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Abstract

Ischemic heart disease remains an actual problem of modern clinical and rehabilitation medicine. One of the forms of isch-
emic heart disease (IHD) is an acute coronary syndrome (ACS) in patients presenting without persistent ST-segment, the treatment
of which involves the use of conservative treatment and reperfusion techniques. An integral part of the management of patients after
acute coronary syndrome is rehabilitation and restoration with the search for methods of changing the attitude of the patient to his
health. To improve the rehabilitation of patients it is important to assess the internal picture of health with the formation of the correct
attitude of the patient to his health.

Aim. To study the peculiarities of the components of the internal picture of health in patients with acute coronary syndrome
in patients presenting without persistent ST-segment in the process of treatment and rehabilitation.

Materials and methods. There were examined 135 patients with ACS presenting without persistent ST-segment, who were
divided into the groups depending on the treatment performed; 60 patients with conservative treatment tactics and 75 patients with
the performed PCI. The analysis of the internal picture of health was carried out with the help of methods: hospital scale for the detec-
tion of anxiety and depression (HADS); patient health questionnaire (PHQ-9); scale for measuring the level of reactive (situational)
and personality anxiety of Spielberg-Hanin; SF-36; indicators of the Seattle Quality of Life Questionnaire for Patients with Angine
Pectoris (Seattle Angina Questionnaire — SAQ).

Results. The study of the internal picture of health in patients with ACS presenting without persistent ST-segment showed
low levels of emotional, sensory, cognitive, value-motivational, behavioral components on the appropriate scales, which also depend
on the method of treatment used. The revealed peculiarities of patients with ACS presenting without persistent ST-segment need to
increase the knowledge of the patient about the disease and the importance of rehabilitation measures.

Conclusions. In assessment of the internal picture of health in patients with ACS presenting without persistent ST-segment
after transcutaneous coronary intervention and in the process of rehabilitation, it has been determined that the course of ischemic
heart disease in patients with ACS presenting without persistent ST-segment, both during conservative treatment and in the course of
PCI at the stages of rehabilitation, is accompanied by significant changes of the internal picture of health (IPH); the most significant
changes in patients with ACS presenting without persistent ST-segment is the value-motivational and behavioral components of the
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internal picture of health. In order to increase the effectiveness of rehabilitation after ACS, it is advisable to apply programs that will
significantly affect the positive changes in the rehabilitation of patients with ACS.
Keywords: acute coronary syndrome, rehabilitation, internal picture of the patient’s health, depression, quality of life.
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1. Introduction

Ischemic heart disease remains an actual problem of modern clinical and rehabilitation
medicine.

One of the forms of IHD is ACS presenting without persistent ST-segment, which has a
mortality rate similar to the ACS with elevation of ST segment in the distant terms, which causes
not only attention to the data of patients in the acute phase, but also in the long-term period of ob-
servation and rehabilitation [1, 2].

Treatment of patients with ACS is performed using conservative treatment and revascular-
ization of the myocardium, through percutaneous coronary intervention (PCI) and aortic coronary
intervention (CABG) [3]. The use of PCI promotes the positive dynamics of IHD symptoms with
the improvement of the life quality, its duration, and contributes to improvement of the ability of
patients to work [4, 5].

An integral part of the management of patients after acute coronary syndrome is rehabilita-
tion and restoration. In many studies, the effectiveness of cardiological rehabilitation in the reduc-
tion of the mortality rate in patients with acute coronary syndrome and after coronary artery bypass
surgery is determined, but there is a necessity to find ways to improve it in patients with various
manifestations of IHD [6, 7].

Psychological symptoms are prevalent for people with CHD, and many psychological treat-
ments are offered following cardiac events or procedures with the aim of improving health and
outcomes [8, 9]. Psychological interventions reduced the risk of cardiac deaths and reduced partic-
ipant-reported symptoms of depression, anxiety, and stress [10].

Particular attention deserves knowledge and awareness of patients about the risk of cardio-
vascular disease, if the patient does not have information about the disease, he can not understand
and change his attitude to these factors [11].

The internal picture of the patient’s health (IPH) is a special relation to his health, which
is expressed in the awareness of its value and active-positive striving for its recovery and im-
provement. IPH is always adjusted by the complexity, the level of life threatening, social ad-
aptation, etc. The way to reduce the impact of the disease on the quality of life of a person — is
to correct the intellectual ideas about the present state of health and the future prospects of
recovery, a set of measures about the control of emotional experiences and feelings about the
symptoms of the disease, as well as building a system of behavior for the preservation and res-
toration of health [12, 13].

Therefore, in order to improve the rehabilitation of patients after acute coronary syndrome,
it is necessary to seek methods for assessment of the internal picture of health with the formation
of the correct attitude of the patient’s health.

2. Aim of research

To analyze the peculiarities of ACS presentation without persistent ST-segment on the ba-
sis of the evaluation of the components of the internal picture of health and the search for new
personalized methods for improving the management of patients at the stage of rehabilitation and
restorative post-infarction period

3. Materials and methods of the research

The research was conducted on the basis of the infarct department No. 2 and rehabilitation
of the Ivano-Frankivsk Regional Clinical Cardiology Center, from 2015 to 2018 years.

There were examined 135 patients with ACS presenting without persistent ST-segment who
were divided into groups depending on the performed treatment; 60 patients who were performed
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conservative treatment tactics and 75 patients who were performed PCI. The average age in the
group of patients with conservative treatment was 68.38+1.30 years, and in the group of patients
who had PCI — 64.70+1.65 years.

The internal picture of health was evaluated according to 5 components: emotional, sensory,
cognitive, value-motivational, behavioral, using the values of the respective scales.

Indicators of the emotional components of the internal picture of health were interpreted by
the Hospital Anxiety and Depression Scale (HADS); Patient Health Questionnaire-9-PHQ-9 and
the Relactivel (Situational) and Personal Anxiety Scale of Spielberg-Hanin. The determination of
the life quality (36-Item Short Form Health Survey (SF-36) was performed using the scales — “So-
cial Functioning” (SF), “Role Emotional Functioning” (Role Emotional —RE), and “Mental Health”
(Mental Health — MH).

Indices of the sensitive components of the internal health picture were obtained according
to the “Seattle questionnaire of life quality for angina pectoris patients” (Seattle Angina Question-
naire — SAQ) and its Scales of “Physical Load Limitation” (Physical Limitation — PL), “Stability
of angina pectoris” (Angina Stability — AS), “Frequency of attacks”(Angina Frequency — AF),
and SF-36 scales: “Physical Functioning” (Physical Functioning — PF), “Intensity of pain” (Bodily
Pain — BP), “Social Functioning” (Social Functioning — SF).

The cognitive component was determined on the basis of the “Seattle Angina Questionnaire
for the patients with angina pectoris” (SAQ): Treatment Satisfaction (TS), Disease Perception (DP),
and SF-36 Scale “General Health Condition” (General Health — GH).

The value-motivational component of the internal health picture was analyzed according to
SF-36 scale “Vitality” (Vitality — VT), the definition of the behavioral component — according to
the scale SF-36: “Role Physical Functioning” (RP), “Role Emotional Functioning” (RE) and Social
Functioning (SF).

The survey was performed during the first week after admission to the Cardiology Center,
and the data was filled in by the patients independently in the presence of a doctor or a psychologist.

Interpretation of the results was performed in points, according to each method. Hospital
scale for the detection of anxiety and depression (HADS): 0—7 points — norm, 8—10 points — sub-
clinically expressed anxiety/depression (mild), 11 points and above — clinically expressed anxiety/
depression; the patient’s health questionnaire (PHQ-9): 0—4 — there is no depression, 5-9 — mild
“subclinical”, 10—14 — of submoderate severity, 15—19 — of moderate severity, 20—27 — severe depres-
sion; scales of reactive (situational) and personality anxiety of Spielberg-Hanin: up to 30 points —
low anxiety, from 31-45 points — average, more than 45 points — high level of anxiety. The encod-
ing of SF-36 responses was standardized within the range of 0-100, where 100 points represents
complete health. The Seattle Quality Questionnaire for Angina Pectoris Patients (Seattle Angi-
na Questionnaire — SAQ), depending on the answer to the question, was determined from 1 to
5 points, followed by recalculation.

All patients received standard therapy for patients with IHD in accordance with rec-
ommendations European Society of Cardiology (ESC), conservative treatment with antiplate-
let medicines (acetylsalicylic acid, thienopyridine derivatives), anticoagulants (unfractionated
heparin, low molecular weight heparins), anti-ischemic therapy (beta-blockers, nitrates), statins,
ACE inhibitors. The PCI was in coronary angiography and stenting of the infarct-dependent
coronary artery [14].

The obtained results were statistically processed by the methods of variation statistics
(arithmetic mean, standard error, mean square deviation, confidence interval). The probability of
differences between the compared groups was determined using the Student’s t-test. Statistical
testing of hypotheses to determine the differences between nonparametric features was performed
using y2-criterion and z-criterion. Correlation analysis was carried out based on determining the
parametric correlation coefficient. The reliability of the correlation connection was assessed ac-
cording to Student’s criterion. The results were statistically plausible with p <0.05. Maintaining the
databank of study, basic calculations of derivative indicators, frequency characteristics of signs,
construction of diagrams were performed by the software Microsoft Access, Microsoft Excel 2010
(license number 01631-551-3027986-27852)
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4. Results

Analyzing the indicators for assessment of the emotional component of the IPH, it was
found that in both groups of patients with ACS presenting without persistent ST-segment there were
high levels of anxiety and depression, according to the HADS scale. The same levels of depression
were determined according to the questionnaire of PHQ-9 in patients with conservative treatment
and in patients with PCL

In the analysis of indicators of reactive anxiety levels in patients with ACS presenting with-
out persistent ST-segment were observed high levels in the group who had conservative treatment
and who were performed PCI (Table 1).

Table 1
Indices of assessment of the emotional components of IPH in patients with ACS presenting without persistent
ST-segment, depending on the used methods

Questionnaires, points

Patients with ACS presenting without persistent ST-segment

Conservative treatment PCI
HADS
Level of anxiety 8.27+1.8 8.32+1.9
Level of depression 6.82+ 1.7 6.42+ 1.6
PHQ-9
Level of depression 6.16+2.3 5.9242.0

Questionnaire of Spielberg-Hanin

Reactive anxiety 45.9+41.20 46.8+1.19

Personal anxiety 47.6%1.19 46.7+1.18
SF-36

Social functioning 45.9+2.9 53.942.5%

Role Emotional 42.54+5.0 45.7+4.8

Mental health 45.1£1.8 48.1+1.9

Note: Reliability of difference of indicators: *— <0.05

The reactive anxiety depended on the subjective perception of the treatment results, there-
fore, in the group with the use of PCI there are lower levels of anxiety than in the group of con-
servative treatment, due to the fact that life threatening and the necessity for PCI increase reactive
anxiety. The level of personal anxiety was high in patients with ACS presenting without persistent
ST-segment in the group of conservative treatment and in patients who had PCIL.

According to the scale “Social Functioning” (SF), the following changes were observed.
Patients who had conservative treatment, noted that the disease limits social activity, patients who
had PCI also experienced limitations in social functioning; however, they were more positive at
restoration of social activity, respectively (45.9£2.9) and (53.942.5) points (p<0.05).

The “Scale of Role Emotional” (RE) assesses the extent to which an emotional state inter-
feres with the performance of day-to-day activities. Low rates according to this scale are noted in
both observation groups, which is associated with diminished opportunities in daily activities and
anegative impact on the emotional state. Patients who have received conservative treatment tactics,
noted that they needed to cope with the disease, and patients who were performed PCI are more
optimistic, faster changes give hope for overcoming of the disease and its consequences.

Assessing the presence of anxiety and mood on both according to the HADS scale and to
the “Mental Health Scale” (MH), somewhat higher rates were observed in a group of patients who
were performed PCI.
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The evaluation of the sensitive component of PCI in patients with ACS presenting without
persistent ST-segment, according to the SAQ questionnaire, showed that the limitation of physical
activity in both groups was respectively in patients with conservative treatment and in patients who
had PCI (p<0.05).

The indicators according to the scale “Angina Stability” and “Angina Frequency” were low.

By analyzing quality of life indicators, a difference between the indices, depending on the
chosen treatment tactics, was found (Table 2). The higher indices according to the “Physical Func-
tioning” (PF) scale were in patients with PCI, along with low rates in the group of patients with
conservative treatment tactics due to the age of the patient, the severity of the disease, stay in the
department of anesthesiology and intensive care with the chambers of intensive care, minor sen-
sations of improvement of the clinical condition, the necessity for long-term treatment (p<0.05).

Table 2
Indices of evaluation of the sensitive component of IPH in patients with ACS presenting without persistent
ST-segment, depending on the applied method of treatment

Patients with ACS presenting without persistent ST-segment

Questionnaires, points

Conservative treatment PCI
SAQ
Physical Limitation 50.1£2.8 57.9+£2.6*
Angina Stability 48.0+4.0 54.2+4.2
Angina Frequency 42.0+3.1 48.0£3.5
SF-36
Physical functioning 44.0+£3.0 52.4+2 8%
Bodily Pain 45.5+2.0 50.1£1.9*
Social functioning 45.9+2.9 53.942.5%

Note: Reliability of difference of indicators: * — <0.05

Patients with ACS presenting without persistent ST-segment with conservative treatment
according to their subjective score according to the scale of “Bodily Pain” (BP), a significant effect
of the disease on the daily activities and limitation of the activity of patients were revealed. The
patients who had PCI were more positive about their condition and pain sensations, because the
intervention had a rapid effect and reduced the character of pain sensations (p<0.05).

Analyzing the cognitive components of IPH in patients with ACS presenting without per-
sistent ST-segment (Table 3), it was found that most patients are satisfied with the treatment.

Table 3
Indices of the assessment of the cognitive component of IPH in patients with ACS presenting without
persistent ST-segment, depending on the applied methods

Patients with ACS presenting without persistent ST-segment

Questionnaires, points

Conservative treatment PCI
SAQ
Treatment Satisfaction 61.4+2.0 62.0+2.2
Disease Perception 47.842.7 48.0+2.5
SF-36
General health 38.9+2.1 45.3+2.0*

Note: Reliability of difference of indicators: * — <0.05
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According to the scale of the attitude to the disease, the low rates were both in the group of
patients with conservative treatment and in the group with PCI, patients need additional knowl-
edge about the disease, which will contribute to a more informed patient’s attitude to his condition,
optimization of IPH and active participation of the patient in the process of rehabilitation and
restoration.

According to the “General Health Condition” (GH) scale, assessing from the perspective of
future treatment, it has been stated that patients who were performed conservative treatment, show
distrust of recovery, do not mark the dynamics of changes between the state of the attack and the
current state, with some distrust of the treatment. Higher indices according to the scale (GH) were
in patients with performed PCI and associated with greater faith in recovery, a sense of progress in
treatment and a higher degree of adherence to treatment (p<0.05).

Assessment of the value-motivational and behavioral components of IPH in patients with
ACS presenting without persistent ST-segment showed their decrease. The low indicators accord-
ing to the scale “Vitality” (VT) were found both in the group of conservative treatment (49.8+2.6)
points and in the group with PCI (51.4+2.4) points. All the worries about the disease, the assistance
provided, the feeling of fear experienced, and the reduction of physical strength have led to changes
in both physical and emotional levels and a decrease in vital activity. According to these indicators
one can state the fear of the patient for the future, the necessity for long-term rehabilitation and
change in the way of life (Table 4).

Table 4
Indices of the assessment of the value-motivational and behavioral components of IPH in patients with ACS
presenting without persistent ST-segment, depending on the used method of treatment

Patients with ACS presenting without persistent ST-segment

Questionnaires, points
Conservative treatment PCI

SF-36

Value-motivational component

Vitality 49.84+2.6 51.4+2.4

Behavioral component

Role Physical Functioning 39.3+3.2 48.4+3.0%*
Role Emotional 42.545.0 45.7+4.8
Social functioning 45.9+2.9 53.9+2.5%

Note: Reliability of difference of indicators: * — <0.05

The decrease of the indicators according to the scale “Role Physical Functioning” in patients
with ACS presenting without persistent ST-segment with conservative treatment (39.3+3.2) points,
suggest that patients in this group are more limited in their daily activities (p<0.05).

The score according to the scale “Role Emotional” in patients with ACS presenting with-
out persistent ST-segment with conservative treatment was (42.5+5.0) points, in the group of pa-
tients with ACS presenting without persistent ST-segment, who were performed PCI, respectively
(45.7+4.8) points and are those indicating the absence of desire and motivation to perform work in
patients of both groups.

Also, changes were observed in both groups according to the scale of “Social function-
ing”, which indicates a reduced value-motivational and behavioral attitude of patients. Under such
changes, patients are reluctant to participate in all components of rehabilitation treatment.

The levels of formation of each component of the internal picture of health IPH in patients
with ACS presenting without persistent ST-segment, depending on the used method, are given in
Table 5, 6.
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Table 5
Levels of formation of the IPH components in patients with ACS presenting without persistent ST-segment,
who were provided conservative treatment tactics (n-60)

Component of IPH
Level of
components’ Emotional Sensitive Cognitive Value-motivational Behavioral
development
n % n Y% n % n % n %
Low 23 383 21 35.0 18 30.0 29 48.3 30 50.0
Middle 28 46.7 31 51.7 32 533 24 40.0 22 36.7
High 9 15.0 8 14.3 10 16.7 7 11.7 8 14.3

Note: the absolute number of patients is indicated; the percentage to the absolute number of patients is given

In patients with ACS presenting without persistent ST-segment with conservative treatment
tactics, low and average levels of formation of all components of IPH were revealed; in half of
patients, the value-motivational and behavioral components are of low levels of formation, respec-
tively, 48.3 % and 50.0 %. The same peculiarities are observed in the group of patients with ACS
presenting without persistent ST-segment, who were performed PCI (Table 6).

Table 6
Levels of formation of the IPH components in patients with ACS presenting without persistent ST-segment
who were performed PCI (n-75)

Component of IPH
Level of
components’ Emotional Sensitive Cognitive Value-motivational Behavioral
development
n % n % n % n % n %
Low 25 333 19 253 20 26.7 33 44.0 34 453
Middle 36 48.0 41 54.7 39 52.0 32 42.7 30 40.0
High 14 18.7 15 20.0 16 213 10 133 11 14.67

Note: the absolute number of patients is indicated; the percentage to the absolute number of patients is given

5. Discussion

Acute coronary syndrome remains an urgent problem of the present, and the choice of the
correct tactics for the management of such patients can have a significant effect on the reduction
of mortality [15].

ACS presenting without persistent ST-segment in the long dates (after 6 months) has mor-
tality indices similar to ACS with ST-segment elevation, which causes not only attention to these
patients in the acute phase, but — in the long-term period of observation and rehabilitation [16].

Patients with ACS had high levels of anxiety somewhat higher level of anxiety was observed
in patients with PCI (8.32+1.9) points, and in patients with conservative treatment (8.27+1.8) points.
The level of depression was observed somewhat higher in patients with ACS presenting without
persistent ST-segment with conservative tactics (6.82+1.7) points in the conservative treatment and
(6.42+1.6) points in patients with PCI, respectively.

In the analysis of indicators of anxiety levels, according to the questionnaire of Spiel-
berg-Hanin, the levels of reactive anxiety in patients with ACS presenting without persistent
ST-segment who had conservative treatment, high levels (45.9+1.20) of points were observed, in
the group of patients with ACS presenting without persistent ST-segment, who were performed PCI
(46.8+1.19) points. The level of personal anxiety was high in patients with ACS presenting without
persistent ST-segment in the group with conservative treatment (47.6+1.19) points and in patients
who had PCI (46.7+1.18) points.
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The indicators or the quality of life according to the SAQ questionnaire, showed that the
limitation of physical activity in both groups was (50.1+2.8) points in patients with conservative
treatment and (57.9£2.6) points, in patients who had PCI respectively (p<0.05). According to the
SF-36, indicators quality of life were similar, the “Physical Functioning” scale showed higher indi-
ces in patients with PCI (52.4+2.8), alongside with low rates in the group of patients with conserva-
tive treatment tactics - (44.0£3.0) points.

These changes need a complex approach with the use of clinical and psychological evalua-
tion, especially on the stage of rehabilitation of the patients with ACS.

Correction of psychological disorders is an integral part of rehabilitative measures [17].
Under the influence of a combination of factors in patients, an internal picture of health is formed
which is an important component in adapting to new conditions of existence, in particular, after
suffered acute coronary syndrome during the phase of rehabilitation [18].

Internal picture of health — is a subjective reflection of the person’s state of health, its com-
ponents are distinguished (sensitive, emotional, cognitive, value-motivational, and behavioral), and
the influence on them allows optimization of the IPH and building of individual work with the
patient, tracing the dynamics and the effectiveness of changes [19].

Along with the evaluation of clinical, objective and psychometric data, it is necessary to find
new methods for assessment and influence on the components of the internal health picture and the
development of methods for the improvement of the restorative period after acute coronary syndrome.

The impact on the components contributes to the search for human efforts and specific actions,
driven by the knowledge and decision-making system and aimed at the achievement of the health reha-
bilitation goals. The behavioral level of the internal picture of health is associated with the actualization
of human activities for the preservation of health, it is the highest level of attitude to health, therefore,
it requires vigorous activity of the person, aimed at preservation and maintaining his/her health [20].

The revealed changes in the internal picture of health in patients with ACS without elevation
of ST segment need to expand the knowledge of the patient about the disease and the importance of
rehabilitative measures. The necessity for compliance and implementation of these measures will
enhance the level of motivation and positively influence the behavior of patients. It is because of the
sensory, emotional, and cognitive components of IPH, a positive behavioral effect can be obtained
from the treatment and the effectiveness of rehabilitation of patients after ACS can be improved.

Such changes in the internal picture of health in patients with ACS presenting without per-
sistent ST-segment need to increase the knowledge of the patient about the disease and the impor-
tance of rehabilitation measures. The necessity for compliance and implementation will contribute to
raising the level of motivation and positively affect the behavior of patients. It is because through the
sensory, emotional, and cognitive components of IPH, a positive behavioral effect can be obtained
from the treatment and the effectiveness of rehabilitation of patients after ACS can be improved.

It is promising to the development of programs for medical-psychological rehabilitation,
taking into account the forms of occurrence of coronary artery disease and applied methods of
diagnosis and treatment, in particular in patients with conservative treatment, thrombolytic therapy
or invasive tactics.

6. Conclusion

1. The course of IHD in patients with ACS presenting without persistent ST-segment, both in
the conservative treatment, and in the course of PCI in the stages of rehabilitation, is accompanied
by significant changes in IPH, which determine the effectiveness of restorative treatment of patients.

2. The most significant changes in patients with ACS presenting without persistent ST-seg-
ment are according to the value-motivational and behavioral components of the internal picture of
health, which depend on the applied method of treatment.

3. In order to increase the effectiveness of rehabilitation after ACS, it is advisable to use
programs aimed at optimization of the IPH.

4. Implementation and evaluation of the effectiveness of the programs for the optimization
of IPH will significantly affect the development of positive changes both in the early post-infarction
period, and will help to improve the long-term results of rehabilitation of patients with ACS.
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