1yearafteranacutemyocardialinfarction

association with the weight change or

smokingstatusoneyearafterAMI(Table

2).ThenumberofmajorCVD riskfactors

includingahistoryofhypertension,diabetes

mellitus, hyperlipidemia, current smoking,

and family history of CVD was not

associated with aweightreduction and/or

smokingcessation(Fig.2).Althoughitwas

notstatisticallysignificant,thepatientswho

hadahighernumberofCVD riskfactors

werelesslikely to loseweightand quit

smoking.

Multivariateanalysispredictingaweight

reductionandsmokingcessation

Inthemultivariateanalysis,theage(odds

ratio[OR]1.067,95% confidenceinterval[CI]

1.017to1.121,p=0.009)wasanindependent

A B
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predictorofa weightreduction oneyear

afterAMI(Table3).Smokingcessation(OR

0.21695% CI0.068to0.688,p=0.005)wasa

negativepredictorofaweightreductionafter

an adjustment for confounding variables.

AlthoughtheBMIwassignificantlyassociated

withaweightreductionof>3% oneyear

afterAMIintheunivariateanalysis,it(OR

0.805,95% CI0.494to1.312,p=0.384)was

notan independentpredictorofa weight

reductiononeyearafterAMIwhenadjusting

fortheconfoundingvariables.Theabdominal

circumference(OR 0.903,95% CI0.820to

0.994,p=0.037)wasanegativepredictorof

smokingcessationoneyearafterAMI,after

adjustingforageandsex(Table3).Only

six(27.3%)smokersachievedbotha>3%

weight reduction and smoking cessation.

Conversely,16% of the quitters had a

weightgain>3%.

Discussion

We demonstrate thatsmoking cessation

and age are independentpredictors ofa

weight decrease in overweight or obese

patients one year after AMI. Although

randomizedcontrolledtrialsarenotavailable

on the predictors ofweightchanges in

patientswithAMIs,amulticenterobservational

study suggests that depression,lack of

healthinsurance,smokingcessation,morbid

obesity,andincreasedagearesignificantly

associated with a weight change.
14
The

observation thatobese patients are more

likely to lose weight than overweight

patientsmay notbesolelyduetohigher

resting metabolic rates among heavier

patients,butalsomayreflectgreatersocial

pressure to lose weight.14,17 Although a

greaterweightreduction wasobserved in

theobesepatientsbutnottheoverweight

patients in the univariate analysis, the

baseline BMI was not an independent

predictorofaweightreduction.Interestingly,

although there was an effectofage on

weight reduction, it might be due to

age-relatedlossofmusclemass.

In this study,52% ofthe smokers at

baselinehad quitsmoking oneyearafter

AMI.Similar findings were observed in

otherstudiesdemonstratingthattherateof

smoking cessation was 42∼71% within 6

monthsafteranAMI.
10,18,19

Although70% of

thesmokingpatientswithanAMIstopped

smoking3monthsaftertheAMI,one-third

hadresumedsmokingafter4years.
19
These

findingssuggestthatan intervention that

mayinduceabriefsmokingcessationmay

not be effective for long-term smoking

cessation.Therefore,itmaybeimportantto

identifythedemographic,psychosocial,and

clinicalfactors thatare predictors ofthe

long-term smoking cessation in those

patients.We found thatpatients with a

relativelyhighabdominalcircumferencewere

morelikelytocontinuesmoking,eventhough

they were already overweight or obese.
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Althoughobesityisstronglyassociatedwith

theriskofacutecoronaryeventsregardless

ofthe smoking status,obese nonsmokers

havealowerriskofacutecoronaryevents

thanobesesmokers.
3
Smokingpatientswith

obesityandanAMImayhavetheworst

prognosisformajoradversecardiacevents

includingrecurrentMI,revascularization,and

death.A reliableandeffectiveintervention

forsmokingcessationisrequiredforthese

patients.

Despitethesubstantialbenefitsofsmoking

cessation,theprocessofachievingthatgoal

isnotsimple.Successfulsmokingcessation

maybeassociatedwithasignificantweight

gain.
20
Weightgainaftersmokingcessation

needsattention,asitmightattenuatesome

ofthe beneficialeffects ofthe smoking

cessation.Obesenonsmokershaveahigher

riskofacutecoronaryeventsthandohealthy

normal weight or overweight smokers.3

Recentstudiesreportedthatsmokerswho

quitwithinonemonthafteranAMIhada

meanofa2.7% weightgainascomparedto

thosewhocontinuedtosmoke,and28.2% of

thequittershadaweightgainover5%.
14,21

Similarly,wereportthatonlyafew ofthe

smoking patients achieved both a weight

reduction and smoking cessation in this

study.

In the present study,there were no

significantdifferencesintheweightchange

and smoking cessation according to the

numberofCVD riskfactors.Onepotential

explanation of this finding is the poor

knowledgeofone’sownriskfactorsinthe

post-MIpatients.Over80% ofthepatients

are unable to state any of their own

modifiableriskfactors.
22
Fullknowledgeof

therisk factorscorrelateswith agreater

adherence to lifestyle changes.
23
Although

cardiac education programs appear to

increasetheknowledgeinpatientswithan

AMI,whetherornotthisknowledgeactually

influences a change in theirbehavioris

unknown.A substantial gap may exist

between‘knowing’and‘doing’accordingto

thedemographicandsocioeconomicbackground

ofthepatients.Structured,systematic,and

individualizedcardiacteaching programsto

elicitbehavioralchangesareurgentlyneeded.

Our study had some limitations that

shouldbeconsidered.First,theretrospective

natureofthisanalysisandthesmallsample

size are majorlimitations ofthis study.

Second,onlypatientswhosurvivedatleast

1 yearwere included.Patients who died

beforethe1yearfollow-upmighthavebeen

thebestcandidatesforlifestylemodification.

Third,bodyweightwasmeasuredobjectively

by the physicians at baseline,but was

measuredsubjectivelyviaselfreportbythe

patientduringthefollow-upphonediscussion.

Theuseofpatient-reportedweightdatais

likely toyieldanunderestimationoftheir

actualweight.Fourth,the roles of the

behavioralandsocioeconomicfactorsknown

toinfluenceaweightchangeandsmoking
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cessation such as the physical activity,

dietary habit,health insurance,education

status,andoccupationwerenotinvestigated.

Fifth,wedefinedaweightchangeof>3%

asasignificantweightchangebecausewe

hadlessobesepatientsthanpreviousstudies

whichdefinedaweightreductionof>5% as

significant.
21

Summary

Smoking cessation andhigheragewere

independentpredictorsofaweightchange,

and the abdominalcircumference was a

negativepredictorofsmoking cessation in

overweightandobesepatientswithanAMI,

one yearafterthe incident.Only a few

smokersweresuccessfulinbothachievinga

weight reduction and smoking cessation.

New interventions to support a weight

reduction and smoking cessation in those

patientsareurgentlyneeded.
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