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Objective - To assess the preval ence of intermittent
claudication in the aged popul ation of Bambui, Brazil,
and to identify the factors associated with this disease.

Methods - Population-based cross-sectional study of
the aged population (=60 years of age) of Bambui. Partici-
pantswereinterviewed and examined, after written consent.
I ntermittent claudication was defined based on a stan-
dardized questionnaire. Analysiswas performed using
multiplelogistic regression.

Results- Of the 1,742 elderly living in Bambui, 1,485
(85.2%) were enrolled inthe study. Thirty-sevenindividuals
(2.5%) with intermittent claudication wereidentified: 28
(1.9%) malesand 9 (0.6%) females. Their agebracketswere:
16 (1.08%) individual s between 60 and 69 yearsof age, 17
(1.15%) between 70 and 79 years, and 4 (0.27%) = 80
years. A significant association between intermittent clau-
dication and the following characteristicswasfound: male
sex(OR=5.1; Cl 2.4-11.0), smokers(OR=3.1; Cl 1.2-8.5), ex-
smokers(OR=3.4; Cl 1.3-8.7),andmorethan2 hospital admis-
sonsinthelast 12 months(OR=2.8; Cl 1.1-7.2).

Conclusion - Disease prevalencewassimilar tothat of
other countries. The association between inter mittent clau-
dication and smoking strengthensthe significance of tobacco
inperipheral artery disease pathogenesis. Theassociation of
inter mittent claudication and a higher number of hospital
admissonssuggestsgreater morhbidity inthe el derly affected.
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Diseasesof thecoronary arteries, brain, and peripheral
arteriesshareatherosclerosisastheir mgjor cause. Atheros-
clerosisisadiffuse process, which may begin ininfancy
and slowly progress, culminating in the appearance of
symptomaticischemic syndromes, usualy inadultlife, ma-
inly intheelderly. Thevascular bedsof different organsare
affected, with clinical repercussionsrelated toischemic he-
art disease, stroke, renovascular disease, and peripheral ar-
tery diseases. Therisk factorsidentified for theclinical syn-
dromesrelated to atherosclerosisare classified asunmodi-
fiable(age, malesex, and family history of atherosclerosis)
and modifiable (tobacco use, sedentary lifestyle, dietrichin
cholesterol and saturated fat, hypertension, obesity, hyper-
glycemia, highlevelsof LDL-cholesterol, andlow level sof
HDL-cholesteral) .

Obstruction of arterial flow at thelevel of theabdomi-
nal aortaor femoral arteries, or both, depending on the se-
verity of theclinical repercussion, may result in thefollo-
wing stagesof arterial diseaseinthelower limbs: 1) asymp-
tomatic or silent, diagnosed during complementary investi-
gationsof other processes, or through echocardiography 2,
or inferred due to an ankle-arm pressureindex <0.90 3; 2)
symptomatic, defined asintermittent claudication; and 3)
critical ischemic disease, with tissue necrosisor gangrene,
or both 45,

[ ntermittent claudicationisapathognomonic symptom
of peripheral obstructiveartery disease, whichimposesim-
portant restrictionson activitiesof theel derly. Becauseit re-
presentsadiffuse atherosclerotic process, itisstrongly as-
sociated with morbidity and mortality dueto other cardio-
vascular diseases®. Itisestimated that at | east 10% of thepa-
tientswithintermittent claudi cation have already had acere-
bral stroke, and that 28% have coronary artery disease.
Mortality ratesin patients with intermittent claudication
may be 2- to 3- timesthose seen in control s paired by sex
and age, and 75% of the patients are estimated to die of a
cerebrovascular or coronary event”.
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Because of the clinical relevance of this disease and
the lack of data of population-based prevalencein Brazil,
thisstudy aimedtoverify the preva enceof intermittent clau-
dicationintheelderly (>60 yearsof age) livinginthetown
of Bambui, inthe Stateof MinasGerais, Brazil, andtoiden-
tify factorsassociated with this manifestation.

M ethods

TheBambui Heath and ageing project (BHAS) apo-
pul ation-based prospective study on ageing . In our study,
weanayzed datacoll ected at baseline.

Bambui isatowninWestern Minas Gerais State, with
approximately 20,000inhabitantsin 1996, 70% of whom|i-
vedintheurban areaof Bambui. Cerebrovascul ar diseases
constitute the major cause of death in the population aged
>60 years, followed by Chagas' and ischemic heart disea-
ses. Thehighmortality dueto Chagas' diseaseinthispopu-
lation resultsfromitsexposure, inthe past, to infection by
Trypanosoma cruz ; thetransmission of thediseasewasin-
terrupted 20 yearsago®.

From November to December 1996, acensuswascon-
ducted in Bambui to identify the participantsfor the study.
Of the 1,742 elderly (>60years) livinginthetown of Bam-
bui, 1,494 (85.7%) wereinterviewed and examined, and 1,485
(85.2%) wereenrolledin thisstudy (no information regar-
ding 1 or moreitemscomprising the definition of intermit-
tent claudication existedin 9 cases). After written consent,
theinterview wasconduct inthedwelling by atrainedinter-
viewer and lasted approximately 90min. Anelderly person
who had any type of difficulty in answering the question-
nairewashel ped by acaretaker or acloserelative (proxy).

TheBHAS (Bambui Healthand Ageing Study) ques-
tionnaire, which was developed and previously tested by
the project researchers, was used in the interviews, the
following variables being considered: @) socio-demogra-
phic status; b) history of specific diseases(angina, infarcti-
on, osteoarthrosis, diabetes); c) lifestyles(physical activity,
tobacco use, and alcohol ingestion): d) family history of car-
diovascular diseasesin individuals under the age of 50
years, and €) use of the health service.

Intermittent claudication wasdefined based on astan-
dard World Health Organi zation*° questionnaire. It wascon-
sidered probablewhen theintervieweereported paininthe
calf during walking, which wasnot associated with the stan-
ding or sitting position, lasted up to 10 minutes, and disap-
peared with pace reduction or interruption of the gait. The
intervieweesreporting that the pain did not disappear with
interruption of the gait were classified as having possible
intermittent claudication (chart1).

Physical measurementsand laboratory examinations
were performedin theEmmanuel Diashealth center of the
Fundag&o Oswaldo Cruz, orinthedwelling, when adebilita:
ting health factor existed. Blood pressure was measured
withthepatientinthesitting position, after arest of at |east
5min, with the arm level with the heart; no caffeine or
tobacco could have been used in at least the previous
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30min. Threeblood pressuremeasurementsweretakenwith
intervalsof at |east 2min; thefirst measurement wasdiscar-
ded, and the blood pressure used in the study wasthemean
of thelast 2 measurements*. Systemic hypertension was
defined asblood pressure=140/90mmHg or use of an anti-
hypertensivemedication, whichwasexaminedinitsoriginal
packageby theinterviewer, or both .,

The anthropometric indicator used was body mass
index (BMI =weight/height?), and themeasurementswere
taken by trained personnel, using standard equi pment
(CM SWeighing Equipment Ltd, Co.).

Blood samples were collected after the study
participant had fasted for 12 hoursfor biochemical tests
(glucose, urea, creatinine, total cholesterol and its
fractions, and triglycerides) and serological tests for
Chagas' disease (indirect hemaggl utinationand EL1SA -
Biolab and Abbott Brasil).

Many questionsof theBHA Squestionnaire had previ-
ously codified responses. The questionnaires were typed
with doubleentry and checked for errors. Theresultsof the
biochemical parametersweredirectly input into an appro-
priate softwareprogram.

All datawerestoredin dbf filesand analyzed with Sta-
taStatistical Software’. Thefactorsassociated withinter-
mittent claudication were assessed using multiplelogistic
regression®®, Inmultivariateanalysis, thefollowingcriteria
of inclusioninthelogisticmodel wereused: 8) level of asso-
ciation between independent variables and intermittent
claudication below 20% (p<0.20); and b) variablesthat,
even not having an association at thislevel, could be poten-
tial confounders(sex, age, and closeresponder). Inthefinal
model, weconsidered all variablesassociated withintermit-
tent claudication that had ap value for the similarity ratio
equal to or below 0.05. The power of associationsbetween
variablesin uni- and multivariateanalyseswasdetermined
by oddsratio (OR) andtheir confidenceintervals(Cl) calcu-
|ated by the Woolf method 2.

Results

Of the 1,485 derly personsinterviewed, 37 (2.5%) met
thecriteriafor probableintermittent claudication. Twenty-
eight (1.9%) were males and 9 (0.6%) were females; 16
(1.08%) were between 60 and 69 years of age, 17 (1.15%)
between 70and 79years, and 4 (0.27%) were 80 yearsof age
or above. Thepreva enceof intermittent claudication accor-
ding to sex and age group shows a predominance of inter-
mittent claudicationinthemal esex, withahigher concentra-
tioninthe agerangefrom 70to 79 years, and asignificant
dropintheagerange>80years(fig. 1). Only 1 participant
met the criteriafor possibleintermittent claudication, and
his exclusion from the statistical analysis changed neither
the associations found nor their force or direction. There-
fore, wechoseto analyzeonly theindividual swith probable
i ntermittent claudi cation.

In univariate analysis, intermittent claudication was
associated with male sex, age between 70to 79 years, fre-
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Fig. 1- Prevalenceof intermittent claudication in the el derly popul ation of Bambui,
according to sex and age group.

Tablel - Univariate analysis of intermittent claudication and
selected variables

Variables With claudication Without claudicationOdds-ratio
N=37 (%) N=1448 (%) (95%Cl)

Sex

Femde 9 (24.3) 896 (61.9) 1.0

Male 28 (75.7) 552 (38.1) 5.0 (2.4-10.8)

Age bracket (years)

60-69 16 (43.2) 861 (59.5) 1.0

70-79 17 (46.0) 441 (30.4) 21(1.0-4.2)

>80 4 (10.8) 146 (10.1) 1.5 (0.5-4.4)

Educational level (years)

0 9(24.3) 465 (32.1) 1.0

1-3 15 (40.5) 468 (32.3) 1.7 (0.7-3.8)
4-7 13 (35.1) 396 (27.3) 1.7 (0.7-4.0)
>8 0(0.0) 119 (8.2) —
Smoking

No 8 (21.6) 872 (60.2) 1.0
Ex-smoker 12 (32.4) 256 (17.7) 5.1 (2.1-12.6)
Smoker 17 (46.0) 320 (221) 5.7 (25135)
Use of alcoholic beverages (freq.)

Never 7(18.9) 679 (46.9) 1.0
Less than /week 20 (54.1) 587 (40.6) 3.4 (1.4-8.0)
1-2 times/week 7(18.9) 94 (6.5) 7.9 (2.7-23.4)
> 3 times/week 3(81) 87 (6.0) 3.1(0.8-12.5)
Daily physical activity

Sedentary lifestyle 22 (61.1) 671 (46.5) 1.0
Mild/moderate 14 (38.9) 771 (53.5) 0.6 (0.3-1.1)
Arteria hypertension

No 13 (35.1) 556 (38.4) 1.0

Yes 24 (64.9) 892 (61.6) 1.2 (0.6-2.3)
BMI (kg/m?)

<25 21 (56.8) 719 (51.4) 1.0
25-29.9 10 (27.0) 501 (35.8) 0.7 (0.3-1.4)
230 6(16.2) 179 (12.8) 1.1(0.4-2.8)
Glycemia(mg%)

<126 30 (81.1) 1268 (87.7) 1.0

> 126 7(18.9) 178 (12.3) 1.7 (0.7-3.8)
Cholesterol (mg%)

<200 13 (27.7) 885 (39.2) 1.0
200-239 24 (51.1) 688 (30.5) 2.4 (1.2-4.6)
> 240 10 (21.2) 684 (30.3) 0.9 (0.4-2.3)
Hospitalization (12 months)

None 29 (78.4) 1132 (78.1) 1.0

1-2 2(5.4) 223 (15.4) 0.4 (0.1-1.5)
>3 6(16.2) 194 (6.5) 25(1.0-6.2)
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guency of ingestion of a coholic beverages, current or past
tobacco use, ahigher number of hospitalizationsinthelast
12 months, and cholesterol |evel sbetween 200 and 239mg/
dL (tab. I). After adjustment for the multivariate analysis,
only malesex, tobacco use, and ahigher number of hospita-
lizationsin the last year remained statistically associated
withintermittent claudication (tab. I1).

In regard to the presence of other cardiovascular di-
Seases, 10(27.0%) of 37 ederly withintermittent claudication
reported at least 1 concomitant cardiovascular disease: 5
reported amedical diagnosisof anginapectoris; 4 reported
apreviousepisode of myocardia infarction; and 1 reported
1 previousepisode of cerebral stroke. However, the occur-
renceof these other cardiovascul ar diseaseswasnot statis-
tically associated with intermittent claudicationinthepre-
sent study.

Six elderly with intermittent claudication reported a
medical diagnosis of diabetes mellitus, but no association
was found between intermittent claudication and the me-
dical diagnosisof diabetes(OR=1.4; Cl 0.6-3.6) or with hy-
perglycemia(OR=1.7; Cl (confidenceinternal) 0.7-3.8).

Six (16.2%0) of the37 el derly withintermittent claudication
and363(25.1%0) of the,448d derly withoutintermittent daudicati-
onhad positiveserology for Trypanosomacr uz, whichisadatis-
ticdly nonsgnificant difference(OR=0.6;Cl 0.2-1.4).

Discussion

Studies carried out in devel oped countries show that
theincidence of intermittent claudication increases with
age. For amaleunder theageof 50 years, the prevalenceis
around 1-2%; for another above 50 yearsof age, thepreva-
lenceincreasesto 5%°. A similar tendency isobserved for
females, withlower values, however °. Intheel derly popula-
tion of Bambui, the preval ence of intermittent claudication
according to sex and agewassimilar to that reportedinin-
ternational epidemiological studies; no population-based

Tablell - Variables associated with intermittent claudication in
multivariate analysis

Variables With claudication Without daudication Adjusted
odds ratio #

N=37 (%) N=1448 (%) (CI 95%)

Sex

Femde 9(24.3) 896 (61.9) 1.0

Male 28 (75.7) 552 (38.1) 5.1(2.4-11.0)

Smoking

No 8 (21.6) 872 (60.2) 1.0

Ex-smoker 12 (32.4) 256 (17.7) 3.1(1.2-85)

Smoker 17 (46.0) 320 (22.1) 3.4(1.3-87)

Hospitalization (12 months)

None 29 (78.4) 1132 (78.1) 1.0

1-2 2(5.4) 223 (15.4) 0.4 (0.1-1.8)

>3 6 (16.2) 194 (6.5) 28(11-7.2)

#- adjustment for all variables listed in the table and also for close
responder.
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studies of prevalence have been conducted in our country.
Thehigher preval enceof intermittent claudicationinmales
intheage groupfrom 70to 79yearsprobably reflectsonly a
lower survival of theelderly withintermittent claudication
abovethe age of 80 years, because intermittent claudica-
tionisassociated with higher mortality dueto other cardio-
vascular diseases®. Itisworth noting that inthedataanaly-
sisof aprobabilistic sample of theadult population (18-59
years) of thecommunity studied, theprevalenceof intermit-
tent claudication was significantly lower (1.22%, p=0.04)
(BHAS, unpublished data) and also closeto thevaluesfo-
und in other studieswith an adult population .

In population inquiries, the evaluation of symptoms
providesapotentially significant measureof diseasesat alow
cost. Inour study, thedefinition of intermittent claudication
was based on aquestionnaire widely used and assessed in
other countries™. Intermittent claudicationmay be presumedif
the patient experiencesaclinica ischemic event, evenif this
event hasnot been confirmed by other diagnostictechniques®.
However, intermittent claudication represents only the
symptomatic cases of peripheral artery disease, whose
prevalencewas estimated asat least 3timeshigher with the
use of sensitive and noninvasivetechniques®*.

In accordance with our data, the relation between
smoking and intermittent claudication hasbeen consisten-
tly documentedin several studies®. Smokingisconside-
red amoreimportant risk factor for peripheral obstructive
artery diseasethan for coronary artery disease’. Smoking
isassociated with thefollowing: |ower absorption of antio-
xidant vitaminsfromthediet, higher ingestion of alcoholic
beverages, lower levelsof HDL -cholesterol, higher diasto-
lic pressure, hypertriglyceridemia, higher blood viscosity,
and ahigher concentration of markersfor endothelial disor-
ders(tissue plasminogen activator and thevon Willebrand
antigen) 6. Theassociationwith thispotentially modifiable
risk factor reveal stheimportanceof programsaiming at the
positivechangeinlifestylestoimprovethe physical condi-
tion of theelderly affected and the prevention of new cases
of intermittent claudication. Thefact of finding aged indi-
vidual swithintermittent claudication, who still continueto
smoke, emphasizes theimportance of diagnosing the di-
sease and encouraging smoking cessation to improvethe
prognosis of these cases.

Longitudinal studies provide epidemiological evi-
dence of the association between i ntermittent claudication
and systemic hypertension, hyperchol esterolemia, and hy-
perglycemia®. Inthe present study, associationsbetween
intermittent claudication and these factors were not evi-
dent, not even between intermittent claudication and sta-
ges 3 and 4 of systemic hypertension (blood pressure
>160/100mmHg) ¥'. Nevertheless, ahigher proportion of
cases of intermittent claudication with hypertensionin
these stagesis observed than in the caseswith no intermit-
tent claudication (24% x 19%), without astatistically sig-
nificant difference(p=0.142). Our study hasacross-sectio-
nal design and analyzes data of the aged population of a
community. These two factorsincrease the possibility of
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theoccurrenceof survival bias, i.e.theelderly identified wi-
thintermittent claudicationin thisstudy represent theindi-
vidual swho survived other diseases, atherosclerosisinclu-
ded, anditsmajor risk factors(arteria hypertension, dyslipi-
demia, and hyperglycemia). Inaddition, thehigh prevalence
(>60%) of somerisk factorsfor atherosclerosis (sedentary
lifestyle, arterial hypertension, and hypercholesterolemia),
added to the low preval ence of the phenomenon studied
(<3%), may havedecreased the capacity to detect apossible
association between these variables.

The association between intermittent claudication
and ahigher number of hospitalizationsmay beanindicator
of greater morbidity intheel derly withintermittent claudica-
tion. Another indicator of morbidity isthefact that, of the 37
agedindividua swithintermittent claudication, 10 (27%) re-
ported another cardiovascular event, which suggeststhe
presenceof diffuseatherosclerosis®. Theclinical relevance
of thisfinding isthat patients with diffuse atherosclerosis
have ahigher risk of cardiovascular mortality and aworse
quality of lifethanthose patientswith only 1 atherosclerotic
event®,

IntheBambui project, al effortswereconcentrated on
avoiding bias: therate of participation in the study washi-
gh, the procedures and instruments used were tested and
standardized, and thefield and |aboratory teams received
intensivetraining before beginning the study. When com-
pared, the participantsinthisstudy weresimilar tothepopu-
lation of thetowninregardto sex, age, marital status, mon-
thly family income, and educational level, confirming the
internal representativeness and validity of the data obtai-
ned®. However, we cannot excludethe possibility of asam-
pling error in classifying the casesaswith and without inter-
mittent claudication, which tendsto approximate the odds
ratioto 1.0, i.e., nonexistence of an association.

Insummary, atherosclerosisof peripheral arteriesinthe

Chart | - Questions used in the definition of intermittent clau-
dication

Structured questions of the BHAS* questionnaire
1. Do you feel any pain in your leg when you walk?

a) xlYes b) CINo
2. Does this pain appear when you are standing or sitting?
a)[JYes b)xINo o] NA*

3. In which part of your leg do you feel the pain?

a)[x] calf b)[Jcalf not c)INA
included included
4. Does your leg ache when you go up a slope or run?
a) [x] Yes b) [(JNo ) INA
5. Does the pain always subside when you walk?
a)[JvYes b) x] No c)INA

6. What do you do when this pain appears?
a) [x] stop/reduce b)[Jcontinueat  c)[JNA

your pace the same pace
7. What happensto the painin your leg when you stand still ? Doesit disappear?
a) x]Yes b)[JNo ¢)CINA

8. How long does the pain take to disappear?
a) [x] £10min b)[(]= 10 min c)[JNA

* Theanswers used to define probabl e intermittent claudication asaset are
signaed. “NA- not applicable.
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aged population of Bambui showed afrequency similar to
that reported in developed countries, and males above the
ageof 70 yearshad ahigher risk of becomingill. Smoking
was the mgjor factor associated with intermittent claudi-
cation, and the elderly with intermittent claudication had a
tendency toward ahigher frequency of sedentary lifestyles,
arterial hypertension, and hyperchol esterolemiathan theel -
derly without thismanifestation. However, many unknown
pointsstill existinregardtotherisk factorsfor intermittent
claudication, which were considered identical to those of
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other cardiovascular diseases . The incidence, risk fac-
tors, and prevention of angina, infarction, and cerebra stro-
ke have been more and better studied than hasintermittent
claudication, whichisthemajor manifestation of peripheral
artery disease’®, bothin Brazil and in other countries. One
reason for thisdiscrepancy may bethemoredramatic clini-
cal findingsof coronary artery diseaseand cerebral stroke,
whichfrequently lead to death *°. Further popul ation-based
studiesarefundamental for thedelineation of theactual di-
mension of thisproblemintheelderly Brazilian population.
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