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The influence of extending early stationary rehabilitation

by ambulatory form in patients treated interventionally after ACS
on the exercise capacity on the components of psychic state

of mind and quality of life
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wiencowym na wydolnos¢ fizyczng oraz elementy stanu
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Abstract

Objectives: The evaluation of the direct and remote effects of stationary rehabilitation following interventionally treated acute coro-
nary syndrome and its extension by a three-month period of supervised training in ambulatory conditions within the scope of physical
capacity psychic state and quality of life.

Materials and methods: The research was conducted in a group of 44 patients (32 men and 12 women) aged 56.9+9, 62 years old
for a period of 2-3 weeks following interventional treatment of acute coronary syndrome. All the patients had participated in station-
ary rehabilitation, 14 of whom expressed a willingness to participate in a futher three-month period of ambulatory rehabilitation.
All patients prior to the commencement of rehabilitation had threadmill exertion tests. Fear was evaluated by means of the SOPER
questionnaire. Basic mood and psychic tension as well as the feeling of health were assessed by means of the VAS scale of the Euro-
Qol 5D questionnaire. The set of tests was repeated after the completion of the stationary phase, and after time periods of 3 months
and a year.

Results: Patients subjected to the extended 3-month ambulatory phase of rehabilitation displayed a greater increase in exercise toler-
ance when compared with the group that had merely undergone the 3-week stationary rehabilitation. Patients with extended rehabili-
tation gradually improved their evaluation of their state of health and after a year maintained it at the level it had been after the com-
pletion of the stationary rehabilitation. In patients who did not express a willingness to continue an organised form of exercise in am-
bulatory conditions the noticeable improvement in health following the end of rehabilitaiton was not long lasting. After a year, re-
gardless of the programme of rehabilitation selected, an improvement in the psychic state was noted, which was expressed in an in-
creased positive mood although the level of fear did not change to a significant degree.

Conclusions: 1. Extended rehabilitation, combining stationary and ambulatory forms, after interventional treatment of ACS gives
a better long-term effect in the area of improving exercise capacity and patient self-evaluation of state of health than is in the case af-
ter three-week stationary rehabilitation. 2. The extending of the period of rehabilitation has no influence on attaining the post-
rehabilitation changes on the level of mood and fear.
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Stowa kluczowe
rehabilitacja kardiologiczna, ostry zespol wiencowy, tolerancja wysitku, jakos$¢ zycia, stan psychiczny

Streszczenie

Cele: Ocena bezposrednich i odlegltych efektow stacjonarnej rehabilitacji po leczonym interwencyjnie (PCI) ostrym zespole wienco-
wym (OZW) i jej przedtuzenia o 3-miesigczny okres nadzorowanego treningu w warunkach ambulatoryjnych w zakresie wydolnosci
fizycznej, elementow stanu psychicznego i jakosci zycia.

Materiat i metody: Badania wykonano w grupie 44 pacjentéw (32 mgzczyzn i 12 kobiet) w wieku 56,949,62 lat w okresie 2-3 tygo-
dni po OZW leczonym za pomoca PCI. Wszyscy pacjenci uczestniczyli w rehabilitacji stacjonarnej, a 14 wyrazito ch¢¢ udzialu
w dalszej 3-miesigcznej rehabilitacji w formie ambulatoryjnej. U wszystkich pacjentéw przed rozpoczgciem rehabilitacji wykonano
badanie wysitkowe na biezni, za pomoca kwestionariusza SOPER oceniono Igk, podstawowy nastrdj i napigcie psychiczne,
a poczucie stanu zdrowia za pomoca skali VAS, bedaca sktadowa kwestionariusza EuroQol 5D. Zestaw badan powtorzono po zakon-
czeniu fazy stacjonarnej, po 3 miesiacach i po roku.

Wyniki: Pacjenci poddani rehabilitacji przedtuzonej o 3-miesigczng faz¢ ambulatoryjna, na kazdym etapie badan wykazali wigkszy
przyrost tolerancji wysitku w poréwnaniu z grupa, ktéra przebyla jedynie 3-tygodniowa rehabilitacjg stacjonarna. Pacjenci, z wydtu-
zong rehabilitacjq stopniowo poprawiali oceng swojego stanu zdrowia i po roku utrzymali ja na poziomie jak po zakonczeniu rehabi-
litacji stacjonarnej. U pacjentow, ktorzy nie wyrazili chgci na kontynuowanie zorganizowanej formy ¢wiczen w warunkach ambula-
toryjnych, odczuwalna istotna poprawa stanu zdrowia po zakonczeniu rehabilitacji stacjonarnej nie ma trwatego charakteru. Po roku
niezaleznie od wybranego programu rehabilitacji obserwowano poprawg stanu psychicznego, wyrazajaca si¢ podwyzszeniem nastro-
ju, natomiast w sposob istotny nie zmienit si¢ poziom Igku.

Whioski: 1. Wydtuzona, potaczona stacjonarna i ambulatoryjna rehabilitacja chorych po leczonym interwencyjnie OZW daje lepszy
odlegly efekt w zakresie poprawy wydolnosci fizycznej i samooceny stanu zdrowia, niz 3-tygodniowa rehabilitacja stacjonarna.

2. Wydtuzenie rehabilitacji nie ma wptywu na uzyskiwanie porehabilitacyjnych zmian w poziomie nastroju i Igku.

Introduction

In the era of cardiological intervention,
which has resulted in a significant re-
duction inhospital fatalities in acute
coronary syndrome, as well as the
quick mobilisation of patients and the
shortening of hospitalisation itself', it
prompts to verify the views on the
management of the second and third
stage of rehabilitation.

In particular, the considerations re-
quire the remote effectiveness of the
second phase of rehabilitation con-
ducted in a stationary form, which until
recently has been the preferred form of
rehabilitation in certain European
countries including Poland. It is also
necessary to evaluate the earlier and re-
mote effects of extending stationary re-
habilitation by a three-month period
of the third stage conducted in an
ambulatory form.

In the multi-centre research con-
ducted in recent years by Jegier et
al.? there has not been evaluated the
remote effects of programmes of sta-
tionary and ambulatory rehabilita-
tion, though it has been shown that the
earlier effects of both forms in the
scope of the influence on the level of
tolerated load in exercise testing as
well as on the quality of life are simi-
lar. Despite this, as with results from
other recently published studies, the

majority of patients following acute
coronary syndrome who have been
offered one of the two above men-
tioned forms of rehabilitation, choose
stationary rehabilitation®. The above
factors have become the basis for the
conducting the research which is
partly analysed in the present work.
The aim of the work was the evalua-
tion of the direct and remote effects of
earlier stationary rehabilitation in pa-
tients following interventional treat-
ment of acute coronary syndrome and
its extension by a three-month period
of supervised training in ambulatory
conditions. The research was con-
cerned with physical fitness, the psy-
chological effects of rehabiliation as
well as a sense of quality of life.

Materials and methods

The study was conducted in a group
of 44 patients, 32 men and 12 woman
of 56.9+ 9.62 years of age (average
+ SD) admitted to a cardiac rehabilita-
tion department in the course of 2-3
weeks following interventional treat-
ment of acute coronary syndrome
(ACS). Patients were included in the
tests only if they had given written
consent and had fulfilled the criteria
presented in Table 1.

All patients participated in a three-
week programme of rehabilitation in

stationary conditions and all were pro-
posed an extension of rehabilitation
treatment of up to three months in am-
bulatory conditions, of whom 14 pa-
tients decided to continue (31.8%).

The programme of cardiological
rehabilitation in the stationary phase
consisted of general fitness exercises
— 30 minutes a day, exercise training
on a cycloergometer with regulated
intensity at a level of 50% of the
pulse reserve (HRR) which was de-
fined on the basis of the exertion ex-
ercise — 15-20 minutes daily, walking
exercise — 3 kms daily. The training
exercises were conducted for 5 days
a week for three weeks. Pharmacol-
ogical treatment was applied in ac-
cordance with the current recommen-
dations of the European Cardiology
Association. All patients were pro-
vided with psychological care within
the framework of which they partici-
pated in group programmes that dealt
with methods of coping with stress and
the skills to act in a new health and life
situation resulting from suffering a
heart attack. In some cases, in patients
with greater problems in adapting to
the new situation, individual therapy
was applied. Various educational meet-
ings took place within the framework
of the rehabilitation programme with
the aim of motivating a patient to
change his life style, and in particular



Table 1

The criteria for Test Qualification

e 2-3 week prior invasive treatment of acute coronary syndrome

e Full psychic contact with the patient

® The absence of symptoms of heart failure (>NYHA Il), unstable angina pectorisor

uncontrolled arrhythmia

e The absence of other coexisting illnesses not enabling exercise tests on the track to

be performed

to increase physical activity, to stop
smoking tobacco, to modify bad habits,
and observe the necessity to use pre-
scribed pharmotherapy. Those under
observation attended 5 meetings in-
cluding three conducted by a doctor
(knowledge of the disease considering
in particular the risk and pharmacother-
apy factors, breaking the habit of to-
bacco smoking, the principles of in-
creased physical activity), one with
a psychologist (advice on coping with
stress), and one with a dietitian.

In the group of patients who fol-
lowed the stationary programme and
who decided to extend the period of
rehabilitation by an ambulatory form,
the training exercises were continued
for up to three months, taking place
three times a week. On the basis of
the results of the exercise test con-

Table 2

ducted after the end of the stationary
phase the intensity of the training
programme was established at a level
of 60% HRR, while the type and du-
ration of the training session were
very same as in the stationary phase.
An exertion test was conducted on
a track for all patients before the begin-
ning of the rehabilitation programme
according to a modified Bruce protocol
which was continued until a sense of
fatigue was achieved at a level of 15
points on the Borg scale or until the ap-
pearance of concerns that indicated the
end of the test'. Applying the Scale for
the Evaluation of the Psychological Ef-
fects of Rehabilitation (SOPER) cer-
tain psychic values were evaluated
such as mood, fear and psychic ten-
sion’, as well as utilising the VAS
analogue scale - that is a component
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of the EuroQol 5D questionnaire of the
evaluation of the state of health and
quality of life - the sense of health was
evaluated®. The whole set of tests were
repeated after the completion of the
stationary phase, after 3 months and
after a year.

The results of the tests were pre-
sented by means of the arithmetical av-
erage and standard deviation. The Wil-
coxon statistical test was used to ana-
lyse the changes between the subse-
quent periods of testing in the area of
the same group and the Mann-Withney
test for the comparison of the results
between groups. The value p<0.05 was
taken as statistically significant.

The tests were conducted with the
agreement of the local bioethics com-
mission.

Results

The results of the tests are presented
in Tables 2, 3 and 4.

In both test groups (group 1 — pa-
tients participating only in stationary
rehabilitation, group 2 — patients par-
ticipating in stationary and ambulatory
rehabilitation) a statistically character-
istic improvement in toleration to ex-
ercise following rehabilitation was
confirmed which was maintained for

The Results of the Evaluation of Physical Fitness. The Results are presented as an average +SD

Test Il

Test | . Test Il Test IV

(initial) f’:fttgrb)statlonary (after 3 months) (after a year) Group 1 Group 2 Gp1vs Gp 2
ET (MET) p=0.0004 Ivs Il p=0.001 lvsll
Group 1 7.03+2.78 7.89 £3.04 7.95 £3.11 7.67 £3.30 p=0.004 Ivslll p=0.001 lvslil NS
Group 2 6.31+2.28 8.78 +2.62 9.64 £3.43 9.09 +2.87 p=0.01 lvs IV p=0.001 lvs IV

Group 1 — patients participating only in stationary rehabilitation (n=30); Group 2 — patients participating in stationary and ambulatory rehabilitation

(n=14); PW — exertion test

Table 3

The rise in exertion tolerance between the particular periods of testing. The results are presented as an average +SD

Group 1 Group 2 Group 1 vs Group 2
ES2-ES1 (MET) 0.86 + 1.12 2.46 +£0.90 p=0.00003
ES3-ES1 (MET) 0.92 +1.58 3.32+1.82 p=0.0002
ES4-ES1 (MET) 0.65+1.95 2,78 +1.72 p=0.0008
ES3-ES2 (MET) 0.06 + 1.23 0.86 + 1.63 p=0.15
ES4-ES3 (MET) -0.27 £ 1.02 -0.54 + 1.50 p=0.56

Group | — patients participating only in stationary rehabilitation (n=30); Group 2 — patients participating in stationary and ambulatory rehabilitation
(n=14); ES1 —initial exertion test; ES2 — exertion test following the completion of stationary rehabilitation, ES3 — exertion test after 3 months; ES4

— exertion test after one year
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Table 4

The results of the subjective evaluation of the state of health — the VAS scale from the EuroQol 5D
questionnaire as well as some of the psychological exponents of the effects of rehabilitation: change in mood,
level of fear, psychic tension — SOPER scale. The results are presented as an average +SD

Test I

Test | . Test il Test IV

(initial) fg::[))s tationary (after 3 months) (after a year) Group 1 Group 2 Gr1vsGr2
VAS (%) p=0.04 lvsl
Group 1 68371588 77.03%17.36 750 #1476 72931417 p=001 lvsll p=0.03 lvslll o
Group 2 72.64£17.45 77.36 +0.51 797941165  77.93#17.52 p=0.04 llvs IV
SOPER - BM (pt) p=0.02 I vs Il
Group 1 6.07+1.39 647 +1.92 6.27 +1.76 6.80 175  p=0.04 IvsIV p=0.04 lvslll p=0.01 Test!
Group 2 7004147  7.71%1.20 7644128 7.361.28 p=0.04 Ivs IV
SOPER -F (pt)
Group 1 4974152 490167 483 +1.64 450183 o NS NS
Group 2 4144151 3714144 3.93+1.49 3.93+1.49
SOPER —PS (pt) _ _
Group 1 5374135  4.90 +1.60 517 +1.56 4734139 p=002 lvsly P002 lvsll p;g.ggg TTeesStt|:|
Group 2 4434116  3.86 +1.51 421112 4.29+1.23 p=5

Group 1 — patients participating only in stationary rehabilitation (n=30); Group 2 — patients participating in stationary and ambulatory rehabilitation
(n=14); ET — exertion test; VAS — analogue scale of life quality; SOPER - scale for the evaluation of the psychological effects of rehabilitation;

BM — basic mood, F — fear, PS — psychic stress.

the entire period of observation (up
to a year following ACS) although
the patients no longer took part in or-
ganised forms of exercise. Despite
the fact that the results did not show
characteristic differences between the
groups in the subsequent periods of
testing (Table 2) in the increase of ex-
ercise tolerance (between tests I and II,
I and III and I and IV), it was observed
that the growth in the group continuing
rehabilitation in ambulatory conditions
was significantly higher than in the
group which had finished supervised
exercise sessions after only three
weeks (Table 3).

The subjective evaluation of the state
of health presented by means of the
analogue VAS scale did not show sig-
nificant differences between the groups
at any of the stages observed, yet dif-
ferences occurred in the time period for
the obtainment of improvement. In the
group that had been exposed exclu-
sively to stationary rehabilitation a sig-
nificant improvement in the evaluation
of the state of health was observed af-
ter its completion, while in the group
that expressed a willingness to con-
tinue rehabilitation in an ambulatory
form a significant improvement oc-
curred only after three months, follow-
ing the end of the ambulatory pro-
gramme. It should be noted that the pa-
tients of this group confirmed their
state of health after 12 months to be
at the same level as it had been fol-
lowing the completion of the ambu-

latory rehabilitation (after 3 months),
while for those from the group not
participating in the ambulatory reha-
bilitation the improvement was not
lasting — the self evaluation of their
state of health in the VAS scale after
the elapse of 12 months was signifi-
cantly lower than after the end of the
stationary rehabilitation programme
(Table 4). The level of fear did not
significantly differ between the groups
at any of the stages of conducted tests
and equally did not change during the
annual period of observation, however
the basic mood and psychic stress ob-
served in both groups improved. In
group 2 a significant improvement was
observable after 3 weeks of rehabilita-
tion. It follows to emphasize that pa-
tients from this group were character-
ised by a significantly more favourable
initial level of basic mood and psychic
stress as well as by a lower degree of
psychic stress after the elapse of 3
months (Table 4).

Discussion

In the day of interventional ACS treat-
ment and modern pharmacotherapy the
evaluation of the remote effects of sta-
tionary rehabilitation and its extension
by an ambulatory phase have not been
to date widely analysed. There exists
only a single report in which the ef-
fects of combining a week intensive
programme of stationary rehabilitation
with a programme conducted in ambu-

latory conditons have been evaluated.
There have not been confirmed, how-
ever, additional benefits resulting from
the linking of these two forms of reha-
bilitation’. For this study, patients were
recruited in the years 1999-2002 with
a part of them having undergone aor-
tic-coronary bridging. In our research it
occurred that patients who had under-
gone the 3-week stationary rehabilita-
tion and extended the treatment by the
3-month ambulatory phase improve
immediately and constantly their initial
exercise toleration level and do so to
a greater degree than patients who un-
derwent only stationary rehabilitation.
Also Hambrecht et al.® and Gielen et
al.’ in their works published in 2000
and 2002, focusing mainly on the in-
fluence of rehabilitation on the func-
tion of endothelium, following the
analysis of the effects of a 4-week
training period conducted in hospital
conditions and extended by a subse-
quent S5-month training period con-
ducted in home conditions, claimed
that in the training group there was ob-
served a 12% improvement in physical
fitness after a 4-week period and by
around 30% after six-month period.
However patients from the control
group, who after receiving advice to
following pharmacological treatment
and who spent 6 months leading
a sedentary life style, did not change
their toleration for exercise in compari-
son with the initial level. It follows to
note, however, that patients who were



qualified for these studies were not less
than three months after an angioplastic
operation. An analysis of the question-
naire elements by means of which
a patient could define his state of
health as well as through which we can
determine certain psychic properties
such as basic mood, fear and psychic
tension/ stress showed that patients
who underwent stationary rehabilita-
tion extended to an ambulatory period
improved in the course of a year their
sense of quality of life to a much
greater degree as well as being charac-
terised by a better mood and less psy-
chic stress in comparison to patients
who had exercised for only three
weeks. Though it has to be noted that
after three weeks the sense of quality
of life changed statistically signifi-
cantly in the group of patients treated
by stationary rehabilitation. Possibly in
patients who expressed a desire to con-
tinue rehabilitation in ambulatory condi-
tions and who were characterised by
a higher initial evaluation of their own
state of health, a significant improvement
required a longer time period and the
exercise programme appropriately longer
in time. In the multi-centre work con-
ducted by Jegier et al.? it was shown that
a significant improvement in the quality
of life recorded after 8 weeks from the
commencement of research also by
means of a visual analogue scale occurs
also in the 3-week stationary rehabilita-
tion group, as in those subjected to am-
bulatory treatment for 8 weeks. It fol-
lows to note, however, that no further
observations were conducted on these
patients and that no remote control tests
were carried out.

Elements of the SOPER scale for the
evaluation of the psychological effects
of rehabilitation were used — this is an
original Polish method developed by
Tylka and Makowska®. The scale was
successfully used to evaluate the re-
sults of home-based patient rehabilita-
tion supervised telemedically'®, but
here the attitute to therapy in relation to
life goals was only analysed, while the
degree of fear, mood or psychic ten-
sion/ stress were not evaluated.

The analysis of the effects of extend-
ing rehabilitation presented by us have
certain limitations. First and foremost a
significant problem was the impossibil-
ity of carrying out a random group se-
lection. Analogical problems were
more than likely experienced by the

authors of other observations which
examined the comparitive effects of
various forms of rehabilitation. Dalal et
al."!, in a comparative test of the effects
of ambulatory rehabilitation and home-
based rehabilitation were only able to
partly divide the patients in a random
way, in part the patients themselves
chose the form of rehabilitation for
only 40% agreed to a randomised form
of selection. Of the remaining 60% of
patients only 42% chose rehabilitation
in ambulatory conditions, the majority
chose exercises at home.

In our case a willingness to continue
training exercise in ambulatory condi-
tions was expressed by 31.8% of patients
and these were those patients who had al-
ready at the start been characterised by
a better mood and less psychic stress as
well as a lower, although not statistically
significant, level of fear. Both groups
though did not differ significantly from
each other in the initial level of exertion
tolerance. When we analysed the results
at the end of stationary rehabilitation and
compared them to the initial values it
occurred that ambulatory rehabilitia-
tion had been chosen by patients who
to a significant degree during the sta-
tionary phase had differed themselves
by their greater increase in exertion tol-
erance as well as an improvement in
mood and psychic stress/ tension that
was significant only in this group.

The above mentioned elements sug-
gest that a group of patients following
interventional treatment of ACS sub-
jected to modern rehabilitation is ex-
tremely varied and has various needs,
which result not only from the state of
the circulatory system but also from
the psychic state. Therefore patients
after ACS should be given the choice
of various forms of rehabilitation be-
cause each form brings not only early
benefits but also remote ones in the
area of improving the physical fitness
of a patient as well as his psychic state.

Conclusions

1. Extended rehabilitation, combining
stationary and ambulatory forms, af-
ter interventional treatment of ACS
gives a better long-term effect in the
area of improving physical fitness
and patient self-evaluation of state
of health than it is in the case after
three-week stationary rehabilitation.
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2. The extending of the period of reha-
bilitation has no influence on attain-
ing the post-rehabilitation changes
on the level of mood and fear.

The research was financed by funds from the
Ministry of Science and Higher Education grant
no 2 PO5D 05528.
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