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Prevalence of Dydlipidemia and Risk Factorsin Campos dos
Goytacazes, in the Brazilian State of Rio de Janeiro
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Objective— To determine the preval ence of dyslipi-
demiasin adultsin the city of Campos dos Goytacazes, in
the Brazlian state of Rio de Janeiro, and to identify itsre-
lation to risk factors.

Methods — Cross-sectional, population-based, ob-
servational study with sampling through conglomer ates
and stratified according to socioeconomic level s, sex, and
age, with 1,039 individuals. Risk factors, familial history,
blood pressure, anthropometric measurements, glucose,
triglycerides and cholesterol were deter mined.

Results- Thefollowing preval enceswer e observed: of
dyslipidemias 24.2%; of hypercholesterolemia, 4.2%; of
elevated LDL-C, 3.5%; of lowHDL-C, 18.3%; and of hyper-
triglyceridemia, 17.1%. The following mean level swere
observed: cholesterol, 187.6+ 33.7mg/dL; LDL-C, 108.7+-
26.8 mg/dL; HDL-C, 48.5+ 7.7 mg/dL; and triglycerides,
150.1+109.8 mg/dL. Thefollowing variables showed a po-
sitive correlation with dyslipidemia: increased age
(P<0.001), male sex (P<0.001), low familial income
(P<0.001), familial history (P<0.01), overweight/obesity
(P<0.001), waist measure (P<0.001), high blood pressure
(P<0.001), and diabetesmel litus (P<0.001). Thefollowing
variableshad noinfluenceon dydlipidemias: ethnicity, edu-
cational level, smoking habits, and sedentary lifestyle.

Conclusion — The frequency of lipid changesin the
popul ation studied was high, suggesting that measuresfor
the early diagnosis should be taken, in association with
implementation of programsfor primary and secondary
prevention of atherosclerosis.
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Currently, atherosclerosisis undoubtedly the major
cause of mortality in devel oped countries. Dueto the evo-
lutional process of industrialization and urban concentra-
tion, with consequent changesin lifestyle, Brazil hasaso
joined thisworld scenario. Although multifactorial, dysli-
pidemiasplay adeterminant and direct roleinthegenesisof
atherosclerosis and in its consequent cardiovascular and
cerebrovascular risks.

Inthelast few years, several studies have confirmed
the premisethat areduction in cholesterol levels causesa
reductionintherisk of coronary events, bothinprimary and
secondary preventions>°.

If effective preventive measuresare not taken, epide-
micity has been foretold with calamitous consequencesto
public health 119, Therefore, toolsfor the epidemiological
evaluationof lipid profilesareessentia for thedevel opment
and promotion of health policesto reduce cardiovascular
mortality 112,

The prevalence of dyslipidemiasvaries according to
the ethnic, socioeconomic, and cultural characteristics of
distinct population groups°314, |n Brazil, reliable studies
determining the actual prevalence of dyslipidemiasina
group of individuals statistically representative of afree
and geographically delimited population are scarce 11516,
M ost studiescompriserestricted groupslimitedtoacertain
agerangel2, suchasambulatory patients'*2, individuals
with already established coronary artery disease?, and stu-
dents % or employees of asingleinstitution 114+ or use
secondary databanks from laboratoriesfor clinical analy-
ses®®15, [naddition, amost all those studieshaveonly ana-
lyzedtotal cholesterol levels, not allowing completeevalua
tion of thelipid profileof the population.

Thelipid profiledefined by thel Il Brazilian Guidelines
on Dysdlipidemias(I11 Diretrizes Brasileiras sobre Didlipi-
demias) * comprisesan assessment of total cholesterol (TC),
triglycerides(TG), and HDL -cholesterol (HDL -C), andthe
cdculationof LDL-cholesterol (LDL-C) withtheFriedewald
formula. Based on the results of those parameters, the
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laboratory classification of dyslipidemias may be establi-
shed asfollows: isolated hyperchol esterolemia, isolated
hypertriglyceridemia, mixed hyperlipidemia, andlow HDL -
cholesterol.

Thisstudy is part of aproject developedinthecity of
Campos dos Goytacazes, in the Brazilian state of Rio de
Janeiro, aiming at determining the prevalenceof highblood
pressure, diabetes mellitus, dyslipidemias, and obesity in
adults. Theoriginal project wasstratified, allowingacareful
assessment of each of those diseases. Inthisstudy, the pre-
valence of dyslipidemiasin arepresentative sample of the
urban population aged more than 18 yearsin the city of
CamposdosGoytacazeswasdetermined, aswastherelation
of dydlipidemiaswith biological, socioeconomic and cultu-
ral factors, and other associated morbidities.

Methods

A cross-sectional, popul ation-based, observational
study was carried out with sampling through conglome-
ratesand stratified according to socioeconomiclevels, sex,
and age.

Thetarget population comprised theresidentsin the
city of CamposdosGoytacazes, inthestateof RiodeJaneiro
[ population 363,489 accordingtothe BGE (Brazilian Insti-
tuteof Geography and Statistics), 2000], withage> 18 years,
which corresponded approximately to 221,000 people.

Based on sampling cal cul ations, the number of 1,039
individual swasdetermined astherequired participationto
carry out astudy with accuracy £ 3% and aconfidencein-
terval of 95%.

The sample was stratified based on the sectors of the
IBGE censusof 2000for thepopulation of thecity of Campos
dos Goytacazes. The sectors of the census were divided
according tothesocioeconomiclevelsof thepopul ationinto
heterogeneous and homogeneous. The heterogeneous
sectorswere ruled out, and the homogeneous sectors were
divided into 5 groups according to the familial incomein
minimum wages (MW) asfollows: group A - lessthan 1
MW; groupB -from2to5MW; group C- from6to 10MW;
group D - from11to 20 MW; group E - morethan20MW. The
number of sectorsto be studied per group to alow propor-
tionality between the sample and the city population wasas
follows: 6 sectorsingroup A (82 intervieweesper sector), 5
sectorsin group B (86 interviewees per sector), 1 sector in
group C (77 interviewees), 1 sector ingroup D (35intervie-
wees), and 1 sector ingroup E (25interviewees), addingtoa
total of 1,039 intervieweesin 14 sectors of the census. The
sectorsin the groupswere chosen according to the criterion
of population density in the sector and ease of access, inclu-
dingananalysisabout thelevel of violenceinthesectors. In
each sector chosen, 4 streetswereinitially selected, and, on
each street, the residences were approached alternately on
both sidesof thestreet until completing therequired number
of intervieweesin the sector. When necessary, other streets
in the sector were approached to compl ete the minimum
number of interviewees.
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In each sector, we tried to maintain the distribution
between the sexes proportiona to that of the popul ation of
the city of Campos dos Goytacazes: 49% for the male sex
and 51% for the female sex. All values were adjusted
according to the age structure, considering the population
of both sexes above the age of 18 years and based on the
IBGE datafor theyear 2000.

Datawere collected in 2 stages from January to Sep-
tember 2001. Thefirst stagecomprised thecompletion of a
guestionnaire containing the following parameters: iden-
tification, sex, age, familial history, socioeconomiclevels,
educational level, anthropometric parameters, and 2 mea-
surements of blood pressure at a10-minuteinterval. Inthe
second stage, scheduled 24 to 48 hours after thefirst, with
thepatient fasting for 12 hours, blood wasdrawn and anew
blood pressure measurement was taken. A mean of the 2
blood pressure measurements of thefirst visit was calcu-
lated and compared with the measurement of the second
visit.

Plasma lipids and glycemia measurements were
obtained from the 10 mL of venousblood drawn after 12
hours of fasting between 7 and 9 AM. The blood samples
were placedinaStyrof oam box withice, which wassealed
and immediately sent to the laboratory of the university-
affiliated Hospital EscolaAlvaro Alvim (HEAA). Thishos-
pital participatesinthequality control program of the Bra-
zilian Society of Clinical Pathology. Total cholesterol (TC)
was determined with the cholesterol oxidase/peroxidase
enzymatic method in a spectrophotometer. Serum trigly-
cerides were established with the glycerol enzymatic
method, and HDL -C wasdetermined with the precipitating
reactivemethod. L DL-Cwascal culated withthe Friedewald
formulaasfollows. LDL-C=(TC-HDL-C)—(TG/5), validif
TG <400mg/dL . Serum glycemiawasestablished withthe
glucose oxidase method.

Datawerecollected by 8interviewers(groupedinto 4
pairs) selected at the Escola Técnica Estadual Barcelos
Martinsand trained for theinterview, and how to measure
weight, height, and blood pressure, and how to draw blood.

Quality control of data collection was performed
through permanent follow-up and supervision of thefield
work by theauthors.

Participation in the study was voluntary and the par-
ticipants could quit at any time. Data confidentiality was
guaranteed by the research team. All individuals who re-
fused to undergo blood collection or who were not foundin
the second visit wereexcluded from the study.

Normativeness of blood pressure measurement fol -
lowed the criteria defined by the VI Joint National Com-
mitteeon Prevention, Detection, Eva uation, and Treatment
of High Blood Pressure®. Blood pressure was measured
according to the indirect method with calibrated aneroid
sphygmomanometers, which had never been used before,
with astandard adult cuff and 0.5-mmHg pressure grada-
tions. Theindividualswithatered blood pressure (3 140x90
mmHg) at both visits and those undergoing treatment for
high blood pressure were classified as hypertensive <.
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Thereferencevalueof fasting glycemiaused asthecut
off point to classify individual s as diabetic or nondiabetic
was 126 mg/dL, according to the Brazilian Consensus on
Diabetes (2000) 3. Patients whose fasting glycemiawas
between 126 and 200 mg/dL had their tests repeated for
diagnostic confirmation using the same criterion. Patients
who reported being then under treatment for diabeteswere
considered diabetic.

Theclassification of thereferencevaluesfor total cho-
lesteral, triglycerides, LDL-C, and HDL-Cfollowed thecri-
teriaof thelll Brazilian Guidelineson Dydlipidemia? (tab. I).
Thefollowing lipid levelsclassified ashigh and very high
wereusedfor defining prevalences. TC3 240mg/dL or HDL-
C<40mg/dL or LDL-C3 160mg/dL or TG3 200mg/dL. The
characterization of dydlipidemiasinvolvedthe4 altered pa-
rametersinisolation or in association and theindividuals
withlipid disordersunder specific medication.

Obesity and overweight were assessed through the
calculation of body massindex (BMI) 3233, Weight was
measured with theindividualslightly dressed and without
shoes on a portable scale with a capacity for 120 kg and
precisionof 0.1kg. Inregardto height, tapemeasureswitha
0.5-cm scalewereused. PeoplewhoseBMI was> 30 kg/m?
wereconsidered obese, and thosewith BMI between 25 and
30kg/m?wereconsidered overweight.

Wai st circumference was measured with anonexten-
dabl e synthetic measuring tape scored in centimeters. The
cut off pointsof 102 cmfor malesand 88 cmfor femaleswere
used asreferencevaluesof very increased risk for metabolic
complications associated with obesity in Caucasians *.

Theresults were sent to the participants, and all hy-
pertensive, diabetic, dydlipidemic, and obese patientswere
referred for follow-up in the outpatient care clinics at the
HEAA.

Individual s who reported not undergoing regular
physical exerciseat afrequency 3 twiceaweek with ami-
nimum duration of 30 minuteswere considered sedentary.

The statistical analyseswere processed using the Epi
Info 6.04b program. The total and relative preval ences of
dyslipidemias were cal culated according to the stratifi-
cation of the last consensus *. The mean and standard de-
viationanditsvariationinregardto sex and ageweredeter-
mined using the Student t test. The chi-squaretest wasused
for association between thelipid profile variables (dys-
lipidemias, total cholesterol, triglycerides, HDL-C,andLDL-
C) andtherisk variables(sex, age, race, censussector, edu-
cational level, familial history, smoking, sedentary lifestyle,
overweight, obesity, waist measure, high blood pressure,
and diabetesmellitus). No cut off point wasestablished for
Pvalues, whichwere presented as cal cul ated.

Results
Thisstudy assessed 1,039individual's, 497 (47.8%) of

whomwere malesand 663 (64.4%) were Caucasians. Age
ranged from 18t0 96 (48.8+16.6) years.
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Thetotal prevalence of dyslipidemias adjusted for
age was 24.2%. When stratifying the results according to
thelaboratory alterations, thefollowing prevalenceswere
obtained: hypercholesterolemia, 4.2%; highLDL-C, 3.5%;
lowHDL-C, 18.3%; and hypertriglyceridemia, 17.1%. The
distribution of the results at intervals according to the
referencevaluesfor the diagnosisof dydlipidemiasmay be
seenintablel.

Table |l showsthe mean values and standard devia-
tion of thelipidlevel saccording to sex and agegroup, apo-
sitive correlation (P<0.001) being observed in both cases.
By determining the popul ation mean, thefollowing values
wereobserved: cholesterolemiaof 187.6+33.7mg/dL; LDL -
Cof 108.7+26.8mg/dL ; HDL-Cof 48.5+7.7mg/dL ; andtrigly-
ceridemiaof 150.1+109.8mg/dL.

Theagegroupfrom50to 59 yearshad thegreatest TC,
LDL-C, and TG means, andthelowest HDL-C means. The
TCmeansinthefemal e sex exceeded thoseinthemal e sex
from the fifth decade of life onwards. LDL-C levelswere
greaterinfemalesin all agegroups, but, onthe other hand,
TGlevelsweregreaterinmales.

Theprevalenceof dydipidemiasincreasedfrom 10.7%
in the age group from 18 to 29 yearsto 37.7% in the age
group from 50 to 59 years, areduction to 31% being ob-
servedinindividualsolder than 70 years. Maeshad signi-
ficantly greater indicesthan femalesdidinregard to dysli-
pidemias (30.8%vs18.1%, P<0.001) andto TG (24.7%vs
10.1%, P<0.001). However, agreater prevalence of high
LDL-Cwasobservedinfema es(P<0.001). Norel ation bet-
ween sex and hyperchol esterolemiawasobserved (tab. [11).

A clear influence of the census sector on dyslipide-
mias, and, consequently, of familial income, wasobserved,
anditwasmoreevidentinindividualslivinginthe poorest
areas(P<0.001). However, thegreater preval enceof hyper-

Table| — Prevalence of dydipidemiasin the city of

Campos dos Goytacazes
Lipid Values Category Males Femaes Tota
Cholesterol < 200 Optimum 78.6 739 763
200-239  Borderline 17.3 215 19.6
3240 High 41 4.6 4.2

LDL-cholesterol < 100 Optimum 46.8 395 429
100-129 Desirable 43.3 44.4 44

130-159  Borderline 7.4 11.6 9.6

160-189 High 1.9 3.6 2.8

3 190 Very high 0.6 0.9 0.7

HDL-cholesterol <40 Low 18.3 8.9 14.3
40-60 Borderline 67.7 764 724

> 60 High 14 147 133

Triglycerides < 150 Optimum 63.7 79.2 719
150-200  Borderline 11.6 10.7 111

200-499 High 21.8 93 153

3 500 Very high 2.9 0.8 18

Total Optimum+borderline 70.2 819 758
High 30.8 18.1 242

Datain %. Prevalence adjusted for age according to datafrom IBGE (2000).
Reference values for the diagnosis of dyslipidemiasin adults older than 20
years?.
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Tablell —Meansand standard deviations of the serum levels of cholesterol, L DL -cholesterol, HDL -cholesterol, and triglyceridesin males
and females according to age group
Cholesterol LDL-C HDL-C Triglycerides
Sex Age X+8D X+SD X+8D X+SD
Male 18-29 177.3 £ 52.9 96.7 £ 21.2 52.6 £ 6.9 128.6 + 122.8
30-39 184.9 + 36.8 100.8 + 22,5 46.8 £ 85 176.8 + 153.9
40-49 193.9 + 55.6 107.2 £ 26.1 458 + 8.7 175.2 + 126.8
50-59 190.2 + 26.8 108.3 + 26.4 46 £ 7.9 192.6 + 167.8
60-69 186.1 + 26.9 109.1 + 24.8 46 + 7.4 1629 + 72.9
370 181 + 20.3 100.7 + 29.6 477 £ 7.6 160.8 + 123
Total 186.5 + 39.8 104.4 + 255 496 = 7 168.7 + 134.4
Femde 18-29 173.7 £ 159 1015 £ 17.6 535 + 58 103.7 + 90.3
30-39 179.7 + 20 105.8 + 19.8 511+ 72 113 + 57.2
40-49 187.6 £ 245 1115 + 258 52.7 £ 7.3 1324 + 77.1
50-59 197.8 + 30.3 119.8 + 31.6 51.7 + 7.2 150.9 + 85
60-69 198.7 + 31.6 120.8 + 34.6 412 £ 64 145.2 + 69.4
3 70 1925 + 26.8 1149 + 253 39+ 6.2 1474 + 644
Total 188.7 + 26.9 104.3 + 112.7 473 + 82 133 + 77.3
X- mean; SD- standard deviation. Values expressed in mg/dL (n = 1.039).

triglyceridemiawas observed inthe sectorswhoseincome
lay between 2 and 10 minimumwages.

Tablelll aso showsthelack of influence of ethnicity,
educational level, and smokingonthelipid profile. A certain
familial tendency wasobservedinregardto dyslipidemias
(P=0.01), asinregardtoisolated valuesof LDL-Cand TG.

Referenceto asedentary lifestyle showed acorrela-
tionwithincreasinglevelsof TG (P=0.02), and overweight
also showed acorrelationwith dyslipidemias(TC,HDL-C,
and TG). Abdominal fat build up, translated asanincrease
inthewai st circumference, waspositiveindetermining ele-
vatedindicesof TC (P=0.03) and TG (P<0.001). Individuas
with associated comorbidities, such ashigh blood pressure
and diabetes mellitus, had agreater prevalence of dydlipi-
demias(P<0.001).

Discussion

Theoverall prevalenceof dydipidemiaswashigh, af -
fecting approximately 1inevery 4 adults(24.2%) in Campos
dosGoytacazes. Thisisalarminginfaceof theevident rela-
tion between dyslipidemias and atherosclerotic disease ®.
Studiesdetermining the prevalence of dydlipidemiain spe-
cificlocationsarescarce. Martinset al **"reportedindices
of 53.4% and 21.3% inthecity of Cotia, in the state of Sdo
Paulo, in 1989 and 1996, respectively. Highlipidlevelsare
predictive of consequent cardiovascular mortality in the
near futurein the popul ation assessed. Stratifying dydlipi-
demiasinmalesand femal es, asignificant relation withthe
malesex (30.8vs. 18.1, P<0.001) wasobserved. Thisfact may
determinethegreater incidenceof atherosclerotic disorders
inmales.

Through distribution accordingto agegroups, asigni-
ficant increasein the prevalence of dydlipidemias, hyper-
cholesterolemia, and dterationsin LDL-CandHDL-Cwas
observed (P<0.001). Thisdid nhot occur with hypertriglyce-
ridemia, whichwasrelatively constant fromthefourth de-
cade onwards. The high percentagesin the advanced age
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groupsresultinagreater number of individual swith cardio-
vascular diseases, dueto theincreaseintheworld's elder
population 1838,

Of thelipid parameters, total cholesterol wasthemost
assessed in the studies published so far, and it had awide
range of variation. In the city of Campos dos Goytacazes,
theprevalenceof highlipidlevelswas4.2%, and that of bor-
derlinelevelswas 19.6%. No variation according to sex was
observed. North American studiesreport aprevalence of
18.9% *. Nicolau et a reported aprevaence of highlipid
levelsof 16%inindividualsolder than 29 yearsinthecity of
Séo Josédo Rio Pretoin 1991%, and of 7.9%inindividuals
older than20yearsin1997%. Duncan et a ** reported 14.9%
inthecity of Porto Alegre. Guset a * reported 5.6%inthe
Brazilian stateof Rio Grandedo Sul. Guimar&esand Lima*
reported 18% inapopulationinthestate of Bahia, and Rou-
quayrol eta “reported 6.3% (3250 mg/dL ) inthecity of For-
taleza. Thelll Brazilian Guidelineson Dydlipidemiasmen-
tionsastudy carried outin9 Brazilian capitals, which deter-
mined aprevalenceof 8.8%*. SoutoFilhoeta 3, usingla
boratory samples, estimated a prevalence of 14.3%inthe
northern and northwesternregionsof thestate of Rio de Ja-
neiro and of 6.9% in the city of Campos dos Goytacazes.
When compared with other locations, thelatter city has1 of
thelowest prevalences of hypercholesterolemia.

A significant influence of ageon lipid levelswas ob-
served. Among males, mean cholesterol wasmoreel evated
intheagegroupfrom40to49years, and decreased in ol der
individuals. Among females, thismaximal el evation occur-
redlater,intheagegroupfrom60to 69years. Similar varia-
tionswerefound in other studies'21618% Thereductionin
themeanandintheprevalenceof highlevelsinindividuals
older than 70 years should be dueto the longer survival of
those without dyslipidemias 8. Comparing the sexes, the
mean values were higher in males up to thefifth decade,
but, from this age onwards, females had the higher levels.
Thisfact stressestheinfluenceof estrogen onlipid profile.

Highandvery highlevelsof LDL-Cwerefoundin3.5%
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Table 111 — Prevalence of dydipidemias according to demographic and socioeconomic variables, familial history, and morbidities assessed
Dyslipidemia HighTC High LDL-C Low HDL-C High TG
Age
18-29 10.7 0.7 0.7 2.2 8.6
30-39 221 4.4 1.7 17.1 16.6
40-49 29.4 3.9 39 15.4 22.4
50-59 37.7 8.6 8.2 232 22.7
60-69 36.8 8.3 9.7 18.1 22.9
370 31 4.8 4.0 135 20.6
p<0.001 p=0.01 p<0.001 p<0.001 p=0.08
Sex
Male 30.8 4.1 25 18.3 24.7
Femde 18.1 4.6 45 8.9 10.1
p<0.001 p=0.08 p=0.02 p<0.001 p<0.001
Ethnicity
Caucasian 30.5 6 53 16.5 20.2
Non-Caucasian 251 3.8 38 14.2 18.3
p=0.06 p=0.12 p=0.2 p=0.3 p=0.4
Census sector
A(<1SM) 333 8.8 7.8 19.9 18.9
B+C (2to 10 SM) 254 2.2 2.2 12.6 20.9
D+E (> 10 SM) 111 0.6 0.6 2.2 89
p<0.001 p<0.001 p<0.001 p<0.001 p=0.1
Educational level
Low 294 5.3 4.8 15.9 20.5
High 26.9 5.4 4.6 15.2 17.3
p=0.3 p=0.9 p=0.9 p=0.7 p=0.2
Dyslipidemias in the family
Yes 35.2 7.3 7.8 18 245
No 26.7 4.7 4 15 18
p=0.01 p=0.12 p=0.01 p=0.26 p=0.03
Smoking
Yes 31.7 5 5 18.3 20
No 27.9 5.4 4.8 15.2 19.3
p=0.3 p=0.8 p=0.9 p=0.2 p=0.7
Sedentary lifestyle
Yes 29.7 5.4 5 16.4 21.3
No 26 5.1 45 14.1 15.1
p=0.2 p=0.8 p=0.7 p=0.3 p=0.02
Overweight
Yes 338 6.5 4.8 19.1 24.6
No 22.4 3.8 4.9 11.6 133
p<0.001 p=0.04 p=0.9 p<0.001 p<0.001
Obesity
Yes 36.8 5.7 21 21.2 30.6
No 26.7 5.2 55 14.4 16.9
p<0.001 p=0.7 p=0.04 p=0.02 p<0.001
Waist circumference
Icreased 349 7.4 4.7 18.3 26.3
Normal 255 4.3 4.9 14.4 16.1
p<0.001 p=0.03 p=0.9 p=0.1 p<0.001
High blood pressure
Yes 35.3 6.9 6 19.1 24.1
No 24 4.2 4 134 16.3
p<0.001 p=0.05 p=0.15 p=0.01 p=0.001
Diabetes
Yes 56.5 14.1 9.5 333 424
No 26.1 45 4.4 14.2 174
p<0.001 p<0.001 p=0.03 p<0.001 p<0.001
Datain %. The following parameters considered high and very high by the 111 Brazilian Guidelines on Dyslipidemias were used as cut off points: TC 3 240 mg/
dL, LDL-C3 160 mg/dL, HDL-C < 40 mg/dL, and TG 3 200 mg/dL (n=1.039).

of the popul ation and borderlinelevelsin 9.6% *. Thisfact
shows the need to determine targets to reduce the risk of
coronary eventsin 13.1% of the adult population, both
through changesin lifestyle and pharmacol ogical therapy.
Studies on specific populations, such asindividuals with
coronary artery disease, havereported risksof 14.8% *and

38.5%%, butinalaboratory sampletherisk was31.1%%. Al-
terationsin LDL-C levels predominated in the female sex
(4.2%vs2.5%, P=0.02), different fromtheNorth American
findings® (males, 20.4%; females, 17%).

The mean population levels of cholesterol inall age
groupsand both sexeswerewithin optimum values (< 200
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mg/dL). Thisfact did not occur intheevaluation of LDL-C,
whosemeanswereawayswithin desirablelevels(100-129
mg/dL), except for mal esbetween 18 and 29 years, who had
optimumvalues (<100 mg/dL). Inapopulationwithmean
normal cholesterolemia, LDL-C levelsmay be high, sho-
wing the actual need for studies encompassing the entire
lipid profile, becauseL DL-Cisanindependent causal factor
of atherosclerosis and an element that determinesthetar-
getsfor thetreatment of dyslipidemias™.

Theincidence of HDL-C levelslower than 40 mg/dL
was14.3%. Thealterationin thereferencevalue, according
to new recommendations?, generated some difficultiesin
the comparison with previous studies. Low HDL-C levels
corresponded to the second most frequent dyslipidemiain
thecity of Camposdos Goytacazes, and it wassignificantly
greaterinmales(18.3%vs8.9%, P<0.001). ThemeanHDL-C
levelswererelatively constant (between 48.9 and 47.3 mg/
dL)inindividualsolder than 30years, similarly tothat which
was reported in other population groups 44, and more
elevated when compared with those of patientswith coro-
nary artery disease 2. Inthemalesex, themeanvauesre-
mained rel atively constant with aging, ranging from 46.8to
47.7 mg/dL from the third decade onwards. On the other
hand, infemal es, amean above 50 mg/dL wasobserved until
the age group from 50 to 59 years. More elevated HDL-C
levelsinthefemale sex hasal so beenreportedin other publi-
cations?, However, fromthefifth decadeonwards, anim-
portant dropintheHDL -Clevelshasbeenreported and has
beendirectly relatedto anincreaseintherisk of coronary ar-
tery diseasein femalesat an advanced age .

Withaprevalenceof 17.1%, hypertriglyceridemiawas
the most prevalent dyslipidemia. The levelswere consis-
tently greater inthemal e sex, with agreater mean (168.7vs
133.0mg/dL) and prevalence (24.7%vs10.1%, P<0.001).
More elevated levelsin both sexeswerefound in the sixth
decade, being followed by areductioninolder individuals.

When stratifying individual sinto Caucasian and non-
Caucasian, thecorrel ation between i pid alterationsand eth-
nicity could not bedetermined. Novariationinthelipidle-
velsof individua swithahigh or low educational level was
observed.

The prevalence of dyslipidemias and hypercholes-
terolemiawassignificantly different whenthesocia strata
were compared. Levels of 33.3% were detected in socio-
economic levelsof upto 1 MW, and areductioninthein-
diceswasobserved asfamilial incomeincreased. Thissame
correlationwasasopresentintheevaluationof TC,LDL-C,
HDL-C(P<0.001),and TG (P<0.01). Theseresultsdisagree
with those of Rouquayrol et a “2, who, evaluating the po-
pulation of thecity of Fortaleza, reported greater hypercho-
lesterolemiaindices(14.1%vs2.8%) inindividuaslivingin
mansions as compared with those living in shantytowns.
On the other hand, Rose and Marmot 4’ reported concor-
dant data between morbidity and mortality dueto cardio-
vascular disease and |ower socioeconomic classes.

Theindices of dyslipidemiasinindividualswith a
positivefamilial history were35.2%versus26.7% (P=0.01).
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A similar correlationwasobservedinregardtotheelevation
inLDL-Candtriglycerides. Somestudies®*®havedetermi-
ned afamilial influencein the origin of dydlipidemias, be-
causetheindividual sareexposed to common environmen-
tal factorsor because of adirect genetic predisposition.

No differenceinthelipid levels of smokersand nons-
mokers was observed. Although some studies **° have
shown an associ ation between smoking and areductionin
HDL-C levels, thiswasnot asignificant factor in our study
(smokers, 18.3%, and nonsmokers, 15.2%, P=0.2). Thismay
have resulted from the fact that all individual swho smoked
wereclassified assmokers, independent of thetobaccoload.

Inregard to sedentary lifestyle, theonly significantly
increased lipids were triglycerides (P=0.02). Sedentary
lifestyle playsasignificant roleasarisk factor for atheros-
clerosis®®, and changesinlifestylewith theintroduction of
physica exerciseareessentia for preventionand treat-ment
of atherosclerosis 1. The impact of physical activity
occurs mainly in the form of areductionin triglyceride
levelsand anincreasein HDL-C %2 However, norelevant
differenceswereobserved betweentheHDL-Clevelsinin-
dividualswith sedentary and nonsedentary lifestyles, and
thiswasalso reported by Sartori et al %,

A correlation between the dyslipidemias and over-
weight and obesity (P<0.001) was observed. Cholesterol
levelsweresignificantly elevatedinoverweightindividuals
(overweight + obesity) (P=0.04). On the other hand, high
LDL-C levels had a greater association with obesity
(P=0.04) ascompared withthoseof totd cholesterol (p=NS).
Inobeseindividuals, theparticlesof LDL-Caresmaller and
denser, inducing themoreintenseformation of fat cells*%3,
The major dyslipidemias observed in obeseindividuals
were hypertriglyceridemia(P<0.001) and thereductionin
HDL-C (P=0.02), inaccordancewith other studies®*’.

Thebuild-up of abdominal fat characterized by central
or androgenic obesity resultsin agreater risk for atheros-
clerosis**%, Thoseindividualshad agreater preval ence of
dysdlipidemias, hypercholesterolemia, and hypertriglyceri-
demia(tab. I11). Theabdominal fatty tissuehasagreater me-
tabolic activity, releasing large amounts of freefatty acids
that causeanincreaseintriglycerides®. At the sametime,
nochangeinLDL-CandHDL-Clevelswasobserved.

Blood pressurelevels® 140x90 mmHg correlated with
greater indicesof dydipidemias, hypercholesterolemia, and
hypertriglyceridemia, and lower HDL-C levels. This
association hasal so beenreportedin somestudiesinregard
tohighlevelsof cholesterol 2% and non-HDL -chol esterol .
No changein LDL-C was observed with increased blood
pressure. These results suggest abiological interrelation
between blood pressure and blood lipids, and, consequen-
tly, anassociationwiththerisk for atherosclerosis.

Diabetes mellituswas present in 16.2% of theindivi-
dualswith any type of lipid ateration, being an important
cause of secondary dyslipidemias. Indiabeticindividuals,
significantly more elevated prevalences of dydlipidemias,
hyperchol esterolemia, and hypertriglyceridemiawere ob-
served, aswerelow HDL-Clevels(P<0.001) andhighLDL-C



Arq Bras Cardiol
2003; 81: 257-64.

levels(P=0.03). Thelipid abnormalitiesin diabeticindivi-
duals are conseguent to insulin resistance and manifest as
hypertriglyceridemiaandlow HDL-Clevels®, inaccordance
with the results obtained.
Thedyslipidemiasweremorefrequent than expected,
and routineinvestigationsarerequired for early diagnosis
inasymptomaticindividuals. Theaccurate determination of
the prevalence of dydlipidemiasallows adequate planning
of health actionsfor primary and secondary prevention of
cardiovascular disordersin the population of Campos dos

Souza et al
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Goytacazes. Therefore, broader population studies arere-
quired to determine not only regional characteristics, but
alsothenational lipid profile.
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