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Objective - 1o assess the safety and efficacy of unsu-
pervised rehabilitation (USR) in the long run in low-risk
patients with coronary artery disease.

Methods - We carried out a retrospective study with 30
patients divided into: group I (GI) - 15 patients from private
clinics undergoing unsupervised rehabilitation, group I1
(GII) - control group, 15 patients from ambulatory clinic ba-
sis, paired by age, sex, and clinical findings. Gl was stimula-
ted to exercise under indirect supervision (jogging, tread-
mill, and sports). GIl received the usual clinical treatment.

Results - The pre- and postobservation values in GI
were, respectively: VO peak (mL/kg/min), 24+5 and 31£9;
VO, peak/peak HR: 0.18+0.05 and 0.28+0.13, peak dou-
ble product (DP peak): 26,800+7,000 and 29,000 +
6,500; % peak HR/predicted HRmax: 89.5+9 and 89.3%9.
The pre- and post- values in Gll were: VO, peak (mL/kg/
min), 277 and 28+5; VO, peak/peak HR: 0.2+0.06 and
0.2+0.05; DP peak: 24,900+8,000 and 25,600+8,000,
and % peak HR/predicted HRmax: 91.3£9 and 91.1+11.
The following values were significant: preobservation
VO, peak versus postobservation VO, peak in GI (p=0.0
063), postobservation VO, peak in Gl versus postobserva-
tion VO, peak in GII (p=0.0045), postobservation VO,
peak/peak HR GI versus postobservation peak VO /peak
HR in GII (p=0.0000). The follow-up periods in Gl and GII
were, respectively, 41.33+20.19 months and 20.60+8.16
months (p<0.05). No difference between the groups was
observed in coronary risk factors, therapeutic manage-
ment, or evolution of ischemia. No cardiovascular events
secondary to USR were observed in 620 patient-months.

Conclusion - USR was safe and efficient, in low-risk
patients with coronary artery disease and provided bene-
fits at the peripheral level.
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Cardiacrehabilitationiscurrently aroutineprocedure
for the treatment of atherosclerotic coronary artery di-
sease. It may be performed at specialized centers (super-
vised rehabilitation), at home, or in public places with
long-range supervision (unsupervised rehabilitation) *.
Unfortunately, supervised rehabilitation has benefited few
patients, even in developed countries, duebothtologistic
difficulties and high operational costs?2. The major ob-
jective of unsupervised rehabilitation isfor patientsto
exerciseunder indirect supervision, extending thepractice
of exercisingto alarge number of patientsconsidered low
risk forischemiawhen practicing physical exercise®. Inthis
context, unsupervised rehabilitation hasbeen considered
asafeactivity .

Studiesreportedinthemedical literature on unsuper-
vised rehabilitation arefew. Thefirst guidelinesfor unsuper-
vised rehabilitationwerepublished by Williamseta in1981°.
Sincethefirst study © until the present date, 13 original arti-
clesand asummary have been reported, adding to atotal of
1,230 patientswith coronary artery disease exercising ac-
cording to protocol sfrom 4 to 24 weeksafter an acute coro-
nary event™, In Brazil, only recently havetheguidelines
and thefirst experiences on unsupervised rehabilitation
been published -2,

Patients with antecedents of coronary artery disease
spontaneously restrict their physical activity, independent
of medica guidance. Thisdefensivebehavior interfereswith
work, recreation, and personal activities, sexual relation-
shipsincluded. Several studieshave showntheimportance
of physical traininginthese patientswithimprovementin
health status and psychol ogical profile+1°,

The objectives of thisstudy were asfollows: 1) to as-
sessthe performanceof patientswith stable atherosclerotic
coronary artery diseaseat low risk for developingischemia
during exercisepractice®inthelong run using aprotocol of
unsupervised rehabilitation; and 2) to assess efficacy, sa
fety, and feasibility of unsupervised rehabilitation conduc-
ted fromthemedical officeinour environment.

Arq Bras Cardiol, volume 79 (n° 4), 239-44, 2002

239



Oliveira F° et al
Unsupervised rehabilitation

Methods

The design of the protocol wasthat of a case-control
study 2. Inaretrospectiveanalysisof medical recordsfrom
aprivatepractice, weconsecutively selected 20 patientswi-
th stableatherosclerotic coronary artery disease confirmed
on coronary angiography whowere considered at low risk
for devel oping ischemiaduring exercise according to the
modified criteriaof Williamsetd® (chart |: criteria2, 3,and 4).
These patientsunderwent aregular program of unsupervi-
sed rehabilitation during a period longer than 12 months
between 1982 and 1996. Fromthisgroup, 15 patientswere
sel ected to undergo unsupervised rehabilitation and cons-
tituted group | (Gl). Four patientswereexcluded duetoin-
sufficientinformationintheir medical records, and another
patient was excluded dueto theimpossibility of obtaining
parity inthecontrol group. Gl wascompared withthe con-
trol group (Gl1), which comprised 15 patientssel ected from
the outpatient clinic for coronary artery disease of the car-
diology department of the Escola Paulistade Medicina
(UNIFESP-EPM). These Gl patientswereselectedinare-
trospective assessment of medical recordsand werepaired
by age, sex, clinica findings, and ambul atory follow-uplon-
ger than 12 monthsin the same period. Each group had 13
mal es and 2 femal eswith angina pectoris (n=8), previous
myocardia infarction (n=8), antecedentsof coronary angio-
plasty (n=2), and revascul arization surgery (n=6). Agesof
Gl andGl1 patientswere64+10and 63+10years, respective-
ly. Thedistribution of the major coronary risk factorswas
similar inboth groupsasfollows (Gl and Gll, respectively):
smoking (6 vs5 cases), arterial hypertension (9vs11 cases),
hyperchol esterolemia(9vs 10 cases), and diabetesmellitus
(4vs5cases).

Accordingtotheprotocol, Gl patientswereinformed
about therisksand benefitsof physical training. Initialy, al
patientsunderwent clinical and laboratory assessmentsto

Chart I — Criteria for selecting patients for unsupervised
rehabilitation according to Williams et al 5

1. Previous supervised training during 6 months.

2. Absence of the following symptoms, signs, and antecedents:

2.1. VO, pesk <6 METS;

2.2. Angina or signs of myocardial ischemia during exercise testing,
when no medication is used, with VO, < 6 METS or HR < 120 bpm;

2.3. Marked ventricular dysfunction — 3 cardiac sound present,
cardiomegaly, or left ventricular gjection fraction < 0.35 at rest or
during exercise;

2.4, Abnormal hemodynamic response during exercise testing —
abnormal blood pressure response, drop in left ventricular gjection
fraction > 10%;

2.5. Complex ventricular arrhythmias;

2.6. Corrected QT interval > 440 mseg;

2.7. Antecedents of ventricular fibrillation in the absence of acute
myocardial infarction.

3. Incapacity to perform self-monitoring, to keep within the limits of
the exercises prescribed, and to adhere to the program.

4. Knowledge about the basic principles of aerobic training.

MET - metabolic unit (1 MET = 3.5 mL/kg/min); HR — heart rate.
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stratify the exerciserisk 5. Then, they were motivated to
exercise according to their own preferences and availabi-
litiesafter an extensive explanati on about thefundamentals
of physical conditioning. The patients were periodically
reassessed on an outpatient basis and were advised to sus-
pend exercise practiceandtolook for medical assistancein
case of incidents. The exercise program comprised 3to 5
sessions per week, lasting 30 to 60 minutes each and rea-
ching 70%to 80% of theuseful functiona capacity (maximal
exerciselevel intheabsenceof symptomsor clinical or elec-
trocardiographic signs) . Physical training comprisedjog-
ging(n=12), exercisingonatreadmill (n=2), svimming (n=2),
tennis (n=1), and soccer (n=1). The patients who chose
swimming and tenniswere used to those sportsmodalities.
The patient who chose soccer despitethewarning that that
modality of exercisewasinadequateand evenrisky kept that
practice on aregular basis.

Gl patientswereroutinely followed up inthe outpa
tient clinic with usual hygienic and dietary measures and
clinical treatment.

At the beginning and end of the observation period,
Gl and Gl patientsunderwent conventional exercisetesting
using their usual medications. Ontheinitial assessment, the
following protocolswereused: 1) in Gl —Bruce(n=5), clas-
sic Ellestad (n=5), attenuated Ellestad (n=1), and Astrand
(n=4); 2) inGll —Bruce(n=12) and modified Naughton (n=3).
Onthefinal assessment, thefollowing protocolswere used:
1) in Gl —Bruce (n=5), classic Ellestad (n=8), and Astrand
(n=2);2) inGll —-Bruce(n=15). VO, peak wasestimated ac-
cording to the formulae and nomograms of the protocols
used and the reports of the tests. For standardization, the
exercisetestswerereassessed accordingtothecriteriaesta-
blished by the Consenso Nacional de Ergometria®. The
estimationsof VO, peak werethenrecal culated according to
therecent standardization * for theBruce?, Ellestad® and
Naughton 2 tests, and correction factors were applied for
the cycloergometric tests¥.

The statistical analysiswas performed with the Stu-
dent ¢ test (2-tailed), and theval ues of p<0.05wereconside-
redsignificant.

Results

The observation periodsfor Gl and Gl patientswere
41.3+20.2 and 20.6+8.2 months, respectively (p<0.05). Gl
patientswere followed up for avariable period of 19to 79
months (median of 31 months), which comprised 620 pa-
tient-months of observation with no cardiovascular acci-
dents secondary to the program.

Figures1, 2, 3, and 4 summarizetheresultsusingVO,
peak valuesobtainedinthemedical records. InGl, thefollo-
wing pre-and postobservation val ueswererespectively ob-
tained: VO, peak (mL/kg/min): 24+5and 31+9; VO, pesk/HR
peak: 0.18+0.05and 0,28+0,13; DPpesk: 26,800+7,000and
29,000£6,500; and %6HR peak/predicted HRmax: 89.5+9and
89.3+9. InGll, thefollowing pre- and postobservation va-
lues were respectively obtained: VO, peak (mL/kg/min):
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27+7and 28+5; VO, pesk/HR peek 0.2+0.06and 0.2+0.05; DP
peak: 24,900+8,000 and 25,600+8,000; and % HR peak/pre-
dictedHRmax: 91.3+9and91.1+11.

The statistical analysisshowed thefollowing stati sti-
cally significant differences: pre- VO, peak versuspost- VO,
peak in Gl (p=0.006); post- VO, peakin Gl versuspost- VO,
peak in Gl (p=0.004), and post- VO, peak/HR peak in Gl
versuspodt- VO, peak/HR peak in Gl (p=0.0001).

Theevolution of themyocardial i schemiapattern du-
ring exercisetestingwassimilarin Gl and Gl (tab. 1). No
myocardial revascularization wasperformedin either group
during the observation period.

Discussion

Theresults of this study are the 1% published about
unsupervised rehabilitationinthelong runinthespecidized
literature®2t,

Currently, only 25% of the patientswith coronary arte-
ry diseases are estimated to have accessto clinicsfor su-
pervisedrehahilitation?. Logistic, financial, and socia diffi-
culties hinder the wide use of supervised rehabilitationin
that population. Inour environment, clinicsspeciaizingin
supervised rehabilitation arelacking. In that context, unsu-
pervised rehabilitation allows patients considered at low
risk for ischemic eventsto exercisein public placesand even
intheir homes. Inreadlity, theterm“ unsupervised rehabilita:
tion,” which hasbeenwidely spread, isnot appropriate, be-
causethe patient is required to maintain periodic contact
with the physician. Even though multidisciplinary teams
have been advised towork in unsupervised rehabilitation, it
istheassi stant physi cianwho accountsfor the patient’ sad-
mission, prescription, assessment of clinical repercussions,
and dischargefromthetraining programs3. In our opinion,
the term “ semi-supervised rehabilitation” would be more
appropriate®,

In the present study, patients were advised about the
exercise program during their usual medical visits. This
proved feasible, and, considering the importance of the
physician-patient rel ationship, thiscoul d be an advantage
for the better acceptance of theprogram. Several guidelines
on unsupervised rehabilitation have been publisheds193235,
According to most of theseguidelines, unsupervised reha-
bilitation should start with abrief period of trainingin spe-

Table I — Evolution of the pattern of myocardial ischemia during
exercise testing in pre- and postobservation GI and GII

Evolution Group | Group |1
pre ET - to post ET - 7 cases 10 cases
pre ET +to post ET + 2 cases 3 cases
pre ET - to post ET + 3 cases 1 cases
preET +to post ET - 3 cases 1 cases

pre ET - preobservation nonischemic exercise test; pre ET+ -
preobservation ischemic exercise test; post ET- postobservation
nonischemic exercise test; post ET+ - postobservation ischemic
exercise test.
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cialized clinics. Ashappenedin our study, in several cases
that period can bereplaced by thedelivery of speechesand
theoretical-practical instructions.

Inour study initiatedin 1982, thecriteriafor patient se-
lection proposed by Williams et & ° were used. Itisworth
noting that unsupervised rehabilitation is appropriate for
low-risk patientswith coronary artery diseases. Thecriteria
for defining low-risk patients are very similar, except for
some small differences*5*°. The patientsin our study were
inastable, chronic phase and had not undergonearesting
period dueto arecent coronary event. Despitethis, theme-
anincreaseinV O, peak reached 29% during training longer
than 12 months, confirming thebenefit of exerciseinthelong
run. After physica training, VO, peak (mL/kg/min) increased
from 24+5t031+9in Gl. Thesedatacorrespondtothemean
elevation of 2METS, which can significantly increasethe
patient’ sfunctiona classandinterferewithwork, recreati-
on, and personal activities, sexual relationshipsincluded®.
Intheinitial phase, bothgroupshad similar VO, peak values.
InGll, nosignificant variation was observedin VO, peak,
confirming that thefinal valuesrecordedin Gl weredueto
physical training.

Because thiswasaretrospective study, uniformity in
the protocol s of the exercise test was not possible. Howe-
ver, Bruce and Ellestad protocol swere used in 85% of the
exercisetests. Those protocolshad ahigh correlationinthe
regression analyses, and no significant differences were
observedinthemeasurementsof VO, peak, peak heart rate,
and peak blood pressure®. 1n 10% of theexercisetests, the
Astrand protocol for the cycloergometer was used. The
mean VO, peak on abicycleranged from 89%to 95% of the
valuesfound ontreadmills, and a10%increaseinthevalues
obtai ned with the cycloergometer was considered corres-
ponding to the values obtained on the treadmill *. Inthis
way, all cal culationsand statistical analysesreferringtothe
VO, peak estimateswereredone, thiscorrectionincluded ®,
according to recent standardization %. Nevertheless, the
statistical analysisal so showed similar results.

Our resultsarein accordancewiththoseinthelitera-
ture %8 that report a greater aerobic power in the groups
trained ascompared with that inuntrained groups. However,
unlike our sampl e, which comprised patients sel ected who
wereinastable, chronic phase, other studieslack valuesof
preconditioning aerobic power, because they were started
after recovery froman acute coronary event. Usually, 23%
elevationsof VO, peak arereported during aconditioning
period ranging from 1to 6 months®8°101217 ‘a5isa19%ele-
vation of themean anaerobic threshol d 8%, After 4weeks
of training, significant elevationsin the maximal aerobic
power by 14% andinthe2 mmol lactate threshold by 19%
were detected %8,

Maximal heart rate obtained during exercisetesting
may be predicted using equations and serve to assess
whether the effort was sufficient. Usually in patientswith
coronary artery disease, maximal heart rate is assessed
using theheart ratemeasured at the peak of exertion, which
iscalled peak heart rate. Maximal heart rate decreaseswith
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age. Therefore, for along-term assessment of patientsof dif-
ferent ages, the percentagereached by thepeak heart rateis
moreappropriate, becauseitisalinear function of theexer-
cisedpercentageof VO ,peak . In Gl and Gl 1, the percen-
tagesof thepredi cted maximal heart ratereached during the
testswere89% and 91%, respectively (p>0.05). Inthisway,
possible biases of VO, peak measurement were excluded
and the degrees of quality of the exercise tests performed
werevalidated.

TheVO, peak/HR peak relation had not been analy zed
in previous publications. In our study, asignificant eleva-
tion of the pre- and postconditioning vV O, peak/HR peak re-
lation occurred in GI, showing agreater efficacy of myo-
cardial work and confirming thebenefit of exercisinginthe
long run. However, maintenance of doubleproduct levels,
whichusually render myocardia O, consumption, reflectsa
predominantly peripheral responseto physical exercise.

For unsupervised rehabilitation, datain theliterature
arecontroversia regarding therepercussionsof trainingon
ventricular function. After 6 months of exercising, amild
elevationin g ectionfraction at rest hasbeen reported only
in patientswith reduced ventricular function *. Inaproto-
col for physically disabled individuals, significant eleva-
tionsin gjection fractionand percentage of systolic shorte-
ning occurred at peak exertion, maintaining the values at
rest unaltered 4, However, elevationsof thesystolicvolume
at rest and during exercise, with no aterationinthegjection
fraction, have been reported in patients undergoing high-
intensity exercising; thesevaluesremained unalteredinthe
subgroup of patientsexercising at low intensity *'.

In our study, the pattern of evolution of myocardia is-
chemiaobserved during exercisetesting showed nosignificant
aterations, beingsimilarinboth groups. Inapioneering study;,
Miller et al © reported i schemic testsin 42% and 35% of the
patientsat thebeginning and end of theprotocol, respectively.
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No conclusivedataabout therisk of unsupervised re-
habilitation exist. Asthiswasaretrospective study, wewere
not ableto assessthe patients’ compliance with the exer-
ciseprogram based onthemedical records. However, noac-
cident occurred in 620 patient-months of observation.

The compliance reported by other authors has been
satisfactory in prospective protocol sof unsupervised reha-
bilitation. Intheliterature, compliances of 89% and 72%,
respectively, have beenreported after upto 11 and 26 weeks
of conditioning®and of 91% and 83%, respectively, by the
end of 4 and 24 weeksof training®. Considering aneventua
complianceof 70% and an averagetrai ning of 3sessionsper
week, ho accidentswoul d have been reported in approxima-
tely 5,200 patient-hoursof training.

Therisk of cardiocirculatory arrest in unsupervised
rehabilitation was 1/6,000 patient-hoursin the 1970s, de-
creasingto 1/120,000inthe 1990s. Recently, risksof cardio-
circulatory arrest of 1/98,717 patient-hours (supervised re-
habilitation) and of 1/70,000 patient-hours (unsupervised
rehabilitation) have been reported“. According to these
findings, approximately 1 cardiocircul atory arrest occurred
for each group of 100 patientsexercising uninterruptedly for
5years, inaregimen of 3sessionsper week. Theavailability
of emergency devicesin public places used for unsupervi-
sed rehabilitation can beextremely useful 4, In our rel ati-
vely small samplecomprising 5,200 patient-hoursof training,
no coronary event related to training occurred, whichisin
accordancewith reportsinthe specialized literature.

Considering thelimitations of ours, new prospective
studies are required with larger samples subdivided into
specific groups of patientswith atherosclerotic coronary
artery disease. Theseresultsmay bepartially duetotheen-
thusiasm for exercisein the selected patients. Subsequent
studiesusing proper questionnairesmay confirmanimpro-
vementinquality of life.
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