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Prevalence of Risk Factorsfor Cardiovascular Diseasein
Employees of the Research Center at Petrobras

Maria de Fatima Duarte Matos, Nelson Albuquerque Souza e Silva, Armando Jorge Marques Pimenta,
Antonio José Ledo Alves da Cunha

Rio deJaneiro, RJ - Brazil

Objective - To deter mine the prevalence of risk fac-
torsfor cardiovascular diseasesin employees of there-
search center at Petrobras.

Methods- Inacross-sectional study, employeesof the
research center at Petrobraswereassessed clinically and
by laboratory testing from March 2000 and February
2001. Thosewho did not attend the periodical annual me-
dical examination of 2000 were excluded fromthe study.
The percentage of risk factor occurrence and the mean
standard deviation of the biochemical variables, blood
pressure, and body massindex were cal culated.

Results - Of 1,911 employees, 970 were studied,
75.4% wer e men and 24.6% wer e women with a mean age
of 42.2 yearsold. Therisk factorswere lack of exercise
(67.3%), cholesterol > 200 mg/dL (56.6%), overweight
(42%), obesity (17%), blood hypertension (18.2%), smo-
king (12.4%), and diabetes mellitus (2.5%).

Conclusion - The high prevalence of risk factors for
cardiovascular diseasein young individuals draws atten-
tiontothe need for the adoption of workplace programsto
encourage healthy lifestyles and to prevent diseases.
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Historically, interest in workplace diseases and their
complicationshasfocused onthelevel of occupational ex-
posureleadingtowork-related healthrisks™.

Inrecent years, the emphasi s has changed to noncon-
tagious chronic diseases, and the workpl ace has attracted
attention asapotential placefor causal studiesand inter-
ventions. Theseinterventional studiesaim at changingtrig-
gering behaviors of diseases, nonspecific to occupational
function, such asdiet, exercise, and smoking.

Cardiovascular diseases play an unquestionablerole
inthemorbidity and mortality of theWesternworld, bothin
developed countries and in developing ones. Ischemic
heart diseasesand strokeare, and will be, accordingto pre-
dictionsfor theyear 2002, the main causes of death; and of
yearslivedwith disability 2.

Because of thishigh prevalence of cardiovascular di-
seases, of thefew national studies, and of the possibility of
risk factor interventionintheworkplace, thisresearchwas
carried out using employeesof the Research Center at Petro-
bras, aiming at assessing risk factorsfor cardiovascul ar di-
seases and then devel oping actionsto promote health.

M ethods

This cross-sectional case study was performed with
employeesfromtheResearch Center at Petrobras, inRiode
Janeiro, from March 2000to February 2001.

Petrobras has 39.908 employees, performing expert
and integrated work in fields related to the oil, gas, and
power industries and isthe technology basefor Brazilian
oil. Its staff comprises physicists, mathematicians, biolo-
gists, engineers, physicians, technicians, and managers,
with 1191 employeesbeing thosewith mastersdegrees, MD
degrees, and managerswith MBAs (Master Business Ad-
mini stration) working on research projectsconcerning ex-
ploration, production, and refinement of national oil, inaddi-
tion to searching for alternative sources of energy for the
country. Thecenter has 137 |aboratoriesand apark with 28
pilot units(unitsfor testsinrefineries).

The study included 1,191 employees who were re-
guested to undergo the company’ sannual examination du-
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ring the period mentioned. Theempl oyeeswho participated
underwent standardized clinical and laboratory examina-
tions. Theblood wascollected by an expert technicianfrom
anaccredited|aboratory, andit wassent for analysisonthe
sameday. Clinical examinationwasperformed by company
doctors, and the anthropometric measuresand blood pres-
surewere taken by technicians and trained nursesusing a
regularly calibrated sphygmomanometer.

Lipid profile values were assessed according to the
National Cholesterol Education Program of the USA
(NCEP) %, which classifiestotal cholesterol asdesirable (<
200 mg/dL), borderline (200-239 mg/dL ) and undesirable
(>240mg/dL); triglyceridesasdesirable(<200 mg/dL ), bor-
derline(200-400mg/dL ), high (400-1000mg/dL ) and extreme-
ly high (> 1000mg/dL) and HDL cholesterol aslow (< 35mg/
dL), normal (35-59mg/dL) andhigh (>60mg/dL).

Thepresenceof first-degreere ativeswith manifest co-
ronary artery diseaseand/or cerebrovascular and/or periphe-
ral artery diseasewasconsidered apositivefamilial history.

A diagnosisof diabetesmellitus(fasting glycemia> at
126 mg/dL ) followed theguidelinesof the Expert Committee
on Diagnosisand Classification of DiabetesMellitus®.

Thoseindividual swhodid not participateinregular phy-
sicd activity or withafrequency of <2timesaweek, lastingat
least 30 minuteswereconsidered sedentary individuals.

Individualswhoregularly smoked 3or morecigarettesa
day for> 1year, inhalingthesmokewerecons dered smokers.

Accordingto body massindex (BMI), individual swe-
reclassified as: normal weight (BMI >18m?and < 24.99
kg/m?); overweight (BMI > 25 and < 29.99 kg/m?); obese
(BMI>30kg/m?)e.

Regarding blood pressure, thereferenceval uesadop-
ted followed the recommendations of the Joint National
CommitteeVI (INC V)7, which definesasblood hyperten-
sion levels> 90 mmHg for diastolic pressure and > 140
mmHgfor systolic pressure. Peoplewho had blood pressure
bel ow theselevel sbut wereusing antihypertensivemedica
tion were al so considered hypertensive.

After clinical andlaboratory evaluation, adescriptive
statistical analysiswasperformedwith cal cul ation of themi-
nimumvalue, thefirst quartile, median, third quartile, maxi-
mum, mean, and standard deviation for biochemical varia-
bles, for blood pressure, and for body massindex, and the
percentage of risk factorswascal cul ated.

Results

Of the1,191 employeesrecruited, 970 attended and we-
reassessed, 75.4% weremen, and 24.6% werewomenwith
ameanageof 42.2yearsold.

Data concerning the laboratory profilearefoundin
tablel, andthosereferring to blood pressureand body mass
index arefoundintablell. Figure 1 presentsthe prevalence
of themainrisk factors.

Being sedentary, which occurredin 63.7% of the sam-
ple, wasthe most prevalent risk factor. Obesity was obser-
vedin 17% of the population, and 42% of the popul ationwas
overweight. Blood hypertensionwaspresentin 18.2% of the
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Tablel - Levels of biochemical variables of the 970 employees at
CENPES, Rio de Janeiro, 2000
Statistics Glycemia Cholesterol HDL LDL" Triglycerides
Descriptives  (mg/dL)  (mg/dL) (mg/dL) (mg/dL) (mg/dl)
Mean 91.9 208.4 48.1 132.3 143.3
Standard-deviation 16.1 41.3 115 36.5 127.1
Minimum 65 107 22 20.8 32
1st quartile 85 179 40 107.2 76
Median 90 205 46 130.6 109
3rd quartile 95 231 55 151.8 165
Maximum 299 376 110 297.6 1,725
* n=967

Tablell - Systolic BP, Diastolic BP and BMI of the 970 employees at
CENPES, Rio de Janeiro, 2000

Statistics Systolic BP Diastolic BP BMI
Descriptives (mmHg) (mmHg) (Kg/m?)
Mean 116.4 75.7 26.5
Standard-deviation 15.1 10.5 4.5
Minimum 80 50 16.9
1st quartile 110 70 23.6
Median 120 80 25.8
3rd quartile 120 80 28.6
Maximum 230 140 51.6
100 9
80 4
67%
60 -
40 ~
17% 18.2%
20 <
0
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Fig. 1- Prevalenceof mainrisk factorsinthe 970 employeesat CENPES, RiodeJa
neiro, 2000.

employees, and hypertension wascontrolledin only 16% of
the hypertensive individuals. Smoking was observed in
12.4% of thesample, and diabetesmellitusin 2.5%.

Regardingfamily history, coronary artery diseasewas
present in 25.5%; systemic blood hypertension and stroke
in45.6%, and 12.5%, respectively.

Total cholesterol level sabovenormal values(border-
lineand undesirable) were observedin 56.6% of theindivi-
duds; 19.3% werehigher than 240 mg/dL . Decreasedlevels
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of HDL cholesterol werefound in 8.7% of the population
and highlevelsof HDL cholesterol werefoundin 15.4% of
thepopulation. Triglyceridelevelsabove 200 mg/dL were
foundin 17% of the popul ation.

Discussion

For along time, theideathat cardiovascular diseases
were genetically determined and that little could be done
about their prevention has prevailed. However, therecogni-
tion of risk factorshaschanged thisview.

Initial results of the first intervention project on the
habitsof apopulation group, performedintheFinnishtown
of North Karelia, atown with an extremely highincidence
and mortality dueto coronary artery disease, havedemons-
trated thepossibility of important reductionsin theseinde-
xes, through wide-reaching actionsregarding lifestylesé.

Although the study group wasvery different, thein-
dexespresented werequitesimilar to those of other popula-
tions, regardlessof thesocial, economic, and cultural level.

Regardinglipid profiles, it wasobserved that 55.6% of
individualshad cholesterol > 200 mg/dL with 19.1%of indi-
viduals had cholesterol > 240 mg/dL °. Thiswasan even
higher prevalencethan that inthe North American popula
tion, where 51.8% of the popul ation’schol esterol isestima-
ted at > 200 mg/dL and 20% > 240 mg/dL “. Themeantotal
cholesterol was 207.6 mg/dL , which was also higher than
that observedin somenational studies. Ducan et a *°found
amean cholesterol of 202.4mg/dL, and thestudy performed
inCotia, atown near S&o Paul o™, had amean chol esterol of
184.9mg/dL . Souza*?found amean cholesterol of 211.6 mg/
dL inapopulation of busdriverswithamean agesimilar to
that of the popul ation of the Research Center at Petrobras.

Thepresenceof higher levelsof body massindex was
another worrisome aspect in thispopul ation. Forty-two per-
cent of theindividualswere overweight, and 16% were
obese; that is, 58% of theindividual shad excessiveweight.
M ean body massindex was 26.3 kg/m?, andinthestudy by
Souza* it was25.8 kg/m?with 59.5% of overweight indivi-
duals. Datafrom the Latin American Consensus on Obe-
sity**demonstrate that in Argentina 32.5% of the popula-
tion isoverweight, and 27% of the populationisobese; in
Uruguay, 42% of thepopul ationisoverweight, andin Brazil,
thisnumber is53%. IntheUSA, in 2000, it wasobserved
that 19.8% of the popul ation isobese.

Regarding smoking, 69.4% of our population had
never smoked, 18.2% wereformer smokers, and only 12.4%
weresmokers. Thesevaluesaremuch lower than those ob-
served in the literature. Souza *2found a preval ence of
32.7%. Inthe popul ation of thellhado Governador, the pre-
valence observed was 33% *°. Moreiraet a ¢ and Pohl-
mann'’ observed aprevalence of 41.5% and 45.7%, respec-
tively. Around theworld, 1/3 of theadult popul ationisesti-
mated to besmokers. Thelow preval enceof thisrisk factor
in the population studied is probably due to the intense
work to persuade them to quit smoking devel oped by the
company for approximately 10years.

Being sedentary was another prevalent risk factor in
our study. Thefindingsdemonstratethat 67.4% of theindi-
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vidualsdid not exercise, and only 32.6%exercisedregularly.
Studiesinvolving 37 American statesdemonstratethat 58%
of this population does not exercise 8. In the state of Sdo
Paulo *°, 69% of the populationis sedentary and in astudy
by Souza, 86% 2.

Theprevalenceof diabetesmellituswas2.5% (n=24),
lower than that reported in the literature, considering the
mean age of the popul ation. Souza'?, inapopulationwitha
mean ageof 41.3yearsold, found apreva enceof 7.32%.

Theprevalenceof hypertensionin our populationwas
18.2%. This prevalence varieswidely in the world, with
valuesnear 4%in Chinaand around 20%inthe USA 2. Re-
cently, an epidemiological, clinical survey wasperformed
among theinhabitants of the XX Administrative Region of
the City of Rio de Janeiro (Ilha do Governador) with fin-
dingsof 38% hypertensiveindividuals, whichisextremely
higher than that described in other populationss. In the
Souzastudy %2, thisvaluewas 20.7%.

Lessa? presented areview of 51 Brazilian studies(in-
cluding children and adol escents) on the preval ence of
blood hypertension, performed between 1970 and around
1993. Thedifferencesbetweentheprevalencementionedin
Brazil areextremely broad, rangingfrom 7.2%t040.3%inthe
Northeast, 5.04%t0 37.9%inthe Southeast, 1.28%t027.1%
inthe South, and 6.3% to 16.75% in the West-Center, due
partly tothediversity of important methodol ogical charac-
teristics between the studies.

Thelack of research onrisk factorsintheBrazilian po-
pulationresultsin great disadvantagesin comparison with
developed countries. Inthe case of theeconomically active
population, thelack of dataisenormous, even in sectorsof
grest economicimportance.

Regarding the limitations of the study, we point out
that, the necessary carefor systematic error reduction was
observed, through the training of theinvolved technical
staff, aswell as checking the equipment used. Concerning
the 221 excluded empl oyees, who could not attend the exa-
mination for several different reasons, wehaveinferredthat
they should not differ from the total sample, because the
mean age and the distribution by sex are the same asthat
observedin 970 study employees.

Although theresults obtained are very similar to those
observedintheliteraturefor different populations, the pecu-
liar characteristicsof thegroup studied donot allow for gene-
ralization of the observationsto the general population.

Based onthedatafound, onemay infer that theemplo-
yeesof theResearch Center at Petrobrasareat moderaterisk
of devel oping cardiovascul ar diseases, despitetherelative-
ly young age, thehigh educationlevel, andtheavailablere-
sources at the company.

Takinginto account that thepresenceof 3, 4, or morere-
lated risk factorsinathesamepatientisvery common, itisnot
difficult tounderstand theneed for multipleinterventions. As
men spend 65% of their lifetimeat work, itistheideal placeto
learnwhat they haven’ tlearnedin school or at home, because
only witheducationisit possibletoeffectively prevent disea-
ses. Thus, the development of preventive health programs
aimed at changing lifestylesmay beeffectiveto sensitizethe
individual to change habitsharmful to health.
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