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Those who are more ill more often refuse help to get healthier:
the cardiac rehabilitation acceptance paradox

Dlaczego bardziej chorzy rezygnujg z szansy na wyzdrowienie?
Paradoks podejmowania decyzji o udziale w rehabilitacji kardiologicznej
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Abstract

Introduction. Coronary heart disease is the leading cause of death in industrialised countries. Cardiac rehabilitation
allows improvement of functioning after acute coronary syndrome (ACS). It is important to identify the factors that have
an impact upon treatment and rehabilitation decisions. We aimed to assess the impact of the clinical characteristics of
ACS pts upon the decision to participate in an early inpatient cardiac rehabilitation programme (ICR).

Material and methods. 137 patients after ACS (70% ST-elevation myocardial infarction) treated with primary percuta-
neous coronary angioplasty were enrolled in the study. Quality of life questionnaire (EuroQol-5D with Visual Analogue
Scale) and depression score (Beck Depression Inventory) was collected at discharge from cardiology department (5 +
+ 2 days after ACS). All patients were asked to participate in a three-week-long ICR programme. Depending on approval
or refusal, the patients were divided into two subgroups.

Results. The group without ICR had lower median values of red blood count, haemoglobin and haematocrit compared
to the rehabilitation group. The objectors had higher total cholesterol, low-density lipoproteins cholesterol, and Gensini
score (40 + 22.6 vs. 35 * 24.3, p = 0.02). There was a strong trend towards a lower median depression level in the ICR
group compared to controls (8 + 8.8 vs. 12 + 8.5, p = 0.06). No other statistically significant differences were identified
between the groups.

Conclusions. Patients who refuse cardiac rehabilitation had a worse clinical profile compared to those who accepted
ICR. A higher depression score was a borderline significant predictor of refusing ICR. Paradoxically, sicker patients are
less willing to take part in rehabilitation and require more encouragement as part of their individualised treatment.
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Introduction mortality [1]. Myocardial infarction, a marker of the disease,
occurs predominantly in adult and productive people, which

Ischaemic heart disease is one of the most common causes means that the problem is not confined to patients and their

of death in industrialised countries, and is thus a world- families, but involves the whole of society [2].

-leading health problem. More than 7 million people die of Numerous studies have confirmed the advanta-

the disease annually, which corresponds to 12.8% of overall ges of participation in a suggested early cardiological
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rehabilitation programme (ICR). The actions involved aim
at patient adaptation to a new lifestyle and his/her best
achievable fitness, therefore having a holistic and complex
impact on a patient. This allows not only improvement of
somatic indices, but also of inseparable mental function
[3], which should lead to an improvement of the subjectively
perceived quality of life. This term is understood as being
the way in which a person perceives his/her position in the
world and associated possibilities of reaching goals and
realising interests. Health-related quality of life (HRQL)
assumes that health is an indispensible factor for optimal
quality of life. Its subjective assessment may influence
both the decision regarding therapy or rehabilitation, and
the course of those processes [4, 5]. Scientists have stres-
sed the role of cardiology rehabilitation as a method for
improving not only somatic, but also mental, function [6].
Rehabilitation allows also restoration of social roles and
a return to professional life. Participation in a cardiology
rehabilitation programme favours a pro-health lifestyle
and a reduction of major risk factors [7]. The efficacy of
cardiology rehabilitation has also been the subject of nu-
merous meta-analyses. Their results indicate that ICR not
only significantly reduces cardiac-associated mortality, but
also overall mortality. A statistically significant reduction
of mortality in the group of people subject to cardiology
rehabilitation was observed both in a one-year and a two-
-year observation, and reached the level of 47% compared
to the group of non-participants [8, 9].

Benefits associated with participation in the ICR may
involve also factors such as quality of life. This may be lar-
gely improved due to the elimination of symptoms hindering
everyday functioning, including reduction of cardiology
complaints, weariness, stress, and improvement of overall
psychosocial function [10].

Depression is a condition that influences both the
development of cardiological diseases, and the decision
on treatment and a real assessment of its efficacy. Depres-
sion may contribute to an increased risk of cardiovascular
diseases, and modify their course. The results of clinical
trials indicate that the incidence of severe depression in
ischaemic heart disease patients, including those with myo-
cardial infarction, is 16-23%, and depression symptoms
are diagnosed in 31-60% of those patients [11].

The consequences of developing depression symptoms
may be serious in patients with coronary disease. Results
of studies on patients with a history of myocardial infarction
indicate anything from a two-fold to a four-fold higher risk
of subsequent coronary events, cardiac-related death, and
all cause mortality [12, 13].

Depression is also associated with severe course and
inferior prognosis, including the increased risk of death,
of coronary disease patients and of previously healthy
individuals. The diagnosis of depression in patients with
ischaemic heart disease poses a serious problem. Patients

are often afraid of being stigmatised as mentally ill, and
sometimes they are unaware of their condition and related
symptoms. They tend to minimise the intensity of encounte-
red depression symptoms, and, if they focus their attention
on them, they tend to explain them as being the result of
the co-existent somatic disease. Most often they mention
persistent tiredness, loss of energy, and some untypical
somatic problems, including dyspnoea, palpitations, and
non-specific pains in the chest [14, 15].

The purpose of this study was to assess the effect of
clinical features of the health of patients with a history of
acute coronary syndrome on the process of making a de-
cision regarding whether to take part in a programme of
stationary cardiological rehabilitation.

Material and methods

A group of 137 patients with acute coronary syndrome
[non-ST-elevation myocardial infarction (NSTEMI), ST-ele-
vation myocardial infarction (STEMI)] hospitalised in the
Cardiology Department was recruited. Patients who gave
their written consent to participate in the study were asked
to fill out questionnaires regarding their quality of life and
their perceived depression level, and to return them on the
discharge day [5 + 2 days after the myocardial infarction
(MI)]. All patients were invited to a three-week ICR pro-
gramme. Depending on whether they agreed or refused, pa-
tients were divided into two subgroups: | (N = 98 patients)
comprising those accepting the invitation to participate in
the programme; and Il (N = 39 patients), those refusing
to participate.

Following their discharge from the hospital, patients
in Group | continued treatment in stationary conditions at
the Department of Cardiology Rehabilitation. Psychologi-
cal rehabilitation was a significant and regular element of
that treatment. Provided workshops involved elements of
psychotherapy and psycho-education, as well as relaxation
training and exercises aimed at preparation for better stress
handling. Patients in the rehabilitated group were asked
to fill out the aforementioned questionnaires during the
last week of the cardiology rehabilitation programme, and
once again three months after discharge from the Cardio-
logy Department. Also patients in Group Il were asked to
answer the same questionnaires three months after the
acute coronary event.

EuroQol EQ-5D

Quality of life was tested using the EuroQol EQ-5D que-
stionnaire with the Visual Analogue Scale (VAS). EQ-5D is
a standardised tool for tests of health-related quality of life,
allowing clinical and economic evaluation of health status
in a population. The descriptive part of EQ-5D investigates
five dimensions of health: ability to move, self-care, usual
activity, pain/discomfort, and anxiety/depression. Each
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dimension has three possible answers: no problems, some
problems, or serious problems. A subject is asked to defi-
ne his/her health condition by ticking one of these three
answers for each of the five dimensions.

The visual analogue scale EQ-VAS resembles the scale
of a thermometer, and allows definition of the current health
condition. Subjects are asked to draw a line connecting
the words ‘Your health status today’ to a selected point on
the scale that seems to them to be the best description of
their current health condition [16].

The Beck Depression Inventory

Intensity of depression symptoms was measured with the
Beck Depression Inventory (BDI). This scale involves 21
points determining the most common symptoms of depres-
sion. A subject determines the intensity of each symptom
according to his/her subjective judgement, scoring each
point from O to 3, where 0 stands for absence of symptoms,
and 3 stands for the highest intensity of a symptom. Scores
are totalled. A final score of 0-9 indicates no depression,
a score of 10-19 suggests mild depression, a score of
20-25 indicates moderate depression, and a score over
26 may suggest severe depression.

To be able to correctly diagnose depression disorders,
a psychiatric examination is necessary. However, consi-
dering the low availability of that type of diagnostics in
a hospital setting, and the demand for a simple screening
diagnostic process, a psychological test was applied, allo-
wing estimation of the intensity of depression symptoms
that could suggest existence of the disease.

BDI was chosen for this study because it is a tool of re-
latively high psychometric reliability [15]. A great advantage
of BDl is also its convenience, as the scale allows indepen-
dent assessment of existing depression symptoms within
a definite unit of time (so symptoms developing within the
last month were analysed in the study).

Results of laboratory tests were analysed in both
groups: lipid profile [total cholesterol, low-density lipopro-
teins (LDL), high-density lipoproteins (HDL), triglycerides],
arterial pressure, body mass index (BMI), and blood cell
count. Results of parameters acquired from standard
electrocardiogram (ECG) investigations have been also ela-
borated [17], as well as angiographic investigation results,
including the number of atherosclerotic blood vessels and
the Gensini score. These figures were taken from patients’
medical files provided at discharge from the Cardiology
Department after acute coronary syndrome.

Results

Characteristics of the study group

One hundred and thirty seven patients after acute coronary
event (70% STEMI), aged 31-65 years participated in the
study. Group |, patients participating in the programme of
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stationary cardiology rehabilitation, consisted of 98 sub-
jects [women N = 25 (25.5%); mean age 56 + 6.7 years;
mean ejection fraction (EF) 45 + 7.6%]. Group Il, patients
refusing to participate in cardiology rehabilitation, consi-
sted of 39 patients [women N = 11 (28.2%); mean age 56
+ 6.8 years; mean EF 46 + 7.7%]. Detailed characteristics

are set out in Table 1.

Table 1. Baseline characteristics of study group*

Number of patients [N] 137

Age [years] 57 (31-65)
Body mass index [kg/m?’] 27.8 (18-41)
Female gender, N [%] 36 (26.28)
Heart failure

Ejection fraction [%] 453+ 7.7
Angiographic parameters

Number of vessels 1(0-4)
with coronary artery stenosis

Gensini score 35(0-136)
Medical history

Acute coronary syndrome, N [%] 24 (17.52)
Smoking, N [%] 61 (44.53)
Hypertension, N [%] 83 (60.58)
Diabetes mellitus type 2, N [%] 26 (18.98)
Biochemical parameters

Sodium [mg/dL] 139.09 £ 2.77
Potassium [mg/dL] 4.07+£0.41
Chloride [mg/dL] 101.2 £ 3.0
Glucose [mg/dL] 101 (70-313)
Creatinine [mg/dL] 0.93(0.47-2.6)
Urea [mg/dL] 31(12-77)
Lipid profile

Total cholesterol [mg/dL] 203 (95-414)
LDL cholesterol [mg/dL] 128.8 £ 39.2
HDL cholesterol [mg/dL] 45 (17-98)
Triglycerides [mg/dL] 146 (32-732)

Morphology
Erythrocytes x 10°/uL
Leukocytes x 10°/uL
Haemoglobin [g/dL]
Haematocrit [%]

4.5 (3.39-5.87)
8.9 (4.6-16.7)
14.1 (4.48-17.7)
41.2 (13.2-51.5)

Mean corpuscular haemog|obin 34.2 (29.4-36)
concentration [mg/dL]

Platelets x 10%/uL 218 (119-478)
Psychological parameters

Beck Depression Inventory 10 (0-40)
Quality of life (Visual Analogue Scale) 58.3+19.8

*Data presented as mean + standard deviation or number (percentage); LDL — low-density lipo-
proteins; HDL — high-density lipoproteins
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The population of patients refusing cardiology reha-
bilitation was in demographic terms similar to Group I.
However, some significant differences in the results of
additional investigations were observed between the
groups. Compared to Group I, Group Il demonstrated
lower median values of red blood count (RBC) (4.24 +
+ 0.42 x 10°%/uL vs. 4.53 £ 0. x 10%/uL, p = 0.009),
haemoglobin (Hgb) level (13.5 + 1.93 mg/dl vs. 14.3 +
+ 1.17 mg/dl; p = 0.042), and hematocrit (HTC) (39.1 +
+5.5% vs. 41.8 + 5.1%, p = 0.0008). Higher total cho-
lesterol level (226 + 56 mg/dL vs. 189.5 + 50 mg/dL,
p = 0.049), LDL cholesterol (149 + 37 mg/dL vs. 124 +
+ 39.2 mg/dL, p = 0.021) was found in Group Il, as well
as more advanced atherosclerosis of coronary arteries
according to the Gensini score (40 £ 22.6 vs. 35 + 24.3,
p =0.0187). A strong trend towards lower median value of
results in the BDI was observed in the rehabilitated group
compared to Group |1 (8 £ 8.8 vs. 12 + 8.5, p = 0.0578).
Results are presented in Table 2. Considering various
types of distributions, Table 2 presents results as a medi-
an value (interquartile interval, the p value from t-Student
or Mann-Whitney test).

Neither group of patients was significantly different
from each other in terms of quality of life. Both in individual
categories of the EQ-5D test, the descriptive part of which
tests five dimensions of health: ability to move, self-care,
usual activity, pain/discomfort, and anxiety/depression,
and in the VAS-assessed Qol, there were no statistically
significant differences between the groups. In none of the
groups did the level of intensity of depression symptoms,
or the level of quality of life, change significantly during the
three-month observation period.

Discussion

According to the World Health Organisation (WHO), ischae-
mic heart disease is the fourth most serious health problem
worldwide. Its aetiopathogenesis is complex. However,
a growing body of evidence indicates a role for psychologi-
cal factors in both its development and course, and in the
therapeutic process and rehabilitation. Those factors also
have an important effect on the self-assessment of health
conditions and the process of making healthcare decisions
associated with that assessment.

Depressive mood disorders may also be a consequen-
ce of cardiological problems, and often remain neglected
[18]. Depressed patients are at a higher risk of coronary
disease, and patients with coronary disease more often
report mood disorders. The co-existence of both conditions
leads to in-depth analysis of their mutual correlations [19].

This may mean that patients who underestimate their
symptoms may tend to delay their visit to a doctor and the-
rapy, which may account for an inferior health condition at
admission to a hospital. Such patients may also be unaware

of the consequences of their condition, which may lead to
them underestimating risks and necessary therapeutic
actions, including stationary cardiology rehabilitation [20].
When confronted with the fact that their symptoms are
chronic and persistent, these patients may evaluate their
condition as not susceptible to treatment, which would
have a significant effect on their decision whether or not
to take part in cardiology rehabilitation [21].

Study results indicate that a cardiology rehabilitation
programme is more frequently rejected by people who are
in a less favourable health condition, including increased
total cholesterol level, LDL level, and inferior atheroscle-
rosis indices according to the Gensini score. This may
also mean that their previous functioning had not been
altered despite the occurrence of first complaints, or that
attempted changes had been ineffective [22].

Participation in rehabilitation assumes a change of life-
style to a more active one, necessary control of the current
heath condition, and the introduction of a diet. In order for
this to happen, a patient has to understand that his/her
complaints have been caused by their previous lifestyle,
and has to take responsibility for his/her own health. Data
obtained from analysis of results of the study suggests that
inferior health condition of patients post acute coronary
event may contribute to the decision not to participate in
the cardiology rehabilitation programme.

This is a new observation, one that has never been
mentioned in the literature before.

This observation adds additional value to this study, as
it allows better understanding of those patients who reluc-
tantly participate in a cardiology rehabilitation programme.

The single-centre character and relatively low count of
the analysed population, and particularly a low percentage
of patients in the control group, are limitations of our study.
The study was directed at determining the characteristics of
a patient who refuses cardiology rehabilitation, and included
no effects of other factors, including those related to the me-
dical personnel, and non-medical (family, social) reasons for
refusal. For that reason, the results presented here demon-
strate a patient’s choice as a consequence of his/her health
profile. Another possible limitation is the fact that the Beck De-
pression Inventory is insufficient to diagnose depression, but
only indicates the level of intensity of depression symptoms.

Conclusions

Patients who reject participation in a stationary cardiology
rehabilitation programme present an inferior clinical pro-
file, in terms of laboratory and angiographic parameters,
compared to patients who accept in-patient rehabilitation
after an acute coronary event. Differences in blood cell
count may reflect inferior health condition (an ischaemic
and inflammatory aspect) that may lead to insufficient eva-
luation of the patient’s own abilities, physical fitness and
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Table 2. Differences between study group and control group*

Parameter

N

Age [years]

Body mass index [kg/m’]
Female, N [%]

Ejection fraction [%]
Angiographic parameters

Number of vessels with coronary
artery stenosis:

o 1 vessel

*  2vessels

* 3vessels

Gensini score

Medical history

Acute coronary syndrome, N [%]
Smoking, N [%]
Hypertension, N [%]
Diabetes mellitus type 2, N [%]
Biochemical parameters
Sodium [mg/dL]
Potassium [mg/dL]
Chloride [mg/dL]
Glucose [mg/dL]
Creatinine [mg/dL]

Urea [mg/dL]

Lipid profile

Total cholesterol [mg/dL]
LDL cholesterol [mg/dL]
HDL cholesterol [mg/dL]
Triglycerides [mg/dL]
Morphology

Erythrocytes x 10°/uL
Leukocytes x 10°/uL
Haemoglobin [g/dL]
Haematocrit [%]

Mean corpuscular haemoglobin
concentration [mg/dL]

Platelets x 10°/uL
Psychological parameters
Beck Depression Inventory
Quality of life

Mobility

Self care

Usual activities
Pain/discomfort
Anxiety/depression

Quality of life (Visual Analogue Scale)

*Data presented as median or number (percentage); **p value of < 0.05 is considered statistically significant; N — number of patients; LDL — low-density lipoproteins; HDL — high-density lipoproteins

Study group
98
57 (31-65)
28 (18-41)
25 (26)
46 (26-60)

1(0-4)

68
18

139 (131-146)
4.07 (3-5.4)
101 (93-110)
101 (74-277)

0.92 (0.47-2.6)

31 (12-77)

189.5 (106-414)
125 (40-246)
45 (24-78)
144 (32-732)

4.5(3.4-5.7)
8.4 (4.6-16.7)
14.3 (9.7-17.7)

41.8 (29.4-51.5)

34.2 (29.4-36.0)

218 (119-468)

8 (0-40)

N W W W

(2-3)
(1-3)
(1-3)
(1 3)
-3)

60 (20—100)

Control group
39
59 (40-65)
27 (18-40)
11 (28)
47 (27-63)

1(0-3)

25
4
10
40 (11-112)

8(21)
18 (46)
24 (62)
6 (15)

139 (134-144)
4,22 (3.2-4.8)
101 (95-111)

107 (70-313)

0.95 (0.6-1.4)
30.5 (15-54)

227 (95-319)

149 (67-214)
40 (19-68)

160 (51-437)

4.24 (3.66-5.87)
9.5 (6.3-14.6)
13.5 (4.48-16.9)
39.1(13.2-51)
34.2(33.2-35.4)

209 (155-329)

12 (1-34)

N W W Ww

(1-3)
(2-3)
(1-3)
(1-3)
2(1-3)
60 (5-100)
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0.5
0.8
0.8
0.4

0.07

0.3
0.2
0.06
0.02

0.6
0.9
1.0
0.6

0.7
0.2
0.4
0.6
0.7
0.9

0.05
0.02
0.9
0.5

0.01
0.01
0,04
0.001
0.8

0.5

0.06

0.2
0.6
0.5
0.9
0.6
0.6
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potential benefits associated with them. The accompanying
depression mood may account for the negative decision
regarding participation in the cardiology rehabilitation,
although our study demonstrated only a strong trend that
failed to reach the level of statistical significance in that
regard. Levels of other investigated psychological parame-
ters were not significantly different, which may mean that
a complex stationary cardiological rehabilitation had no
direct effect on psychological aspects of the rehabilitation.

Streszczenie

Thus, paradoxically, patients in a more serious condition
may be less willing to participate in cardiology rehabilita-
tion. They may require more attention and encouragement
from medical personnel to fully exploit opportunities to
improve their health based on scientific evidence.
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Wstep. Choroba niedokrwienna serca zajmuje w czotowe miejsce wsrod przyczyn zgonu w krajach uprzemystowionych.
Rehabilitacja kardiologiczna jest jednym z oddziatywan poprawiajacych funkcjonowanie po przebytym ostrym zespole
wiencowym (ACS). Wazna pozostaje identyfikacja czynnikow warunkujacych decyzje o podjeciu leczenia i udziale w reha-
bilitacji. Celem pracy byta ocena wptywu cech klinicznych stanu zdrowia pacjentéw po przebytym ACS na podejmowanie
decyzji o udziale w programie stacjonarnej rehabilitacji kardiologicznej (ICR).

Materiat i metody. Do badania wiaczono 137 pacjentow po przebytym ACS (70% zawatdw serca z uniesieniem odcin-
ka ST) leczonych metodg pierwotnej angioplastyki wiencowej. Pacjenci byli proszeni o uzupetienie i oddanie w dniu
wypisania (5 + 2 dni od wystapienia zawatu serca) kwestionariusza do oceny jakosci zycia (EuroQol EQ-5D z Wizualng
Skalg Analogowg) oraz poziomu depresji (Skala Depresji Becka). Wszystkim pacjentom zaproponowano udziat w 3-ty-
godniowym programie ICR. Zaleznie od wyrazenia zgody lub rezygnacji z udziatu w rehabilitacji pacjentéw podzielono

na dwie podgrupy.

Wyniki. Grupa Il w poréwnaniu z poddana rehabilitacji wykazata nizsze mediany wartosci hemoglobiny, liczby czerwo-
nych krwinek oraz hematokrytu. Osoby z grupy kontrolnej cechowaty rowniez wyzsze stezenia cholesterolu catkowitego
i cholesterolu frakcji lipoprotein o matej gestosci oraz wieksze nasilenie miazdzycy tetnic wiencowych obliczane za po-
moca skali Gensiniego (40 + 22,6 v. 35 + 24,3; p = 0,02). Obserwowano takze silny trend w kierunku nizszego poziomu
depresji w grupie poddanej rehabilitacji w porownaniu z grupa kontrolng (8 + 8,8 v. 12 + 8,5; p = 0,06). W zakresie
innych parametréw nie stwierdzono istotnych statystycznie réznic miedzy grupami.

Whioski. Pacjenci, ktorzy odmowili udziatu w ICR, cechowali sie gorszym stanem kliniczny niz ci, ktorzy sie na nig
zdecydowali. Wyzszy poziom nasilenia objawdw depresji byt jedynie granicznie istotnym predyktorem odmowy udziatu
w rehabilitacji. Paradoksalnie bardziej chorzy okazali sie mniej sktonni do udziatu w rehabilitacji kardiologiczne;j.

Stowa kluczowe: rezygnacja, paradoks, rehabilitacja kardiologiczna
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