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Objective- To analyze associations between level s of
physical activity, cardiorespiratory fitness, dietary con-
tent, and risk factorsthat cause a predisposition towards
cardiovascular disease.

Methods - Sixty-two individual s aged between 20
and 45 yearswere evaluated. Levels of physical activity
wer e established by estimates of energy demand corres-
ponding to everyday activity; indicesfor cardiorespirato-
ry fitnesswer e obtai ned fromestimates of maximal oxygen
consumption; information about dietary content was
obtained fromdietary records kept on seven consecutive
days. Toindicaterisk factorsthat cause a predisposition
towards cardiovascular disease, use was made of body
mass indexes, waist-hip circumference relationships, le-
velsof arterial pressure and of plasma lipid-lipoprotein
concentration. To establish associations between the va-
riables studied, multiple regression analysiswas used.

Results- Physical activity levelsand cardiorespiratory
fitnesslevelswereinversaly correlated with the amount and
distribution of body fat and arterial pressure. Taken together,
thetwovariableswereresponsiblefor between 16%and 19%
of thevariationin arterial pressure. Total and saturated fat
ingestionwasassociated with higher serumlipid levels. Both
dietary componentswereresponsiblefor between 49% and
61% of thevariationin LDL-cholesterol.

Conclusion—Highingestionof foodrichintotal and sa-
turated fat and decreased levels of physical activity and of
cardiorespiratory fitness are associated with an increased
riskof cardiovascular disease, which supportspreviousdata.
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The consensusamong specialistsisthat cardiovascu-
lar diseases are multifactorial in origin, resulting from so-
calledrisk factors®. Oncerisk factorsare understood to be
causal agentsresulting inapredispositiontowardsheart di-
seases, monitoring of theserisk factorsaidsintheidentifica-
tion of signalsthat, if modified, may attenuateor evenrever-
sethe evolution of heart diseases.

Compromisinglevel sof plasmalipids-lipoproteins, high
arterial pressure, and excessive fat/body weight ratios are
considered biological risk factors of major significancein
cardiovascular disease. Thesefactorsdo not act alone but
asawhole, causing an exponential risein the possibility of
cardiovascular accidents.

Physical activity and appropriate dietary habitsare
considered major mechanismsfor protectionfromthesurge
and progression of risk factorsthat cause a predisposition
towards cardiovascular disease 28. Therefore, differences
regarding everyday performanceof physica activity, levels
of cardiorespiratory fitness, and dietary content have been
frequently usedinattemptsto explainvariationsinthepre-
valence of cardiovascular diseasein different population
groups "0,

Incentivesto increase physical activity and use of an
adequately balanced dietary regime have played asignifi-
cant rolein various programs aimed at the prevention and
control of heart diseases. Yet, although capable of influen-
cing risk factorsby amultiplicity of interacting metabolic,
functional, and morphol ogic adaptations, therel ative con-
tributions of effective physical activity, cardiorespiratory
fitness, and diet onrisk factor variability avenot beenclearly
defined. Thus, studiesaimed at the eval uation of theextent
of theseinfluences on specific segmentsof different popu-
lationsarestill required. Itisexpected that such asearchwill
dentify, inamoreexplicit manner, preventiveand therapeutic
measures associated with cardiovascul ar diseases.

Theobjective of the study wasto search for an expla-
nation for variations observed in information associated
with biological risk factors that cause a predisposition
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towardscardiovascul ar diseaseasfunctionsof thelevelsof
physical activity, cardiorespiratory fitness, and dietary con-
tentinadult, middle-aged individualsof either sex.

Methods

The study included employees of the administrative
sector of the State University of Londrina, whowerepartici-
patingin physical exerciseprogramsoffered by the Center
for Physical Education and Sportsat theinstitution during
thesecond semester of 1995. Thestudy samplewascompo-
sed of subjectsinvolvedin physical exercise, according to
fivebasiccriteria: a) to bebetween 20 and 45 yearsof age; b)
to havebeen participatinginthe physica exerciseprograms
for at least six months; ¢) to have been nonsmokersduring
the preceding five years; d) to not be using antihypertensi-
vesor similar drugs; €) to not beon special dietary regimens.
Thedefinitive samplewascomposed of 62 subjects, 21 ma-
lesand41females.

Theindicators of biological risk factorsthat cause a
predisposition towards cardiovascul ar diseasewereinfor-
mation on amount/distribution of body fat, resting arterial
blood pressure, and circulatinglipid blood levels.

Estimatesof amountsand distribution of body fat were
obtained by cal culating body massindex based on theratio
between body weight and hight squared (kg/m?). To de-
terminehight, astadiometer calibratedto 0.1cmandtoverify
body weight, anthropometric balancedividedinto 100g ac-
cordingto Gordonet d *wereused. Waist and hip girthwere
measuredwith aflexible, decimal anthropometric steel band,
following thestandardi zation suggested by Callaway et al 2.

Systolicand diastolic arterial pressuresof theleftarm
wereascertained in seated subjectsafter abminrest period,
using amercury column sphygmomanometer. Systolicarte-
rial pressure corresponded to K orotkoff’ sphase 1 and dias-
tolic pressure to phase V, or the disappearance of sound.
Averagesof two measurementswereused for cal culations.

Plasmalipid estimationswere performed on 10-mL ve-
nousblood samplescollected fromthearmbetween 7:00and
8:00 AM, after the subjects had fasted for 10-12 h. Serum
wasimmediately centrifuged, andtriglyceride, total choles-
terol, andlow- and high-density lipoprotein fractionswere
determined. Serumtotal cholesterol was determined spec-
trophotometrically with the enzymatic chol esterol oxidase/
peroxidasemethod. HDL - and L DL -cholesterol weredeter-
mined, respectively, with thereactive precipitant and Frie-
dewald'sformula®®. Serum triglycerideswere determined
withtheglycerol enzymatic method.

Levelsof physical activity were established by esti-
mating the energy demand corresponding to everyday phy-
sical activity, with Bouchard and collaborator’ sretrospecti-
ve everyday activity auto-recording instrument. Subjects
filled out their own records over aconsecutive seven-day
period. For this, theday was divided into 96 periods of 15-
min duration, subjects being instructed to record the type
of activity performed during each period. Estimatesof ener-
gy demand per kg of body weight wereestablished fromthe
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caloric cost of the physical activity performed during each
day (kcal/kg/day). Averaged seven-day energy demands
recorded over seven dayswere used for calculations.

Information concerning dietary content wasobtained
from dietary records. Subjectswereinstructed to identify
every food and drink and the amountsingested over ape-
riod of seven consecutive days. Fromthisinformation, the
averageenergy supply/day/per kg of body weight (kcal /kg/
day) and the average amounts (g/day) of protein, carbohy-
drate, andfat, and of saturated, monounsaturated, polyun-
saturated fat and chol esterol weredetermined. Cal oricequi-
valentsand nutritional proportionsof thefood wereestabli-
shed with the software Program of Nutrition Support —ver-
sion—2, created by the Informatics Health Center of theEs-
colaPaulistadeMedicina.

Indicatorsof cardiorespiratory fithesswere obtained
from estimates of maximal oxygen consumptionat maximal
stressonthetreadmill, accordingto Bruce'sProtocol °. The
time period requiredto attain theoretical maximal heart rate
(220-age) was used to estimate maximal oxygen consump-
tion. For subjectsunableto reach theoretical maximal heart
rate, the duration of the stresstest wasused asanindex. In-
dicationsfor stopping thetest were those recommended by
the American Collegefor SportsMedicine?.

The statistical treatment of the information obtained
was performed with the computerized Statistical Analysis
System- version 3.0 package.

Theset of variablesthat, when combined, best explai-
nedthevariationsinrisk factor indicatorswasdetected with
stepwise multiple regression analysis, having asindepen-
dent variablesinformation on levels of physical activity,
cardiorespiratory fitness, and dietary content. Thepredicti-
ve contribution of eachvariablewasanayzed withthe sta-
tistical significancetest, involving beta coefficientspresen-
ted by the regression models.

Results

Tablel showsstatistical information onthevariables
analyzed. Estimateson energy demand per kg of body wei-
ght, equivalent to everyday physical activity, showed simi-
lar average values for both sexes. Energy supply and de-
mand of each subject showed that at themoment of the col-
lection of information, 20% of men and 35% of women had
anenergy surplus. Maximal oxygen consumption, anindi-
cator of cardiorespiratory fitness, did not show statistically
significant differencesbetween sexes, whichisinagreement
withevidenceintheliterature'’; neverthel ess, men showed
higher mean val uescomparedto withwomen.

Resultsconcerning dietary content showed statistical
differencesbetween sexes. Considering nutritional recom-
mendationsintheliterature’?, theanalyzed sampleshowed
anincreasedingestion of proteinandfat, in particular of the
saturatedtype. Yet, theingestion of mono- and polyunsatu-
rated fat was|essthan the recommended amounts.

Inrelationtotherisk factorsthat cause apredispositi-
ontowardscardiovascular disease, averageamountsfound
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pointed to statistical differencesin favor of men for body
weight index, wai st/hip circumference, systolic and diasto-
licarteria pressure, andtriglycerides. Total, LDL,and HDL
cholesterol valuesweresimilar between sexes. When com-
paredwithvaluessuggested by theBrazilian Society of Car-
diology °, plasmalipid concentrations associated within-
creased risk of cardiovascular disease; werethesamein ap-
proximately 12% of the samplesstudied; 12.3% had LDL -
cholesterol valueshigher than 160mg/dL ; 12.9% had HDL -
cholesterol <35mg/dL, and 10.7% had triglyceride concen-
trations>200mg/dL . Inaddition, 13.9% of thesampleanaly-
zed had diastolicand systolicarteria pressurelevels>90 or
>140mmHg, respectively. Concerning theamount/distribu-
tion of body fat, 21% of the subjectswere overweight (body
massindex >28kg/m?), and 30.6% demonstrated increased
centripetal fat concentration (wai st/hip circumference>0.80
forwomenand>0.90for men).

Resultsof multipleregression analysisare presented
inTablell. Independent variables, which did not demons-
trateastatistically significant predictive contribution, were
disregarded in the setting up of the regression models. The
results obtained pointed to total and saturated dietary fat
amounts, energy demand corresponding to everyday phy-
sical activity, and maximal oxygen consumption asthemost
important variablesin biological risk factor variationsthat
causeapredispositiontowardscardiovascul ar disease. Ta-
kentogether, these variableswereresponsiblefor thetota
lity of thevariation explained by theentireaggregate of inde-
pendent variables. Theinclusion of other information regar-
ding dietary content in the predictive model did not offer
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any additional information to betaken into account in sta-
tistical terms.

Indicators of physical activity and cardiorespiratory
fitnessdemonstrated ahigher predictive power when asso-
ciated withtheamount/distribution of body fat and arterial
pressurelevels. Thefindings show asystematic, positive
impact of energy demand/day and maximal oxygen con-
sumption on these variables, confirming the expectation
that themore active the subjects, the better the body adipo-
sity and arteria pressureprofiles. Everyday energy demand
and maximal oxygen consumption either together or isola-
ted explain between 27% and 73% of the variationsin the
amounts/distribution of body fat, and between 16% and
19% of thevariationsobservedin arterial pressureindexes.

Information on total and saturated fat ingestion was
that most closely identified with plasmalipid-lipoproteines-
timates, thegreatest prominencegivento L DL-cholesterol
andtriglyceridelevels. Taken together, thesetwo piecesof
dietary information explain about 49% and 61% of the
variationsdetected inthe concentrationsof L DL-choleste-
rol in men and women, respectively. Inthecaseof triglyce-
rides, despite maximal oxygen consumption having been
pointed out asan element of better predictive power, when
saturated fat ingestion wasincluded in the regression mo-
del, the capacity of explanation of the model wasraised to
levelscloseto 22%-28%.

The results obtained reveal that the association be-
tween physical activity, cardiorespiratory fitness, and bio-
logical risk factorsthat cause apredispositiontowardscar-
diovascular disease was more strong among women and,

Table | — Statistical data of the variables associated with exercise level, cardiorespiratory fitness, diet content and cardiovascular risk factors

Varigble Women Men Teste “t” p<t
(n=41) (n=21)

Physical activity
Energy requirement (kcal/kg/day) 37.28 + 2.39 37.23+3.10 0.080 0.938
Cardiorespiratory fitness
VO,max (ml(kg.min)*) 37.25+9.77 42.05 + 9.06 1.755 0.086
Diet content
Energy supply (kcal/kg/day) 36.78+ 4.71 3406+ 3.66 2.310 0.024
Proteins (g/day) 97.92+ 2881 12357+ 32.98 3.158 0.003
Carbohidrates (g/day) 250.55 + 55.42 305.68 + 88.94 3.002 0.004
Total fat (gr/day) 85.39+ 29.08 104.67 + 32.83 2.365 0.021
Saturated fat (gr/day) 3238+ 10.13 46.55 + 12.86 4.751 0.000
Monoinsaturated fat (gr/day) 2045+ 1154 28.08 + 17.28 2.072 0.043
Polynsaturated fat (gr/day) 14.84 + 10.60 2495+ 914 3.717 0.000
Cholesterol (g/day) 263.15 +139.82 404.42 +158.84 3.595 0.000
Risk factors
BMI (kg/m?) 23.87 £ 345 2681+ 241 3.487 0.000
WHR 0.81+ 0.01 093+ 0.05 6.984 0.000
DBP (mmHg) 76.90 + 10.90 8429+ 827 2.727 0.008
SBP(mmHg) 114.34 + 16.91 127.57 + 10.08 3.290 0.002
TC (mg/dl) 187.51 + 48.27 204.10 + 42.87 1.328 0.189
HDL-C (mg/dl) 51.83 + 13.20 4857+ 7.71 1.042 0.302
LDL-C (mg/dl) 120.10 + 37.88 127.48 + 29.03 0.782 0.437
TG (mg/dl) 81.80 + 46.76 146.14 + 57.79 4.729 0.000
BMI- body mass index; WHR- waist-hip relation; DBP- diastolic blood pressure; SBP- systolic blood pressure; TC- total cholesterol; HDL-C- high density
lipoprotein-cholesterol; LDL-C- low density lipoprotein-cholesterol; TG- triglycerides.
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Tabela Il —Predictive contribution of the variables physical activity, cardiorespiratory fitnessand diet content in the cardiovascular risk factors
in adults
Dependent Women Men
variables Predictive variables r? Beta p<t Predictives variables r? Beta p<t
BMI VO, max 0.303 0.403 0.004 Energy acquirement 0.638 0.553 0.000
Energy acquirement 0.432 0.389 0.006 VO, max 0.728 0.440 0.006
Total fat 0.790 0.259 0.038
WHR Energy acquirement 0.265 0.618 0.017
VO, max 0.284 0.514 0.055
DBP Energy acquirement 0.138 0.286 0.029 Totd fat 0.168 0.572 0.013
VO, max 0.181 0.224 0.037 Energy acquirement 0.193 0.437 0.049
SBP VO, max 0.191 0.437 0.004 VO, max 0.159 0.449 0.037
TC Total fat 0.415 0.944 0.000 Totd fat 0.461 1.001 0.000
VO, max 0.466 0.093 0.039
Saturated fat 0.470 0.091 0.043
HDL-C Total fat 0.249 0.687 0.000 Total fat 0.479 0.924 0.000
VO, max 0.280 0.148 0.021 Saturated fat 0.566 0.816 0.004
VO, max 0.632 0.624 0.009
LDL-C Total fat 0.462 1.023 0.000 Saturated fat 0.491 0.701 0.000
VO, max 0.594 0.177 0.033
Saturated fat 0.611 0.149 0.045
TG VO, max 0.204 0.405 0.011 VO, max 0.118 0.430 0.038
Saturated fat 0.221 0.139 0.037 Saturated fat 0.281 0.414 0.049
BMI- body mass index; WHR- waist-hip relation; DBP- diastolic blood pressure; SBP- systolic blood pressure; TC- total cholesterol; HDL-C- high density
lipoprotein-cholesterol; LDL-C- low density lipoprotein-cholesterol; TG- triglycerides.

that among men, the association of diet risk factorswas
more pronounced.

Discussion

Theassociationsof physical activity, cardiorespirato-
ry fitness, and dietary content with theamount/distribution
of body fat, arterial pressure, and plasmalipid-lipoproteins
have been extensively investigated separately >1°. Howe-
ver, none of these studiesincorporated the threeresponses
simultaneoudly inasingleexperimental design. Thisledtoa
difficulty in establishing the possiblerel ative contributions
of thelevel of physical activity, of cardiorespiratory fithess,
and of dietary habitsjointly specifically affecting the con-
trol of risk factorsthat cause a predisposition towards car-
diovascular disease.

Inthe present study, simultaneousinclusioninthere-
gression model of information related to physical activity,
cardiorespiratory fitness, and dietary content suggeststhat
marked positivevariationsin risk factorsthat cause apre-
dispositiontowardscardiovascul ar disease may beexplai-
ned by theadoption by individual sof aphysically moreac-
tivelife style and decreased amounts of total dietary and
saturated fat. Nevertheless, depending ontherisk factor un-
der consideration, and onthe subject’ssex, important diffe-
rencesintheproportion of thevariation canbeattributed to
the independent variables.

L ooking at body massindex asareference, it wasveri-
fied that, in both sexes, estimates of energy demand corres-
ponding to everyday activity and maximal oxygen con-
sumption were singled out as the major components ac-
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countingfor variationsintheamountsof body fat. Thesere-
sultsreveal that subjectsphysically lessactivein everyday
lifeandwithlower estimatesof maximal oxygen consump-
tion tend to have greater body weight. Thesefindingsre-
sembletheresultsof other studies pointing towards hypoa-
ctivity asthemagjor behaviord factor for thedevel opment of
overweight and obesity 202,

Epidemiological surveyshaveshownthat individuals
withasedentary lifestyledemonstratearelativerisk of 3.1
and 3.8 associated with overweight and obesity, in compa-
risonwiththeir physically moreactivepairs?.

Among men, besidesindicatorsrelated tothe practice
of physical activity and cardiorespiratory fitness, theinges-
tion of total fat wasthesoledietary component associatedin
asignificant manner with body massindex. It isprobable
that the lower proportion of overweight individualsin the
feminine sampleanalyzed may not havebeen strong enou-
ghtolead tothedetection of anassociation between dietary
content and body massindexesinwomen. In agreement wi-
th other studies®?, thesefindings suggest that inappropria-
teproportionsof fatinthediet may play amoreimportant ro-
lethan hyperphagiainthegreater increasein body weight.

Indicatorsconcerning the practiceof physical activity
and cardiorespiratory fitnessareal so significantly associa-
ted with afavorabledistribution of body fat, especially in
men. Thesefindingssupply evidencestrengthening the hy-
pothesisthat higher level sof physical activity may minimize
atendency towardsgreater centripetal fat concentrationsin
adult males?. Confirming expectationsreportedinthelitera-
ture®®, amongwomen modest | evel sof associ ation between
the wai st/hip circumference ratios and any selected inde-
pendent variable were observed in this study.
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A moreactiveeveryday lifestyle, coupledwithincrea
sed estimates of maximal oxygen consumption, demons-
trates once again a significant inverse rel ationship with
compromising arterial pressure levels. Negative associa-
tions between physical activity, cardiorespiratory fitness,
and arterial pressurelevelshavebeenreportedin other epi-
demiological and experimental studies?.

Several physiological mechanisms can explain the
physical activity-maximal oxygen consumption-arterial
pressurerel ationship. Regular practiceof aerobicexerciseof
low to moderateintensity |eadsto decreased cardiac output
and peripheral resistance by reducing neural sympathetic
activity %. Metabolic adaptation caused by physical activi-
ty can also potentiate the advantages of arterial pressure
control. Ingenerd, theperformance of adequatephysical ef-
fort favorsthereduction of plasmalevel sof norepinephrine,
increasescirculatory levelsof vasodilator substances, and
improveshyperisulinism?.

Similarly to that which occursintheregression model
in men but not in women, with body massindex asthe de-
pendent variable, ingestion of total fat wasthedietary com-
ponent most closely related to arterial pressure levels.
Earlier studiespoint out that mechani smspossibly respon-
siblefor theincreaseef inarterial pressureduetothehigher
ingestion of fat includealtered prostaglandin production?,
increased sympathetic nervous system activity leading to
vasoconstriction?, and theinfluence of thelipid composi-
tion of plasmamembranes?.

Inregardto plasmalipid-lipoprotein contents, it canbe
noted that total and saturated fat ingestion constitute the
major predictivevariablesin theregressionmodel. Taking
into consideration the proportion of variation significantly
explainablein statistical language, estimates of maximal
oxygen consumption are also relatively important for the
prediction of plasmalipid-lipoproteinlevels. Higher inges-
tion of total and saturated fat was associated with alessfa-
vorableplasmalipid-lipoprotein profile, athough estimates
of maximal oxygen consumptionwereinversely associated
withtotal cholesterol, LDL-cholesterol, and triglycerides,
and positively associated with HDL-cholesterol . Subjects
withthehighest amountsof mainly saturated fat inthecom-
position of their diet tended to havehigher level sof plasma
lipoprotein. Ontheother hand, val uesestimated for maximal
oxygen consumption were astronger predictor of HDL-
cholesterol.

The significant association between fat ingestion and
plasmalipid-lipoprotein content noted in the present study
wassimilar tothat of experimental studiesreportedintheli-
terature>’. Neverthel ess, evidence from epidemiol ogical
studies suggests that these associations could either not
be confirmed ®or wereshowntobeonly marginaly signifi-
cant 3.

Somestudiesintheareahave consideredthat possible
methodol ogical limitations justify the conflict observed
between epidemiol ogical and experimental results®. Inthis
connection, thelesser inter- and intrasubject variability in
dietary consumption and, inturn, intheingestion of macro-
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and micronutrients, minimizing thediscriminatory capacity
of thestatistical resourcesinvolvedinthehandling of infor-
mation, should beemphasized. Another limitationisthefra-
gility of someinstruments directed towards the everyday
eating habits of the subjectsinvolved in these studies.

Relativeto maximal oxygen consumption, unanimity
of opinionappearsto exist concerning itsimportanceinthe
control of plasmalipid-lipoproteinlevels. Nevertheless, an
important factor to be considered in the analysis of there-
sultsof studiesinvolving the practiceof physical exerciseis
theplasmalipid-lipoprotein profilepresent at thebeginning
of theexperiment. Themoredeteriorated thisinitial profile,
thegreater the probability of observing significant respon-
sesto physical exerciseprograms. [ncontrast, subjectswho
initially havelower concentrationsof total cholesterol, LDL -
cholesterol, andtriglyceridesand higher concentrationsof
HDL -cholesterol demonstrate a decreased probability of
having alterationsintheir postphysical exerciseplasmali-
pid-lipoproteinprofile®,

Physiol ogical mechanismsbased ontheregular practice
of physical exerciseleadtoafavorablelipid-lipoproteinprofile
astheresult of complex interactions between hormones,
enzymes, and receptors. Some studies suggest that increased
skeletal muscleor adiposetissuelipoproteinlipaseactivity, or
both during the performancefor severd hoursafter exercise
associated with apossible decreasein hepatic triglyceride
synthesis may constitute ametabolic mode of adjustment
favoring decreased concentrations of plasmalipids®.

It hasoccasionally been specul ated that favorablemo-
dificationsin plasmalipid-lipoprotein levelsinduced by
physical exercisemay be confounded by concomitant alte-
rationsin body weight and body fat distribution profiles,
consequent to the higher energy demand caused by the
performance of exercise®. Inthisregard, important studies
involving well-designed experiments show that regular phy-
sical exercise, even when in the absence of significant al-
terationsin body weight andfat content, cana soinducesubs-
tantial improvementinplasmalipid-lipoproteinlevel %%,

Similarly tothat previously observed *, important dif-
ferencesdueto sex werefound, bothin extent and avail abi-
lity of the set of independent variablesthat may statistically
explainvariationsin plasmalipid-lipoproteinlevels. Thesig-
nificant negative associ ation between L DL -chol esterol and
triglyceridesand estimatesof maximal oxygen consumption
wasmoreevidentinwomen; inmenit wastheingestion of
total or saturated fat, or both that explained variationsin
plasmalipid-lipoproteins. Thiseffect may, plausibly, besus-
tained by hormonal factorsinducing different degrees of
interaction between variables associated with the practice
of physical activity and dietary content.

Previous studies point to the fact that polyunsaturated
fat and, to alesser degree, monounsaturated fat may even-
tually raise HDL -cholesterol levels, adesirable effect .
Clinical proceduresinvolving modification of dietary con-
tent suggest that by partially replacing saturated fat with
mono- and polyunsaturated fat favorableaterationsin the
profile of lipid-lipoproteins can beinduced in thosewith
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hyperlipemiaand hyperchol esterolemia®. However, thein-
clusion of thesemicronutrientsfailedto statistically impro-
ve regression models established in the present study.
Possibly, theinclusion of variablesrelated to the practice of
physical activity and cardiorespiratory fitnessintheregres-
sionmodel limited the association between dietary compo-
nentsand risk factors, minimizing the predictive capacity of
mono- and polyunsaturated fat.

Theweak association observed between dietary con-
sumption of cholesterol and variationin plasmalevelsof |i-
pid-lipoprotein produced consistent results according to
some studies 31, but contradictory results according to
others*+“2, Thesefindingsconfirmthat, despitehighindivi-
dual variability, theingestion of cholesterol inthediet hasa
lower association with serum cholesterol than any other
dietary component.

Concerningthesupply of energy andingestion of carbo-
hydratesand proteins, no significant association betweenthe
presence of these dietary componentsand risk factorsthat
cause a predisposition towards cardiovascul ar disease was
found. Previousstudieshaveoffered evidencethat ahighlevel
of carbohydrateconsumptionmay resultinincreasetriglyceri-
delevels®. Yet, besidesthefact that thisphenomenonwasob-
servedinshort-term studiesof six-monthsduration, other stu-
dieshave not supported these findings *4.

To conclude, asimilarity seemsto exist between the
findings of the present study and previousresults obtained
from controlled experimentsinvolvinginformation concer-
ning levelsof daily physical activity, cardiorespiratory fit-
ness, dietary content, and risk factorsthat causeapredispo-
sition towards cardiovascular disease. Yet, attention
should begiventothepossibility that other dietary compo-
nents not considered in this study also favor risk factors
through avariety of possible physiological mechanisms.
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For example, decreased sodiumingestionisassociated with
areduction in arterial pressure dueto lesswater retention
by the organism “¢. M oderate al cohol consumption can
have somepositive effectsby increasing HDL -chol esterol
levels. Within acceptablelimits, each consumption of 10g of
acohol/day inducesa0.6-mg/dL increaseof HDL -choleste-
rol levels#. Certainkindsof solublefibers, when consumed
inlarge amounts, can reduce thelevels of total- and LDL-
cholesterol, possibly by acting on bile acidsinthe gut, in-
creasing excretion of cholesterol and reducing the biosyn-
thesisof LDL-cholesterol .

Furthermore, adding to the advantages associated
withrisk factorsthat cause apredisposition towardscardio-
vascular disease, the regular practice of physical activity
can improve cardiac function by favoring oxygen supple-
mentation and by increasing the electrical stability of the
myocardium %. Other potential benefits of such activity,
which may aid inthe prevention of and recovery from car-
diovascular disease include increased glucose tolerance
and decreased insulin sensitivity ®, reduction in platel et
aggregation 5t and plasmafibrinogenesis®. Suchfunctional
adaptationsoften fulfill amoreimportant rolethantraditio-
nal risk factorsproper and should, therefore, be considered
inthe analysis of the advantages of the regular practice of
physical activity intermsof thereductionin theincidence
of cardiovascular disease.

Finally, the close association between daily energy de-
mand, maximal consumption of oxygen, fatingestion, and
risk factorsthat cause a predisposition towards cardiovas-
cular disease observed in the present study reinforce the
recommendation that regular physical exerciseand adequa-
te guidance for theingestion of dietary lipid components
should beintegrated into programsfor theprimary preven-
tion of cardiovascular diseases.

References

1. Bouchard C, Shepard RJ, Stephens T. The consensus statment. In: Bouchard C,
Shephard RJ, StephensT, ed. —Physical Activity, Fitnes, and Health. Internatio-
nal Proceedings and Consensus Statement. Champaign, I1linois; Human Kine-
ticsPublishers, Inc., 1994: 9-76.

2. BelinJA, Colditz GA. A meta-analysisof physical activity inthe prevention of
coronary heart disease. Am JEpidemiol 1990; 132: 612-28.

3. Blair SN, Horton E, Leon AS, et a. Physical activity, nutrition, and chronic di-
sease. Med Sci Sports Exerc 1996; 28: 335-49.

4.  Powell KE, Thompson PD, Caspersen CJ, et a. Physical activity and theinci-
dence of coronary heart disease. An Rev Public Health 1987; 8: 253-87.

5. EsreyKL, JosephL, Grover SA. Relationship between dietary intakeand coro-
nary heart disease mortality: Lipid Research Clinics Preval ence Follow-up Stu-
dy. JClin Epidemiol 1996; 49: 211-6.

6. HuFB, Stampfer MJ,Manson JE, et d. Dietary fat intakeand risk of coronary heart
diseaseinwomen. N Engl JMed 1997; 337: 1491-9.

7. Porrini M, Simonetti P, Testolin G, et al. Rel ation between diet composition and
coronary heart diseaserisk factors. JEpidemiol CommHealth1991; 45: 148-51.

8. TrevisanM,KroghV, FreudenheimJL, etd. Diet and coronary heart diseaserisk fac-
torsin apopulation with varied intake. Preventive Medicine 1990; 19: 231-41.

9. EatonCB, LapaneKL, Garber CE, et a. Physical activity, physical fitness, and
coronary heart diseaserisk factors. Med Sci SportsExerc 1995; 27: 340-6.

10. AdamopoulosPN, MacrilakisK, Papamichael C, eta. Physical activity andrela-
tionship with coronary heart diseaserisk factors. ActaCardiol 1993; 6: 523-34.

256

11. Gordon CC, ChumleaWC, Roche AP, et a. Stature, recumbent length, and
weight. In: Lohman TG, Roche AF, Martorell R, ed. Anthropometric Stan-
dardization Reference Manual. Champaign, lllinois: Human Kinetics Books,
1988: 3-8.

12. Cdlaway CW, ChumleaWC, BouchardC, eta. Circunferences. In: Lohman TG,
RocheAF, Martorell R, ed. - Anthropometric Standardi zation ReferenceManual .
Champaign, Illinois: Human Kinetics Books, 1988: 39-54.

13. Friedewad WT, Levy RI, Frederickson DS. Estimation of the concentration of
low density lipoprotein cholesterol in plasma, without use of the preparativeul-
tracentrifuge. Clin Chem 1972; 18: 499-502.

14. BouchardC, Tremblay A, LeBlancC, etal. A method to assessenergy expenditu-
rein children and adults. Am JClin Nutr 1983; 37: 461-7.

15. BruceRA, Kusumi F,Hosmer D. Maximal oxygenintakeand nomographicasses-
sment of functional aerobicimpairment in cardiovascular disease. Am Heart J
1973; 85: 545-62.

16. American Collegeof SportsMedicine. Guidelinesfor Exercise Testingand Pres-
cription. 5" Edition. Philadelphia: Williams & Wilkins, 1995.

17. RobergsRA, RobertsSO. ExercisePhysiology: Exercise, Performance, and Cli-
nical Applications. New York: McGraw-Hill, 1996.

18. Food and Nutrition Board. Recommended Dietary Allowances. 10, Edition.
Washington, D.C.: National Academy Press. 1989.

19. SociedadeBrasileirade Cardiologia- Consenso brasileiro sobredidlipidemias:
detecgo, avaliacdo etratamento. Arq Bras Cardiol 1996; 67: 113-28.



Arq Bras Cardiol
2001; 77: 251-7.

20.

21

22.

23.

24.

25.

26.

27.
28.

29.

31.

32.

33.

35.

36.

King AC, Tribble DL. Theroleof exercisein weight regulation in non-athletes.
SportsMedicine 1991; 11: 331-49.

Lavery MA, Loewy JW. | dentifying predictivevariablesfor long-termweight chan-
geafter participationinaweight lossprogram. JAm Diet Assoc 1993; 93: 1017-24.
Williamsom DF. Recreation physical activity and ten-year weight changesina
USnational cohort. Int JObes 1993; 17: 279-85.

DesprésJP, Nadeau A, Tremblay A, et al. Physical training and changesinregio-
nal tissuedistribution. ActaMed Scand Suppl 1988; 723: 205-12.

Hagberg M. Exercise, fitnessand hypertension. In: Bouchard C, Shephard RJ,
Stephens T, ed. — Exercise, Fitnessand Health: A Consensusof Current Know-
ledge. Champaign, Illinois; Human Kinetics Publishers, 1990: 455-66.
Fagard RH, Tipton CM. Physical activity, fitness and hypertension. In: Bou-
chard C, Shephard RJ, Stephens T, ed. —Physical Activity, Fitnessand Health: In-
ternational Proceedingsand Consensus Statement. Champaign, lllinois: Human
Kinetics, 1994: 633-55.

Marceau M. Effectsof different training intensitieson 24-hoursblood pressurein
hipertensive subjects. Circulation 1993; 88: 2803-11.

Galli C. Dietary influenceson prostaglandin synthesis. Adv Nutr 1980; 3: 95-126.
SchwartzJH, Young JB, Landsberg L. Effect of dietary fat on sympathetic nervous
system activity intherat. JClin Invest 1983; 72: 361-370.

Anderson JW. Nutrition management of diabetesmellitus. In: ShilsME, Young
VR, ed. —~ModernNutritionin Health and Disease. Philadelphia: Lea& Febiger,
1988: 1201-29.

ShekelleRB, Shryock MA, Oglesby P, et d. Diet, serum cholesterol, and desthfrom
coronary heart disease. TheWestern El ectric Study. N Engl IMed 1981; 304: 65-70.
KushiLH, Lew RA, StareFJ, et d. Diet and 20-year mortality fromcoronary heart
disease. The Boston-Ireland Diet Study. N Engl JMed 1985; 312: 811-8.

El Lozy M. Dietary variability and itsimpact on nutritional epidemiology. J
Chronic Dis 1983; 36: 237-49.

DesprésJP, LamarcheB, Bouchard C, et al. Exerciseand the prevention of dydlipi-
demiaand coronary heart disease. Int JObes 1995; 19(4 Suppl): $45-S51.
WoodPD, Stefanick ML . Exercise, fitnessand Atherosclerosis. In: Bouchard C, She-
phard RJ, Stephens T, ed. — Exercise, Fitnessand Health: A Consensusof Current
Knowledge. Champaign, lllinois: Human Kinetics Publishers, 1990: 409-23.
Després JP, Pouliot MC, Moorjani S, et a. Lossof abdominal fat and metabolic
responseto exercisetrainingin obesewomen. Am JPhysiol (Endocrinol Metab)
1991; 261: E159-67.

Katzel L1, Bleecker ER, Colman EG, et al. Effects of weight loss vs aerobic
exercisetraining onrisk factorsfor coronary diseasein healthy, obese, middle-
aged and older men. JAMA 1995; 274: 1915-21.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49.

50.

51.

52.

Guedes & Guedes
Cardiorespiratory fitness and cardiovascular disease

LamarcheB, DesprésJP, Pouliot MC, et al. Isbody fat lossadeterminant factorin
theimprovement of carbohydrateand lipid metabolismfollowing aerobicexercise
training in obese women? Metabolism 1992; 41: 1249-56.

MacAuley D, McCrum EE, Stott G, et a. Physical activity, lipids, apolipopro-
teins, and Lp(a) in the Northern Ireland Health and Activity Survey. Med Sci
Sports Exerc 1996; 28: 720-36.

SacksF. Dietary fatsand coronary heart disease. JCardiovasc Risk 1994; 1: 3-8.
Hegsted DM, AusmanLM, JohnsonJA, et d. Dietary fat and serumlipids. aneva:
luation of theexperimental data. Am JClinNutr 1993; 57: 875-83.

McGeeDL, Reed DM, YanoK, et a. Ten-year incidenceof coronary heart disease
intheHonoluluHeart Program. Rel ationshipto nutrient intake. Am JEpidemiol
1984; 119: 667-76.

ShekelleRB, Shryock AM, Paul O, et d. Diet, serumcholesterol, and desthfromco-
ronary heart disease. TheWestern Electric Study. N Engl JMed 1981; 304: 65-70.
Knuiman JT, West CE, Katan MB. Total cholesterol and highdensity lipoprotein
cholesterol levelsin populations differing in fat and carbohydrate intake. Arte-
riosclerosis 1987; 7: 612-9.

West CE, SullivanDR, KatanMB, et al . Boysfrom popul ationswith high-carbo-
hydrate intake have higher fasting triglyceride level sthan boysfrom popula
tionswithfat intake. Am J Epidemiol 1990; 131: 271-82.

Garg A, Banthe JP, Henry RR, et al. Effects of varying carbohydrate content of
diet in patients with non-insulin-dependent diabetes mellitus. JAMA 1994;
271: 1421-8.

Cutler JA, FollmannD, Elliott P, et al. Anoverview of randomizedtrial sof sodium
reduction and blood pressure. Hypertension 1991; 17(Suppl 1): 127-133.
Marrugat J, ElosuaR, CovasMI, etal. Amount andintensity of physical activity,
physical fitness, and serum lipidsin men. Am JEpidemiol 1996; 143: 562-9.
GloreSR, Van Treeck D, KnehansAW, et a. Solublefiber and serumlipids: alite-
raturereview. JAm Diet Assoc 1994; 94: 425-36.

Haskell WL, Leon AS, Caspersen CJ, et al. Cardiovascular benefitsand assess-
ment of physical activity and physical fitnessin adults. Med Sci Sports Exerc
1991; 24(Suppl): S201-20.

HeathGW, GavinJR, Hinderliter M, et d. Effectsof exerciseandlack of exercise
on glucose tolerance and insulin sensitivity. JAppl Physiol 1983; 55: 512-7.
RauramaaR, Salonen JT, SeppanenkK, et a. Inhibition of platel et aggregability by
moderate-intensity physical exercise: arandomized clinicd trial in overweight
men. Circulation 1986; 74: 939-44.

LakkaTA, Salonen JT. Moderateto highintensity conditioningleisuretimephy-
sical activity and high cardiorespiratoty fitness are associated with reduced
plasmafibrinogenin eastern Finnish men. JClin Epidemiol 1993; 48: 1119-27.

257



