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Objective - To study the prevalence of systemic hyper-
tension and its control in the population of Catanduva, in
the state of Sdo Paulo, Brazil.

Methods - We carried out a randomized cross-sectio-
nal population-based study of the urban population of Ca-
tanduva with individuals above 18 years of age (688 indivi-
duals accounting for 0.9% of the referred population). We
interviewed study participants to analyze the major qualita-
tive and quantitative variables that could influence the hy-
pertensive scenario and the risk for systemic hypertension.
Blood pressure was measured through the indirect method
according to the I1l Consenso Brasileiro de Hipertensdo (111
Brazilian Consensus on Hypertension), which established
blood pressure levels3 140/90 mm Hg as hypertensive.

Results - The prevalence of systemic hypertension was
higher in individuals with: (1) history of hypertension
(p<0.0001), (2) diabetes mellitus (p=0.05); (3) body mass
index (B. M. )3 25 kg/m? (p<0.001), (4) low educational level
(p<0.0001); (5) familial income ranging from I to 5 minimum
wages (p<0.05); (6) unmarried status (divorced/separated
and widow(er)s) (p<0.0001). Of the interviewed individuals,
27.6% (p=0.05) had blood pressure levels under control.

Conclusion - Our study showed that the prevalence
of systemic hypertension was 31.5%, and that 27.6% of the
individuals interviewed had blood pressure levels under
control at the time of the interview.
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Several studieson prevaenceof systemic hypertensi-
onexistintheinternational medical literature®’. InBrazil,
thesevalueshaveranged from 16.1%to 35.1% %26, depen-
ding ontheethnic and social groupsstudied and onthe pa-
rameters proposed asthe defined limitsof hypertension.

InBrazil, some studi esassessthe associ ation between
systemic hypertension and demographic characteristics,
such as age bracket, ethnic group, socioeconomic level,
smoking, alcohol consumption, saltingestion, stress, dia-
betes, and obesity 816, However, little attention hasfocused
on the control of antihypertensive treatment, which ac-
countsfor therapeutical failurein morethan 60% of theca-
ses 13,17-19_

In the Northwestern region of the state of S&o Paulo
there are municipalities with ahigh socioeconomic level,
such as Catanduva, and their economy are based on the
citric and sugar cane agroindustry and also on thetertiary
sector industry. Therefore, some of these municipalities
haveaquality of lifesimilar to that observed in devel oped
countries. Our study aimsto assessthe prevalence of syste-
mic hypertensi on associated with some of the above-cited
factorsin Catanduva. Thetotal population estimated for the
city in1998was 103,889 inhabitants, 77,598 of whomwere
above 18 yearsof age. The prevalence of themale sex was
observed until the age of 50 years, according to the IBGE
(Brazilian Ingtitute of Geography and Statistics).

Methods

Ananalytical cross-sectional population-based study
with randomized sampling® wascarried out. Thepopulation
analyzed comprised 688 essentid ly urbanindividua s(0.9%
of theentire population) with agesabove 18 years(74.7% of
theentirepopulation), wholivedinthemunicipality of Ca-
tanduva, and whose origin wasnot important, accordingto
dataof the1996 censusand the| BGE' sforecast for 1998. Of
the 688 individualsinterviewed, 286 were males and 402
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werefemales. There ativedi sproportion between malesand
femal eswasmainly duetothefact that more men than wo-
menareintheworkforceand thereforemenwerenot readily
availabletointerview. Tominimizethiseffect, theinterviews
wereperformed early inthemorningtoincludemenbefore
they had to goto work.

Toavoid sampling errors, thecity wasdivided into 40
sectors, in which the number of dwellings and the socia
groupscontained did not matter. These sectorswere selec-
ted, and the study began with thefirst sel ected sector, and
soon. Ineach sector, 3 dwellings per block wererandomly
chosen. No dwelling was excluded, not even thosewithout
sawageor el ectricity. If theinhabitantsof the sel ected dwel -
ling could not participateor if the dwellingwasempty, the
nearest dwelling wasthen chosen to meet thecriterion esta
blished.

The research team comprised 2 teachers (cardiolo-
gists), 6 medical students (interviewers), and 1software
specidist. Themedical studentswere properly trained and
oriented to administer the questionnaires and to measure
theanthropometric parameters. Theinterviewersworebad-
gesof the Faculdade de M edicinade Catanduvatofacilitate
contact with the popul ation and datacollection*'.

According to the Il Brazilian Consensus on Hyper-
tension of 199818, systemic hypertensionisdefined assys-
tolicpressure>140mmHg and diastolic pressure>90mmHg
(forindividualsolder than 18 years) *°. Thesecriteriawere
adopted by theinterviewers.

Theinterview had amean duration of 30 minutes, be-
ing performed from 6to 10a.m.**# daily from February 2to
April 4,1998. Theteamwasdistributedin 3 pairsof intervie-
wers, each pair comprising individuals of both sexes. The
pairs of interviewers were changed and the criteria of the
interview werereassessed weekly.

After explainingtotheintervieweetheobjectivesand
procedures of the study, 1 of theinterviewerscollected the
personal dataand, then, theother interviewer measuredthe
anthropometric dataand the blood pressurelevel. Thein-
terview comprised assessment of qualitative and quanti-
tative variables, such as age, sex, race, profession, daily
work load, marital status, educational level, familia income,
use of medicationthat could positively influence hyperten-
sion (tricyclic antidepressants, monoamine oxidaseinhibi-
tors, oral contraceptives), aswell asantihypertensivedrugs
andtheir use, regular or not. Thefollowing parameterswere
al so assessed: dietary habits (amount of meat, number of
eggs, number of milk litersingested per day or weekly), salt
ingestion (quantification was based on the presence of the
salt container onthetable, asno salt quantificationingrams
was performed because of the difficulty that thiswouldim-
ply), smoking (number of cigarettessmoked daily), ethanol in-
gestion (if higher than 30mL per day), number of annua me-
dical visitsfor blood pressure assessment, weekly program-
med physical activity, antecedents of hypertension onfirst-
degreerdatives, previousknowledgeof hypertension, dwel-
ling conditions, and satisfaction at home and at work 2%,
Thecriterion for considering a physical activity wasthe
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practiceof physica exercises3or moretimesaweek for ami-
nimum period of 45 minuteseach time!®2:22, All intervie-
weeswere asked about theabove-citeditems, inthethat se-
guence. They received no questionnairetofill out.

After onemedical student administered the question-
naire, the other medi cal student measured theblood pressu-
re level through the indirect method using an aneroid
sphygmomanometer, whichislessaccuratethanthemercu-
ry one, but moreappropriatefor field research becauseitis
easier to handle and isless often rejected by the intervie-
wees 22, Before blood pressure measurement, theinter-
vieweerested for 5 minutesin acalm environment with a
pleasant temperature, remaining seated on achair with 1 of
thearmsrestingonatable, at heartlevel. Thebrachial artery
of theright armwasl ocated by pal pation. The cuff wasfirm-
ly placed 2to 3cmabovethe cubital fossaover thebrachial
artery, centralizing therubber bag aboveit. Korotkoff pha-
sesdetermined systolic and diastolic pressuresasfollows:
phasel determined systolic pressure, and phaseV determi-
ned diastolic pressure. After 3minutes, anew measurement
of blood pressurewas performed. Themean of both measu-
rements was obtained*®. At the end, height was measured
with atape measure, and theinterviewee wasweighed for
cal culating the body massindex.

For measuring blood pressure, theinterviewee should
not have performed thefollowing activitiesin the 30 minu-
tes prior to the interview: practiced physical exercises,
drunk alcoholic beverages or coffee, ingested food, and
smoked -2, If the interviewer noticed any emotional
changeintheinterviewee, theexaminationwaspostponed.
After the assessment, the medical student provided abro-
churewith information on systemic hypertension preven-
tionanditspredisposing factorstotheinterviewee. In addi-
tion, every hypertensiveinterviewee received recommen-
dationsfor more effective compliance with the antihyper-
tensive treatment 2, Theindividual whoignored hishy-
pertensive conditionwasinformed of hisconditionand ad-
vised to get amore comprehensive assessment at the medi-
cal service of themedical school of Catanduva'’. The ad-
dressof thehypertensiveindividual wasrecorded for futu-
re reassessments.

Aneroid sphygmomanometersof asinglebrand were
used, and they wereproperly calibrated every 15 days. Ste-
thoscopes, scal es, and measuring tapeswere also of asin-
gle brand to avoid technical deviationsin values because
of thematerial used %,

Softwarein the Del phi languagefor Windowswasde-
veloped for analyzing, formulating, and computing the
results.

Fisher exact test was used for comparing the proporti-
on of noncontinuous variablesbetween 2 groups. Thesig-
nificancelevel adopted waslower than or equal to 0.05.

Results

Theprevalenceof hypertensioninthemunicipality of
Catanduvawas 31.5% (n=217), corresponding to 0.9% of
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thesampleof 77,598 inhabitants. Theprevalenceof isolated
diastolic hypertensionwas 14.8% (n=102), the prevalence
of isolated systolic hypertension was 6.5% (n=45), and that
of systolic/diastolic hypertension was10.2% (n=70).

Theprevalence of systemic hypertension was33.9%
for the male sex (n=286) and 29.9% for the female sex
(n=402), in popul ation above 18 yearsof ageinthemunici-
pality (77,598). Figure 1 showsthe systolic and diastolic
blood pressure levelsin the respective age brackets for
both sexes. In regard to the hypertensive population,
44.7% (n=97) wereof themal esex and 55.3% (n=120) of the
femalesex.

The prevalence of systemic hypertension for indivi-
dua sworking upto 6 hoursper day was20.7% and for tho-
seworking 8, 10, and 12 hoursit was, respectively, 21%,
29.3%, and 28.3%. The workload was systematically ob-
served, and in regard to those women who answered they
were housewivesand did not have ahelper, they werepla-
cedinthe12hgroup.

Inregardtotheinterviewees(n=688), 577 (84.1%) were
white, 107 (15.5%) wereblack (individual sresulting from
miscegenation were considered as black people), and 4
wereindividuals of Far Eastern heritage, 3 of whom were
hypertensive. Theselatter valueswerenot includedin the
percentages because they constituted avery small group.
Thepopulation of themunicipality of Catanduvahasapre-
dominanceof whiteindividual sascomparedwithmost Bra-
ziliancities, because of thehigh concentration of Italianim-
migrantsand their descendantsthere. Thisfact resultedin
an unexpected percentage of 31.8% of whitehypertensive
individuals and 29% of black hypertensive individuals,
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Fig. 1—Prevalence of systemic hypertension in thefemale and male sex in different
age brackets.
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consideringthat 577 of theintervieweeswerewhiteand 107
wereblack, afact already reported inapreviousstudy .
Inregardtotheeducational level, whichisavariable
rarely studied in the medical literature, we observed that
49.5% of theilliterateindividual s(n=107) had systemic hy-
pertension and only 12.7% (n=71) of theindividualswho
had completed the university educational level had hyper-
tension (p<0.0001). Figure 2 showsthe percentagerel ation
between educational level and systemic hypertension.
Another result of our study, which had not been repor-
tedintheliterature, wasthehigher prevalenceof systemic
hypertension in the unmarried group (divorced/separated
andwidow(er)s) ascompared with that of themarried group
(p<0.0001), which deserves afurther assessment (Tablel
andfig. 3). Thebachel orswerenot included inthe unmar-
ried group because of their predominantly low agebracket.
The criterion for analyzing the control of the treatment
followed theagorithmin chart I. Themedication being used
wasanayzedindetail, and aninquiry about changesinlifes-
tylewas performed. If theinterviewee did not have astrict
changeinlifestyle, hewasexcluded fromthisgroup. Inregard
tothed derly, anexceptionwasconsidered for thosewhowere
not in condition to exercise due to any type of physical
incapacity. However, even if not participating in physical
exercise, if theindividua met theremainingcriteriafor changes
inlifestyle, hewould beincluded inthegroup. Theresultsof
thiscross-sectional analysisareshowninchart|.
Inregardtofamilial income, our resultsseemedtobe
related to the educational level; thiscorrelation, however,
was not exactly contiguous(fig. 4).
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Fig. 2— Comparison of blood pressure levels of hypertensiveindividualswith their
respective educational levelsin the municipality of Catanduva (p<0.0001).

Table I - Prevalence of systemic hypertension in the married and
unmarried groups in the municipality of Catanduva

Married 25.77% N=454 P<0.0001
Divorced/separated 29.82% N=57 P<0.0001
Widow(er)s 45.34% N=86 P<0.0001
Bachelors 15.29% N=85 P<0.0001
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Fig. 3— Prevalence of systemic hypertension in the groups of different marital
statuses in the municipality of Catanduva (p<0.0001).
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Chart | —Profile of the antihypertensive treatment in the municipality of Catanduva.

Theresultsof the study confirmed the strong correla-
tion between diabetesmellitusand the preval ence of syste-
mic hypertension (p=0.05). Weinvestigated the 2 forms of
diabetes (I and 11), whether the interviewees knew in ad-
vance they had diabetes, and whether they were treating
their disease. Among those reporting not having diabetes,
the prevalence of systemic hypertension was 27.8%
(n=399). Among thosewithtypel or || diabetes, thepreva
lencewas66.9% (n=46) (p=0.05). Among thosewho did not
know they had the disease and were hypertensive, the pre-
valencewas 19.5% (n=231). Twelveintervieweesdid not
answer thisquestion (fig. 5).

A result of little Significance wasthat 26.1% of thosein-
dividuasnot visiting the doctor regularly were hypertensive,
and 28.6% of thosevisting thedoctor regularly had thedisease.

Theintervieweesingesting morethan 30 mL of etha-
nol per day had a prevalence of systemic hypertension of
34.8%, and thosewho did not drink or who drank lessthan
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Fig. 4 — Prevalence of systemic hypertension in the groups of different familial
incomesin the municipality of Catanduva (p<0.05), SM: Minimum wage.

6 95
i
! M No diabetes
i
30 I
- 1
wod i diabetes
) 30 |
ST
20 ! B & Unknown diabete;
Lo

# =003

Fig. 5 — Prevalence of systemic hypertension in diabetic and nondiabetic
individualsin the municipality of Catanduva (p<0.05).

30 mL of ethanol per day had aprevalence of systemic hy-
pertensionof 25.8% (p=0.05) (fig. 6).

Inregard to programmed physical activity (3timesa
week, for at least 45 minutes), 23.2% of theindividua swith
this practicewere hypertensive (n=99). Among thosewho
did not have a programmed physical activity practice,
26.9% (n=491) had systemic hypertension. Theinvestiga-
tion regarding the history of hypertension amongfirst-de-
greerelaivesconfirmed previoudy reported data®*s. Preva
lence of systemic hypertension in these individuals was
37.8% (n=367), and among thosewho had no hypertensive
first-degreerdativesitwas 12.7% (n=307) (p<0.0001). Four-
teenintervieweesdid not answer thisquestion (fig. 7).

Consideringtheinterviewees, 167 (77%) knew about
their previoushypertensive condition. Theremaining 23%
(n=50) had hypertension but did not know about it.

Theanalysisof body massindex of thepopul ation of the
municipality of Catanduva showed a strong correlation
between obesity and systemichypertension (p<0.001) (fig. 8).

Discussion
Thestudy carried out inthemunicipality of Catandu-
va, in someways, reportsareality of Brazilian cities. The

31.5% prevalence of hypertension in a population of
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Fig. 6 — Prevalence of systemic hypertension in the interviewees drinking more than
30 mL/day of ethanol in the municipality of Catanduva (p<0.005).
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Fig. 7 - Prevalence of systemic hypertension inindividualswithfamilial history of
hypertension in the municipality of Catanduva (p<0.0001).

103,889 inhabitantsisnot startling, because studiescarried
outinother Brazilian municipalitieshave shown preva ence
rates higher than 30%*°. Even though the criteriausedin
thislatter study werethose of theWorld Health Organi zati-
onandthecriteriaadoptedin our study werethoseof thelll
Brazilian Consensus on Hypertension, both results are
considered high for acertain chronic disease.

Theinadequatetherapeutical control of hypertension
deservesspecial emphasis, becauseitinvolvesnot only the
health professional but also primarily theacceptanceby the
patient of the need to changelifestylesand to adjust theme-
dicationfor thetherapy to become effective %,

In our study, with antihypertensive control in 27.6%
(chart1) of participants, thechangeinlifestylewasconside-
red acriterion adequatefor trestment that should beprioriti-
zed, either associ ated or not with medicamentoustherapy.
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Fig. 8 — Correlation between prevalence of systemic hypertension and body mass
index of theintervieweesin the municipality of Catanduva (p<0.001).

Control of blood pressure levels, even though not very
common, may beobtained only with changesinlifestyle, as
we observed in our study. We also observed that despite
medicamentoustherapy and appropriate changesinlifesty-
le, some interviewees did not obtain satisfactory blood
pressurelevels?® (chart1). Thislow antihypertensive con-
trol wasmainly duetothedifficulty of thehypertensiveindi-
vidual to adequately make changesin lifestylewith appro-
priate medicamentoustherapy, and al soto thelack of appro-
priatemedical orientationfor thepatient tofit acorrect treat-
ment program. Thisinadequacy was al so due to the fact
that some groups of hypertensive individual s had econo-
mic difficultiesin obtai ning medication that coul d effective-
ly control hypertension.

In our study, 55.81% of the individuals with morbid
obesity (body mass index 3 40kg/m?) were hypertensive,
44.86% had body massindex between 30 and 39.99kg/n,
and only 20.64% of theindividualswith body massindex
between 20 and 24.99kg/m? had systemic hypertension.
Therefore, obesity iscertainly oneof themgjor factorsacco-
unting for systemic hypertension. Correlating all risk fac-
torsfor systemic hypertension, we observed that theworst
association was obesity and familial history of hypertensi-
on, which had a prevalence of 28.2%, as compared with
11.2% of the association with other factors.

Inregardtosatingestion, our study did not findasigni-
ficant difference between thosewho admitted taking the salt
container to the table during the meals and those who did
not, 26.49% and 25.44%, respectively. Thismay haveresulted
fromthetechnical incapacity of measuringthedaily intakeof
NaCl, because of the subjectiveresponse and ideathat each
individual had of theamount of salt presentinfood, andthe
difficulty in quantifying the amount of salt in the food
ingested, resultingin ahigher amount of salt consumed.

Inour study, theintervieweeswith an ethanol ingesti-
on higher than 30 mL/day had apreva enceof systemic hy-
pertensionsimilar tothat foundintheliterature.

We observed that hypertension prevailed among
thosewho did not haveregular physical activity.
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We d so observed that the prevalence of systemic hy-
pertensionwashigher among smokers.

Our study reconfirmsthat diabetesisone of themajor
diseases associated with systemic hypertension. The most
likely causal link isobesity. Patientswith diabeteshad apre-
valence of systemic hypertension of 66.9% (p=0.05), sho-
wingthat thefact of havingtypel or |1 diabetesisclosely re-
lated to systemic hypertension.

The prevaence of systemic hypertensionin maleswas
higher thanthatinfemaesuptotheageof 70years. Thismay
resultfromthefact that, inour society, malesarelessconcerned
with preventive measures of chronic diseases, such asbeing
physically active, esting healthy food, and not smoking.

A correlation existsbetween the highworkload and the
prevalence of systemic hypertension. We could assume
that theindividual whoworksmorehaslessor notimefor
applying measures for changing lifestyles. However, we
werenot ableto obtain astatistical significancebetweenthe
hoursworked (6, 8, 10, and 12 h) and hypertension.

Thepopulation of themunicipality of Catanduvahasa
high predominance of whiteindividual sascompared with
most Brazilian cities, dueto the high concentration of des-
cendantsof Italianimmigrants. Asalready reportedin pre-
vious studies?, the proportion of systemic hypertensionin
white and black people was not the one expected, which
may haveresulted from thehigher proportion of whiteresi-
dentsinthemunicipality of Catanduva(error b).

Thefact that the prevalence of systemic hypertension
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ishigher inthegroup with alower educational level andlo-
wer inthegroup with ahigher educational level may result
from parallel factorsmost of thetime, becausetheindividual
withalower educational level hasalower knowledgeof how
to prevent chronic diseases.

A fact that hasnot yet beenreportedinthemedical lite-
rature and that was observed in our study was the higher
prevalence of systemic hypertensionin unmarriedindivi-
duals (divorced/separated and widow(er)s) as compared
withthat of themarried ones. Thismay haveavery plausible
explanation becausetheseindividual swho areconsidered
unmarried are usually older and, therefore, have ahigher
tendency toward systemic hypertension.

Heredity wasan extremely important factor for syste-
mic hypertension. Inour study, wefound an elevated level
of significancefor it, which showstheimportanceof inqui-
ring about the familial history of hypertension, which
should bevalued by health professionals.

Inconclusion, the preval ence of systemic hypertensi-
on found in amunicipality of the Northwestern region of
the state of S&o Paulo does not essentially differ from that
of other areas. The antihypertensive control is, however,
low (27.6%). Therefore, we suggest that programsfor con-
trolling systemic hypertension should be prioritized and
better instruct the popul ation about the reasonsthat could
make compliancewith theantihypertensivetreatment diffi-
cult, jeopardizing the appropriate control of blood pressure
andincreasing cardiovascular morbidity and mortality.
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