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ABSTRACT. The aim of this study was to evaluate
the impact of a three-month exercise program on the
perception of quality of life in patients with severe
chronic heart failure. In a randomized controlled
setting, 27 patients with a left ventricular ejection
fraction of 18.1+ 8.0% were entered into the study.
The training group performed aerobic exercises for
three hours/week while the control group continued
their usual activities of daily living. Quality of life was
measured using the German version of the MOS SF-
36. Two patients required a change in their drug
regimen and were therefore withdrawn from the
study. Twenty-five patients completed the study. In
the exercise group the perception of quality of life
improved significantly in the domains of vitality
(p=0.0001), physical role fulfilment ¢=0.001),
physical (p = 0.02) and social p = 0.0002) functioning.
Exercise was effective in increasing peak oxygen
uptake and exercise time < 0.01). Only weak
correlations were registered between parameters of
physical performance and quality of life domains.
The results of the study indicate that aerobic exercise
can improve the perception of quality of life in
patients with severe chronic heart failure.

established as an adjunct to drug therapy in patients with
chronic heart failure and has been found to increase
functional capacity without major side-effects (25). The
reported benefits of regular therapeutic exercise include
improved exercise tolerance (9) and at least partial relief
from symptoms and muscle weakness (21). However, the
impact of exercise therapy on the patient’s perception of
quality of life (QL) is not well established. There is
general concern about the correlation of physiological
changes with QL in patients with heart disease. Different
questionnaires exist to measure patients’ perception of
QL. Besides disease-specific questionnaires (15), assess-
ment of QL with general questionnaires might also be
useful to compare data concerning various chronic
diseases (20). A widely accepted instrument for the
assessment of QL is the Medical Outcome Study Short
Form-36 (MOS SF-36) (12, 24). The MOS SF-36 is a
generic instrument for the assessment of health-related
QL. On the basis of a cross-cultural adaptation, the
results of psychometric testing of the MOS SF-36 in
healthy and diseased German-speaking populations were
evaluated (1). It proved to be a psychometrically robust
and practical instrument for outcome evaluation in
rehabilitation medicine (1). The MOS SF-36 addresses
the disabilities of cardiac patients and therefore seems

Key words:chronic heart failure; physical medicine; exerciseWell suited for the evaluation of QL in this group

quality of life.

INTRODUCTION

(10, 20).

The objective of this study was to assess QL in
patients with chronic heart failure by correlating the
domains of the MOS SF-36 with physiological variables
and to evaluate the impact of regular aerobic exercise on

Chronic heart failure is a complex syndrome manifesteg;, perception of QL.
by haemodynamic disturbances, exercise intolerance,
increased mortality and reduced quality of life. Besides

impaired cardiac function, a variety of changes in

MATERIAL AND METHODS

peripheral skeletal muscles may contribute to the major
and debilitating symptoms of chronic heart failurePatients
dyspnoea and fatigue (3). Exercise therapy has be&wenty-seven patients aged 553:38.6 years with established
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Tablel. Baselinecharacteristicof the 25 studypatients
(mean+ SD)

Training Control
(n=12) (n=13)

Male/female 10/2 12/1
Age (years) 57+ 10 54+ 7
Weight (kg) 80.1+15.6 78.6+10.9
Height (cm) 176+ 9 175+ 7
LVEF (%) 17+7 19+9
Listed for HTX 5 6
NYHA functionalclass

Il 7 8

1} 5 5
PeakVQ (ml/minute/kg) 15.9+ 3.4 17.8+2.4
Max. exercisetime (seconds) 574+ 128 592+ 111
Medications(n)

Digitalis 12 13

ACE inhibitors 12 12

Nitrates 9 6

Betablockers 3 2

Diuretics 7 5

Cavedilol 3 1

Anti-arrhythnic agents 3 1

LVEF: left ventriculr ejectionfraction, HTX: hearttransplan-
tation, NYHA: New York HeartAssociation.

compensatedchronic heart failure due to dilated idiopathic
cardiomyopaty wereenrolledinto the study. The patientswere
recruited at the outpatientclinic of the University Hospital
Departmentof Cardiology, University of Vienna, Austria. To
exclude coronary artery disease as a cause of dilated
cardiomyopdty, all patientsunderwemn coronaryangiograpi.

Patients were entered into this prospectie, randomzed
controlled study if they met the following criteria: (i) an
ejection fraction below 30% measuredby radionucide ven-
triculography (ii) a maximum oxygenuptakeof at least12—
15ml/minute/kg in a prior exercisetest; and (iii) clinical
stability with unalteredmedicationfor at least12 weeksbefore
the startof the training program.

Exclusion criteria were New York Heart Association
(NYHA) functionalclasslV, atrial fibrillation or other severe
arrhythmia, any acute disease within 30 days prior to
commencemerof thestudy,evidenceof coronaryor peripheral
artery diseaseand any diseaseof the locomotorsystemwhich
hinderedparticipationin a regularexerciseprogram.Patients
who required more than minor assistanceto complete the
guestionnaie werealsoexcludedfrom the study.

All patientsunderwei symptom-lmited exercisestresgests
in the pre-study period. After approwal of the local ethics
committee the study was conductedat the Departmentof
Physical Medicine and Rehabilitation Informed consentwas
obtainedfrom all patients.After inclusion into the study the
patientswere randomlyallocatedeither to the exerciseor the
control group. Randomizabn was achievedwith a compute
generatedandomiation list (Lotus Symphony.

After 4 weeksof trainingoneof the 27 patientsshowedsigns
of acuteheartfailure; his conditionwasreversedy modifying
thedrugregimen.Anotherpatientassignedo the controlgroup
had a beta-blockng agentaddedto his drug regimenby his
cardiologist. Both patientswere withdrawn from the study.
Twenty-fivepatients22 males,3 females)completedhestudy.
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Their mean age was 54.6+ 9.2 years. Sixty percentof the
patientshadNYHA classll and40%, NYHA classilII.

The two groups were well balancedwith respectto the
majority of baselinecharacteistics suchasanthropomeic data,
maximal oxygen uptake and medication There were no
statisticaly significant differences between the groups at
baseline.

Apart from the two patientsmentionedabove,the subjects’
medicationremainedunchangedhroughoutthe study period.

The baselinecharacterigcs of the patientsare shown in
Tablel.

Intervention

Exercise.The aerobicexerciseprogramconsistedof a three-
month bicycle ergometertraining and step exercises.Each
exercisesessionlastedfor 1 hour. During the first month the
patientsattendedhe programtwice weekly, from thefifth week
ontheydid the exerciseshreetimesaweek(total trainingtime,
3 hours/week).fieprogramconsistedf ashortwarm-upperiod
of 3-5minutesandaerobicexercise®f 2 x 25minutesThelast
5 minuteswereusedfor coolingdownandstretchingexercises.
In orderto control heartrate and blood pressureresponseo
exercise,and to acclimatizepatientsto the exerciseprogram,
only the bicycle training was performedduring the first two
weeks Fromthethird weekonwards stepexercisesvereadded
to the program. Exerciseintensity was set at 50% of each
patient'smaximal functiond capacity.In orderto control this
intensity of exercise,we usedthe heartrate correspoding to
50% of VO,ax 0f eachpatient.Heartratewascalculatedusing
a modified version of Karvonens formula (6) and was
monitoredcontinuously(Polar ElectroOY, Kempele,Finland)
throughout each exercise session. Patients performed the
exerciseswithin a range of +5 beatsof their individually
prescribedtraining heartrate. The training was guided by a
physiotheragst andregularly supervisedy the authors.

The control group continuel their activities of daily living
without any additionalexercise put reportedto the departmen
at 2-weekintervals.

Outcomemeasuremes

Assessmenbf QL—the MOS SF-36 The health attributes
addressedby the MOS SF-36are functioral status,well-being
andoverall health.

The questionnak consistsof 36 items relatedto 8 scales.
Thesescalescoverdifferentaspect®f health.For eachof these
8 scales, the response to the questionsare summed and
convertedo a scalerangingfrom 0 to 100, with 100indicating
bestfunction. Theseconceptsarethenreducedo threegeneral
health attributes: functional status, well-being and overall
health.

The functiond status includes four scales.It deals with
limitations in physical functioning such as walking and
climbing stairs(10 items), limitations in role functioning (due
to physicallimitations) suchas dutiesat homeor at work (4
items); limitations in role functioning due to emotional
limitations (3 items) andthe degreeto which healthinterfered
with social functioring and interactionswith others(2 items).
Well-beingis addressebly threescalesmeasuringnentalhealth
(5 items)addressinglepressiorandmoodstate;energy/atigue
(4 items) and pain (2 items). Finally, overall health includes
measuremedrof generahealthperception(5 items)andchanges
in health. This last item evaluateshe patient’s perceptionof
changeof healthoverthe pastyear.



The questionnaes were self-adminisered and could be
completedwithin 10 minutesby eachpatient.Assistancéy the
examinerswas offered upon request, but usually was not
needed.

Exercisetesting

Exercise studies were performed using a symptomlimited

bicycle stresstest (Ergoline 900S).We usedan individualized

rampprotocolproviding an exercisetime from 8 to 12 minutes
for eachpatient. The pedallingrate was setat 60 to 70 rpm.

Metabolic data were collected breath by breath, using a

computer-base device (SensorMedis Metabolc System
2900c,YobaLinda, LA, CA). The systemreported10-secod

averagedor eachparameterThe patientsbreathedthrougha

mouthpiececonnectedo a masslowmete (SensorMedis, CA)

which measuredninuteventilationby the thermalconductvity

technique.Oxygen uptake (VO,) was measurd with a fast

responseirconiumoxide analyser(Servomex-aylor, Sussex,
GB). The pulseratefrom a 12-leadelectrocardigram(Schiller

AG, Switzerland) was recorded continuously at rest and

throughoutexercise.The testwasterminatedwhenthe patient
could not sustainthe pedalling rate of 60—70 rpm due to

exhaustionor dyspnoeapr when cardiacrhythm was severely
disturbed All patientshad performedexercisetestsprior to the

studyandwerethereforefamiliar with the procedure.

Statistics

Demographiadataare expresseds meant SD. For statistical
evaluation, non-parametc tests (Mann—-Whitrey U test be-
tweengroups,Wilcoxon signed-rankiest before and after the
study period) were used to avoid potential errors from
exceptional distribufon of data. The relationshps between
variablesvereanalysedy simplelinearregressiorfleastsquare
method)andmultivariateanalysiswasperformed A co-variant
analysis with baseline values as co-varialtle was used to
compare the difference between baseline and three-month
valuesbetweengroups,usingthe SAS program(SAS Institute,
Inc., SAS Campus Drive, Cary, NC 27513, USA). A p-
value<0.05wasconsideredstatisticaly significant

Internal consistencywas measuredy item scalecorrelation
and by correlationof generalhealth perceptionwith all other
scalesas suggestedy the SF-36 healthsurveymanual.Both
correlationsshouldexceed0.30.

RESULTS
Physicalperformance

In the exercisegroup, peak oxygen uptake related to
body weight increasedsignificantly after the training
period from 15.94+3.4 to 18.5+ 2.7ml/minute/kg
(p < 0.01).No statisticallysignificantincreasevasseen
in thecontrolgroup(17.8+ 2.4vs18.5+ 3.5ml/minute/
kg). Exercising time increased significantly in the
training group from 574+ 128 to 748+ 137 seconds
(p=0.0015); however, this was not observedin the
control group (5924111 to 6274127 seconds;
p=0.169).Heartrate, blood pressureand blood lactate
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at maximal exercisewere not different betweenthe
training andcontrol groupandbeforeandafter training.
The gasexchangeatio alsoremainedunchangedefore
and after training in both groups. Functionally, two
patientsimprovedfrom NYHA classlll to classll in the
exercisegroup; none of the patientsimproved beyond
classll. In thecontrolgroupall patientsemainedn their
pre-trainingfunctional class.

Quality of life

At baseline,all patientswere markedly impaired in
certain QL domains(Table Il). Patientswith chronic
heartfailure scoredlow in the items physicalfunction-
ing, physicalrole and generalhealth perception.Com-
pared with healthy individuals, our patientsachieved
only 65.8%in physicalfunctioning, 64.5%in physical
role and 64.5% in general health perception.Only a
small impairment was registeredin emotional role
(87.2%), mental health (89.9%) and vitality (93.1%).
Perceptionof pain did not appearto limit our patients,
who scoredhigherthanthe averaggpopulation(115.0%).
A comparisonof the baselinevalues of the study
populationwith publishedreferencevaluesof a healthy
German-speakingopulationis givenin Tablelll.

Changesafter exercisetraining (TableV)

The changesn QL afterthe studyperiodare expressed
as mean differencesand comparedbetweenthe two
groups.

Functional status. The greatestimprovementafter
training comparedwith the control group was seenin
physicalrole (44.9vs 4.4) andsocialcompetencg17.8

Table Il. Baseline of MOS SF-36 domains for both
groups(meant SD)

Domain Training Control p-value
PFI 67.94+16.2 53.3+18.9 n.s.
ROLPH 62.5+ 34.5 44.44 36.8 n.s.
ROLEM 80.5+ 33.2 61.14+39.8 n.s.
SOCIAL 74.0424.2 78.14+17.7 n.s.
MHI 65.2+12.6 62.6+12.9 n.s.
PAIN 91.74+11.2 84.2+18.8 n.s.
VITAL 58.54+17.7 51.64+12.6 n.s.
GHP 50.6+22.4 44.2+ 8.9 n.s.

PFI: physical functioning ROLPH: physical role, ROLEM:
emotional role, SOCIAL: social competence MHI: mental
health,PAIN: pain, VITAL: vitality, GHP: generalhealthper-
ception.
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Tablelll. Comparisorof the MOSSF-36baselinescores
of all studypatientswith a healthy Germanpopulation
(1) (meant 95% CI)

TableV. Correlation betweerthe healthdomainsof the
MOS SF-36and peakoxygenuptake(ml/minute/kgand
maximalexercisetime (secondspt baseline(n = 25)

Healthy Germanpopulation

Domain Baseline Absoluke values
PFI 60.6+ 7.52 92.1+1.7
ROLPH 53.54+17.44 82.943.33
ROLEM 70.8+14.88 81.2+4.25
SOCIAL 76.0+ 8.4 85.24+ 2.52
MHI 64.04+5.00 71.24+1.94
PAIN 88.1+6.2 76.6+1.94
VITAL 55.24+6.24 59.34+1.89
GHP 47.4+ 6.88 73.64+2.08

PFI: physical functioning ROLPH: physical role, ROLEM:
emotional role, SOCIAL: social competene, MHI: mental
health,PAIN: pain, VITAL: vitality, GHP: generalhealthper-
ception.

vs —0.6). Physicalfunctioningincreasedy 21.4in the

traininggroupandby 9.4in thecontrolgroup.Emotional
role functioning increasedn both groups,the increase
being more pronouncedn the training group (27.5 vs

15.4).

Well-being. The largestincreaseafter training was
observedn the perceptiorof vitality (17.6vs —2.9)and
to a smallerextentin mental health (12.4 vs 3.2). No
changewasseenin the perceptionof pain: 5.3 vs 2.5.

Overall health. Generalhealthperceptionwas mark-
edly impairedat baselinecomparedvith normativedata
andsignificantlyimprovedaftertraining (19.0vs 6.9).

Analysisof variancewith baselinevaluesasco-factor
revealedlower p-values,indicating that patientswith
low baselinevalueshadthe maximumbenefitfrom the
exerciseprogram.

Table IV. Differences between baseline and three
monthsfor both groups(adjustedmean)

Domain Training Control p-value
PFI 21.4 9.4 0.02
ROLPH 449 4.4 0.001
ROLEM 275 154 0.07
SOCIAL 17.8 -0.6 0.0002
MHI 12.4 3.2 0.02
PAIN 5.3 2.5 0.3
VITAL 17.6 -2.9 0.0001
GHP 19.0 6.9 0.01

PFI: physical functioning ROLPH: physical role, ROLEM:
emotional role, SOCIAL: social competene, MHI: mental
health,PAIN: pain, VITAL: vitality, GHP: generalhealthper-
ception.
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Peakoxygenuptake = Maximal exercis¢ime

Domain R p-value R p-value

PFI —-0.17 n.s. 0.15 n.s.
ROLPH 0.24 ns. 0.18 n.s.
ROLEM 0.20 ns. 0.30 n.s.
SOCIAL 0.5 0.01 0.65 0.001

MHI 0.25 n.s. 0.14 n.s.

PAIN 0.03 n.s. 0.20 n.s.

VITAL 0.18 n.s. 0.13 n.s.

GHP 0.55 0.007 0.38 0.07

PFI: physical functioning, ROLPH: physical role, ROLEM:
emotional role, SOCIAL: social competene, MHI: mental
health,PAIN: pain, VITAL: vitality, GHP: generalhealthper-
ception.

Correlationsof MOS SF-36with parametersof
physicalperformancegTableV)

At baseline, the total patient population showed
significant positive correlationsbetweenpeak oxygen
uptakeandthe socialcompetencér = 0.5,p=0.01)and
generahealthperceptionr = 0.55,p = 0.007)subscales.
Similar correlationswere found betweenthe two MOS
subscaleandexercisingime (socialcompetencer. = 0.65,
p =0.001,generalhealthperceptionr =0.38,p=0.07).

In order to determinethe impact of the increasein
physicalperformanceon quality of life parametersye
looked for correlationsbetweenthe subscalesof the
questionnaireandincreasesn physicalperformanceln
the training group, increasein physical performance
correlatedpositively with increasen socialcompetence
(r=0.69, p=0.017) and with improvementin general
healthperception(r =0.57,p=0.06).All otherdomains
werenot significantlyrelatedto changesn performance
data.

Theitem total correlationcoefficientsfor the 35 items
within the eight healthscalesrangedfrom 0.35t0 0.92,
thus indicating satisfactory internal consistency.In
accordancewith the recommendationsof the MOS
handbook, correlation coefficients of the scaleswith
generalhealthperceptionrangedfrom 0.38to 0.66.

DISCUSSION

Two major findings emerge from our study. First,
patientswith chronicheartfailure areseverelyimpaired



in many domainsof their quality of life comparedwith
healthy individuals. In particular, the perception of
physical functioning, the ability to fulfil their physical
role and general health perception are far below
normative values. Our results are in agreementwith

previousdatausingvariousQL measuringnstruments.

Dracup et al. (4) reported poor perceptionof QL in
patientswith chronic heartfailure. Datafrom the MOS
usingthe MOS 20-item questionnairelemonstratetbw
values for the scales of general health perception,
physical functioning and physical role functioning
among patientswith chronic heartfailure (8). In that
study,a subgroupof patientswith dyspnoeat resteven
scoredmuch lower. This may be due to the fact that
patientswith functionalclassNYHA [V wereexcluded
from our study. Another survey of QL perceptionin
chronically ill patientsexhibited poor role and social
functioning in patientswith chronic heartfailure (20).
Similar results were demonstratedin another study,
showing least satisfaction with health and physical
functioning (5). Perceptionof pain doesnot appearto
limit the QL of patientsin this study.Noneof themhad

dilative cardiomyopathydueto coronaryarterydisease.

Therefore anginal pain was of no importancein our
patients.

The secondfinding of our study is that regular
hospital-basedutpatientexercisetraining resultsin a
significantimprovementof QL. In particular,domains
relatedto physicalactivity suchasphysicalfunctioning,
role limitation causedby physical problemsand social
competencewere markedly improved. Our exercise
training programwas successfuin increasingphysical
performance. This is expressedby the significant
increasdn maximal oxygenuptake.

Therefore, we first assumedthat improvement of
physical performance influences perception of QL.
Studiesconcerningchangesn QL after coronaryartery
bypasssurgeryshowedaninverserelationshipwith poor
preoperativeexercisecapacity(18). However we did not
find a positive correlationbetweencertaindomainsand
increasedpeak VO, in the training group. This is in
concurrencawith previousfindingsthat showedthat so
far, no simple exerciseend-pointhas met the goal of
servingasa surrogatefor the determinatiorof QL (19).
Also Wielengaand co-workersdemonstrated signifi-
cant improvement in well-being after an exercise
program despite only moderateincreasein exercise
capacity(26). Other studiesstressthe fact that patients
with chronic heart failure maintain positive attitudes
towardshealthcareand treatment(5, 13). Interventions
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by the therapeuticteamwere found to contributeto a
positive perceptionof QL (5).

Improvementin social functioningwasalsoreported
with drugtherapy(16). This emphasizeshe notion that
the therapeuticaim for many patientsis to achievea
more “effective” lifestyle (11) and to preservetheir
functioningandwell-being (17).

A short-term exercise program in patients after
myocardialinfarction, including psychologicalcounsel-
ling, revealeda significantimprovementin QL, espe-
cially in the presencef anxietyanddepressior{14). A
non-randomizedong-termstudy concerningthe impact
of regularphysicalexerciseén patientswith chronicheart
failure demonstratedimprovementsin fatigue and
emotional function after an aerobicwalking program.
It is noteworthythatthe major gainsin theseitemswere
achievedwithin thefirst four weeksof thetrainingperiod
(7). A recentcontrolled study with a strengthtraining-
basednterventiondemonstratednly a smallimpacton
QL (2). On the contrary,an endurance-typéraining of
the kneeextensomusclesvasfoundto be effective not
only in increasingthe functionalability of patientswith
moderatechronic heart failure but also in improving
physicaland psychosociahealth-relatedjuality of life
(22,23). Theseeffectswereshownfor bothsexeq23) as
well asfor a groupof femalepatientsonly (22).

The patients’improvementin the NYHA classifica-
tion after the training period was of no statistical
significancePreviously only weakcorrelationdbetween
the physician’'sNYHA classificationand the patient’s
perceptionof his QL werefound (19).

We conclude that a three-monthaerobic exercise
programresultsin a significantandclinically important
improvementin QL in patients with severe stable
chronic heart failure. Further investigation should be
directedtowardsthe impactof the differentcomponents
of the rehabilitation processupon QL improvementin
patientswith severechronicheartfailure.
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