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5. Introduction

5.1 Background of study

Despite public concern over the risks of developing cancer, it has been noted in most countries
that the public has more to fear from cardiovascular disease (CVD), as cardiovascular-
associated death is currently the top global cause of death. Notably, ischemic heart disease is
the biggest killer worldwide, contributing to 16% of the world’s total deaths. In 2000, a large
increase in deaths due to this disease was noticed, with 2 million to 8.9 million deaths due to

this disease occurring in 2019 https://www.who.int/news-room/fact-sheets/detail/the-top-10-

causes-of-death. Following this, stroke and chronic obstructive pulmonary disease are the

second and third leading causes of death, being responsible for approximately 11% and 6% of
total deaths, respectively. CVD leads to substantial patient morbidity and, through the
management of stroke and heart failure, results in the highest healthcare utilization costs for
any disease in many countries.

Cardiovascular diseases (CVDs) are a group of disorders of the heart and blood vessels.
Ischemia is a result of poor blood and oxygen supply to an organ (e.g., the heart). The process
involves an inadequate blood supply (circulation) to a local area due to a blockage that prevents
blood from flowing to the heart or brain. One type of ischemic heart disease is coronary heart
disease (CHD) or coronary artery disease, in which a heart problem is caused by the narrowing
of coronary arteries that supply blood to the heart muscle, usually due to the build-up of plaque
known as atherosclerosis. The blockage of blood flow to the heart muscle may lead to the death
of heart muscle cells, which is known as myocardial infarction (MI). Importantly, people who
are at the early stage of coronary artery disease often do not experience any symptoms.
However, as atherosclerosis progresses, the demand for oxygen by cardiomyocytes may come

to exceed the amount of oxygen carried by the blood through the narrowed vessels, producing
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myocardial ischemia. This may happen while performing a strenuous physical activity or
undergoing emotional stress. Ischemia, if left untreated, may result in heart failure and death.
In Poland, a significant increase in average life expectancy has been reported for both women
(from 77.5 years of age to 81.1 years of age) and men (from 66.8 years of age to 73.1 years of
age). Despite these gains, Poland still has lower than average values for this measure among
EU countries (with life expectancy being 3.2 years lower for men)®. It has been noted that the
major causes of death in Poland are cardiovascular disease, with 46% of cause-specific deaths
occurring due to CVD and 24.5% cause-specific deaths occurring due to cancer in 2010 2.
Specifically, cardiovascular disease is the most common cause of death for men over 45 and
women over 70. Gender remains an independent predictor of cardiovascular mortality, with
women tending to die from cardiovascular disease more often than men due to their older age
structure 3. It seems that cardiovascular disease would also pose a great threat to the lives of
men if the differences in age structures between both sexes were eliminated. In accordance with
this, available data show that the male and female mortality rates in Poland are 109% and 87%
higher compared with the mean mortality rates in other countries of the European Union 3.
These percentages can be linked to the shorter average life expectancy by about 3-7 years in
Poland compared with that in 15 other European Union countries . Hence, it is worth studying
the factors accelerating the progression of cardiovascular disease in this population. Following
that, it is important to explore the novel therapeutic approaches as well as preventive strategies
used to combat the detrimental effects of CVD.

Cardiovascular disease represents a collection of disorders which are associated with complex
interactions between multiple risk factors. A cluster of risk factors, or comorbidities, that
accelerates the risk of developing CVD has been known for many years. These risk factors can
be divided into two broad categories: non-modifiable and modifiable risk factors. Non-

modifiable risk factors comprise age, gender, ethnicity, and family history of CVD. On the other



hand, modifiable risk factors comprise high blood pressure, hyperlipidemia, diabetes, obesity,
cigarette smoking, poor diet, and low level of physical activity. In addition, there are a few risk
factors that can accelerate the pathological process, such as familial risk (premature CVD in
men before 55 years old and women before 65 years old) and diabetes.

On the other hand, recommendations for the management of patients with chronic coronary
syndrome emphasize three broad therapeutic strategies. In the most fundamental, patients are
encouraged to change unhealthy lifestyle factors or modify their CVD risk factors, such as
quitting or reducing smoking, attaining an optimal body weight, consuming a healthy diet, and
exercising regularly*. Second, medical regimes including several secondary prevention
therapies are frequently administrated to patients, frequently including hypertensive or
hyperlipidemia-related drugs. These prescribed medications include antiplatelet agents (or oral
anticoagulant)s, 3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors (statins),
angiotensin-converting enzyme (ACE) inhibitors, and beta-blockers to reduce risk factors °.
Finally, patients can benefit from an arterial revascularization procedure to mitigate their
symptoms, improve their prognosis, or both ®7. In secondary prevention approaches, effort is
taken to address risk factors, and a large body of evidence supports the use of each of these
therapies for the prevention of recurrent cardiovascular events. The concept of cardiovascular
risk factors was first introduced in the Framingham Heart Study, which developed different risk
algorithms to support preventive measures in patients. Notably, cardiovascular disease
prevention is strongly associated with the concept of risk factors which, when treated or
controlled, may attenuate morbidity and mortality.

To achieve better risk factor control, cooperation between healthcare forces and the general
population is pivotal to fight against the adverse outcomes of cardiovascular diseases. From a
healthcare perspective, promoting behavioral change may attenuate the prevalence of

modifiable cardiovascular risk factors. It was demonstrated in the INTERHEART study that
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lifestyle changes such as smoking cessation, daily fruit and vegetable consumption, and regular
physical activity significantly reduced the risk of myocardial infarction by more than 80% 8. In
a concordant study, experts from the World Health Organization reported ° that eight important
modifiable risk factors—namely, excessive alcohol consumption, smoking, hypertension,
obesity, hypercholesterolemia, diabetes mellitus (DM), low fruit and vegetable intake, and low
physical activity—cause 61% of cardiovascular deaths and more than three-quarters of cases of
coronary heart disease (CHD). Understanding the effects of risk factors is vital to designing and
targeting actionable prevention efforts. In general, it is not feasible to measure the effects of
risk factors, as some prove to be more amenable to interventions than others. Only some patients
can achieve a BMI in their ideal range, suggesting that one intervention model does not fit
everyone; thus, finding models applicable to everyone is a daunting task for today’s society.
This is because assessing and interpreting the effect of risk factors on health outcomes is
challenging due to the inherent factors of finding and interpreting evidence regarding risks and
their causal associations with disease at the population level. Following that, to avoid any
discrepancies, the ESC prevention guidelines recommend that a formal risk assessment be
carried out before suggestions or advice are given regarding any specific lifestyle interventions.
The tools that are used to assess CVD risk at the baseline level include the Systemic Coronary
Risk Estimation-2 (SCOREZ2) for individuals without prior ASCVD and SMART/SMART-

REACH (https://u-perevent.com) for patients with known ASCVD *°. The results of baseline

risk assessment serve as an indicator for the intensity of lifestyle modification a patient requires.
One with a higher baseline cardiovascular risk levels requires more profound lifestyle
modifications in order to reduce their absolute cardiovascular risk. While the guidelines do not
provide any specific or universally applicable threshold for the ASCVD risk reduction “dosage”
of lifestyle interventions needed, the intensity of lifestyle interventions should generally

increase as ASCVD risk increases 1.
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A recent report from the WHO/Europe HEN analyzed several high-quality randomized
controlled trials and found that population-level screening for CVD risk factors has no effect
on lowering CVD morbidity and mortality at the population level

https://www.who.int/europe/news/item/18-01-2021-new-who-report-population-based-

screening-for-cardiovascular-disease-risk-factors-does-not-reduce-cvd-mortality. This

indicates that a more actionable approach is required to reduce acute cardiovascular mortality.
Population-wide public health studies are urgently needed in order to identify the differences
in the risk of cardiovascular disease through a comparative risk assessment framework similar
to that of the Global Health risk report °. Although cardiovascular risk events are less common
in people at low risk, no level of risk can be considered “safe”. Population-wide public health
improvement efforts are needed to control CVD events in people with low, moderate, and other
levels of risk. In addition, public health approaches can effectively reduce the development of
recurrent events as well as decrease the likelihood of future CVD epidemics. Overall,
preventing cardiovascular disease depends to a large extent on treating or controlling the latter
type of risk factors in order reduce the likelihood and improve the outcome of the disease.
Preventive strategies are crucial in order to reduce patients’ overall CVD risk. Systematic access
to secondary prevention control programs for chronic coronary syndrome such as cardiac
rehabilitation or other novel programs could benefit individuals who have suffered from
multiple recurrent acute events and hence prevent unnecessary premature death. In this study,
we explore how these interventions and strategies work in Poland through the POLASPIRE
database, a Polish subset of EUROASPIRE (European Action on Secondary and Primary
Prevention by Intervention to Reduce Events).

Cardiac rehabilitation (CR) is an integral element of secondary prevention, helping to improve
risk control as well as reducing the hospital readmission rate and increasing survival in coronary

heart disease (CHD) patients. In 1993, the World Health Organization * described cardiac
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rehabilitation as: “The sum of activities required to influence favorably the underlying cause of
the disease, as well as to provide the best possible physical, mental and social conditions, so
that the patients may, by their own efforts, preserve or presume when lost as normal a place as
possible in the community. The process includes the facilitation and delivery of prevention
strategies”. Later it was added that “rehabilitation cannot be regarded as an isolated form or
stage of therapy but must be integrated within secondary prevention services of which it forms
only one facet” 2. At the beginning, this program was only recommended to those after acute
myocardial infarction or cardiac surgery which focused precisely on supervised exercise
programs. Subsequently, a recently revised practice guideline insisted on the creation of a
“comprehensive rehabilitation” program covering multiple aspects including psychological
counselling, smoking cessation, dietary intake, weight management, physical activity, and
interventions aimed at clinical profile (blood pressure, lipids, and glucose management) in order
to allow every CVD patient to keep their cardiovascular risk at an optimized level. In line with
that, international guidelines strongly (Class I) recommended that cardiac rehabilitation should
be offered to all patients following a planned revascularization procedure, acute coronary
syndrome, chronic stable angina, or heart failure **°. Following that, some strong evidence
demonstrated that CR participation results in approximately 25% lower mortality and morbidity
17-19: however, it remains underused worldwide, including in Europe and the USA. Thus far,
there has been no multicenter study focused on the efficacy of cardiac rehabilitation programs
in Poland. It is unknown whether the use of CR in Poland will have a similar effect as in other
European and countries and the United States. The goal of our work is to bring together national
CVD associations in this country to standardize the efforts of promoting cardiovascular
prevention and rehabilitation in all centers/hospitals. With that, we endeavor to examine in more

detail two important preventive strategies: how cardiac rehabilitation programs and physician—
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patient communication, from the patient’s perspective, affect lifestyle and risk factor

management in chronic coronary syndrome patients.

5.2 Problem statement

CVD leads to substantial morbidity and, through the management of stroke and heart
failure, results in the highest healthcare utilization costs for any disease in many countries. It is
estimated that nearly 50% of the Polish population will die of coronary heart disease (CHD) 2.
Specifically, cardiovascular disease is the most common cause of death for men over 45 and
women over 70 years of age 2°. Recently, a series of epidemiological reports on the secondary
preventive management of cardiovascular disease have been released 2*; however, their results
are not particularly compelling, as the large majority of coronary patients have unhealthy
lifestyles in terms of smoking, diet, and sedentary behavior, which negatively impacts the major
cardiovascular risk factors. It was also demonstrated in these reports that the majority of patients
did not achieve their blood pressure, low-density lipoprotein cholesterol, and glucose targets.
Hence, there is a need for improvement in strategies concerning cardiovascular preventive
approaches, requiring modern preventive cardiology programs delivered by interdisciplinary
teams of healthcare professionals addressing all aspects of lifestyle and risk factor management
in order to combat the risk of recurrent cardiovascular events. Recently, a managed care
program in acute myocardial infarction survivors was carried out between October 1, 2017, and
December 31, 2018 22, A one year follow-up of these patients reported that participation in this
program may improve prognosis, as it can facilitate access to cardiac rehabilitation and provide
a higher standard of outpatient cardiac care. Current managed care program analyses do not
carefully consider patients’ lifestyles, physical activity backgrounds, quality of life, and
prescription rates for cardio-protective drugs. To the best of our knowledge, a multicenter
approach aiming to access the effectiveness of cardiac rehabilitation would be very helpful in

allowing us to capture the frequency of referrals to cardiac rehabilitation in Poland.
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5.3 Justification of the study

Although cardio-protective medications are frequently administrated to treat patients with
chronic coronary syndrome, the risk factor control of CVD has been stated to be poor and the
majority of patients find it difficult to adhere to recommended lifestyle changes, thus failing to
achieve secondary prevention goals in terms of smoking, healthy eating, weight management,
and sedentary lifestyle 22 To the best of our knowledge, there are no recently published
multicenter observational studies that assess the efficacy of cardiac rehabilitation or patient—
doctor communication in the secondary prevention of cardiovascular disease in patients from
Poland. We specifically focused on the effects of cardiac rehabilitation and patient—doctor
communication on secondary prevention goals. Only a few studies concerning this topic have
been conducted, often with a single center??. Therefore, this study provides information on
intervention strategies and associated secondary prevention goal achievements in chronic
coronary syndrome patients. The results from our research using POLASPIRE cross-sectional
surveys have proven most helpful for counselling chronic coronary syndrome patients during
the process of decision-making regarding suitable intervention strategies and allow patients to

make informed choices.

6. Discussion of the articles included in dissertation

6.1 Aims

The aim of this study was to assess the secondary preventive strategies used in chronic coronary
syndrome patients. Our specific objectives were:

To study the impact of cardiac rehabilitation on risk factor management in a real-life multicenter
registry of patients with ischemic heart disease.

To address potential characteristics associated with a patient’s recollection of physician

information and lifestyle changes in chronic coronary syndrome patients.
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6.2 Materials and methods

6.2.1 Description of study cohort

Polish Action on Secondary and Primary Prevention by Intervention to Reduce Events
(POLASPIRE)

This observational study was carried out in a group of 1236 patients included in the multicenter,
cross-sectional POLASPIRE study (Polish Action on Secondary and Primary Prevention by
Intervention to Reduce Events). Additionally, it was an extension of the larger EUROASPIRE
V study (European Action on Secondary and Primary Prevention by Intervention to Reduce
Events), coordinated by the European Society of Cardiology. Patient recruitment was conducted
between 2016 and 2017 from four geographical areas (Krakow, Katowice, Warszawa,
Bialystok), including 14 departments of cardiology and both teaching and non-teaching
hospitals. The recruitment process included patients aged between 18 and 80 years who had
been hospitalized in the last 6-24 months due to one of the following qualifying incidents: acute
coronary syndrome (ACS), regardless of its treatment (i.e., ST-segment elevation myocardial
infarction (STEMI), non-ST segment elevation (NSTEMI)), unstable coronary artery disease
(UA), having had elective coronary angioplasty (PCI), or having had elective coronary artery
bypass surgery (CABG).

This study involved a two-stage patient selection process. Both stages were performed by
centrally trained research personnel. The first part of the study consisted of screening patients’
medical histories, which were collected at the time of hospitalization for qualifying incidents.
The purpose of the approach was to gather information on the risk factors identified before
hospitalization. Data on anthropometric measurements (body weight, height, waist
circumstance), blood pressure values, the results of biochemical tests (glucose, HBALc,
creatinine, and plasma lipids), as well as the procedures performed during the patient’s

hospitalization were obtained. In addition, patients’ medication histories and the
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pharmacological treatment recommended by their physician on the day of discharge were
recorded. Patients eligible for the study were subsequently invited to visit the coordinating
center in their region. Patients who agreed to participate in study were interviewed using
detailed EUROASPIRE V questionnaires, which consisted of questions on demographic
factors, CVD risk factors, education, socioeconomic status, smoking, physical activity, diet,
participation in cardiac rehabilitation programs, diabetes training, alcohol consumption,
medications, and quality of life after the event. Anthropometric measurements such as waist
circumstance, body weight, and height were taken, and blood pressure (average of two
measurements) and heart rate were assessed. Laboratory tests were performed, including lipid

profile, glucose, creatinine (GFR was calculated using the MDRD formula), and HbAlc tests.

6.2.2 Study variables

We obtained patients’ self-reported information on their sociodemographic, medical history,
medication intake, lifestyle behavior (dietary pattern, exercise, and smoking status), and quality
of life management (Hospital Anxiety and Depression Scale (HADS), Heart-Related Quality of
Life (HRQoL), and Euro Quality of life (EQ-5D)) during an interview. Patient body mass index
(BMI) was calculated using their height and weight measured in a straight standing position
without shoes and heavy items. Obesity was defined as a body mass index (BMI) > 30kg/m?.
Low educational attainment was defined as the completion of education at only primary school
level or below. Persistent smoker was defined as the patient smoking at the time of the interview
or exhaled carbon monoxide exceeding 10 ppm among those reported to be a smoker in the
month prior to the index event. Blood pressure was measured twice from the right arm in a
sitting position in five-minute intervals, and the mean was used for the analyses. Increased
blood pressure was defined as a blood pressure >140/90mm Hg. Lipid profile (high-density
lipoprotein (HDL) cholesterol, low-density lipoprotein (LDL) cholesterol, triglycerides) and

glycated hemoglobin (HbAlc) were measured in fasting venous blood samples taken at the time
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of the interview in each of the regional centers. Elevated LDL-c concentration was defined as
> 1.8mmol/l and controlled blood glucose level (HbAlc) was accepted as per relevant
guidelines as being lower than 7%. For quality of life information, depression and anxiety
acquired from HADS scores lower than 8 points were considered normal. The Heart-Related
Quality of Life (HRQoL) questionnaire, which consists of two domains, physical (ten items)
and emotional (four items), was used. The Euro Quality of life (EQ-5D), a 5-dimension code
describing the patient’s health state, was converted into a single visual index ranging from “0”
to “1” perfect health. A previous study performed in Germany was used as a reference for the

purpose of standardization.

6.2.3 Study design

The study design used was that of a cross-sectional study

6.2.4 Ethical consideration
Four regional coordinators were responsible for obtaining approval from local bioethics

committees. All participants provided written informed consent.

6.2.5 Statistical analysis performed in study

All analyses in both studies were performed using IBM SPSS statistics software version 22
(IBM, Armonk, New York, USA). As a first step, the distribution of study variables was
checked using the Shapiro-Wilk test (p>0.05) for normality. Categorical variables were
presented in proportions and compared with the Chi square test. Continuous variables were
presented in both mean and median values and compared with the Mann—Whitney U test for
data without a normal distribution. Student’s t test was used for continuous variables with a
normal distribution. In both studies, we employed a regression model—namely, a logistic
regression model and linear regression model—to report demographic, clinical, therapeutics,

and risk factors associated with study exposure.
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In the study, we assessed the effects of cardiac rehabilitation on risk factor management
and quality of life on patients with ischemic heart disease. The distribution of covariates
varied between groups referred vs. not referred and groups who participated vs. did not
participate in CR, which could be due to the distribution not being sensitive to the sample size,
leading to an imbalance overall. In a clinical setting, the probability of one being referred to or
participating in CR depends strongly on the decisions of both the physicians and patients. To
achieve a proper covariate balance of patient characteristics between groups, we performed 1:1
propensity score matching (PSM) using the nearest neighbor method with a match tolerance of
0.01. Propensity score (PS) matching was used to account for bias that resulted from the
imbalanced distribution of covariates between groups who were referred to/participated in CR
and who were not referred to/did not participate in CR. The factors that were most likely to
influence these decisions and be associated with outcomes were used to calculate the propensity
score. We performed backward logistics regression and analyzed the groups who were not
referred/did not participate vs. who were referred/participated and who were
referred/participated vs. who were referred/did not participate. The variables which were
statistically significant (p<0.25), such as education status (low level/high level) (p=0.1), obesity
(yes/no) (p=0.01), and center code (teaching hospital/non-teaching hospital) (p=0.16), as well
as other variables that were clinically relevant (gender (female/male), BMI (continues data),
and smoking (non-smoker/former smoker/current smoker)), were included in a logistics
regression model to obtain a propensity score for matching. As almost 90% of patients reported
hypertension and hyperlipidemia, these variables were not used for matching, with the
assumption that they were well distributed across the two groups. The similar propensity score
obtained in the two groups assures us that the distribution of the covariates was balanced
between the groups; thus, it was possible to select controls from whom the PS were similar to

the treated PS, meaning that PS-matched groups could be created. Furthermore, the multiple
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imputation method was used to treat missing values (ranging between 5 and 20 percent). All
baseline demographic variables, CVD risk factors, and treatment variables mentioned were
included in the imputation model, and ten imputation sets were created. We constructed a
parsimonious logistics regression model using the mentioned potential variables to predict the
likelihood of CR participation in the propensity score as a covariate. Subsequently, the
propensity score derived from each imputation dataset/complete data was obtained, and the
averaged (pooled) propensity score was used as a covariate to match the controls as well as
estimate the treatment effect 24, Of the initial 1012 patients, we obtained a PSM-matched group
of 548 patients, with 274 in the No CR group and 274 in the CR group included in the final
analysis. Patients’ characteristics were compared between the groups using the chi square test
after PSM. The lack of significant differences between the groups suggests that indeed the
potential biases were reduced; thus, the internal validity of the study was demonstrated. The
extensive generalized linear model (GLE) was used instead of the simple linear regression
model to properly account for correlated data due to repeated measurements (pre and post) of
the same study subjects. The model included the main effects (attending/not-attending CR and
measurement time) as well as interaction term between the main effects to describe the
differences between CR groups in the change in their outcome variable over the observation
period. Two-tailed p values of less than 0.050 and 95 percent confidence interval for ORs that
did not include 1 were considered statistically significant.

In a study that assessed the recollection of physician information about risk factors and
lifestyle changes in chronic coronary syndrome patients, data on demographics, clinical
characteristics, and medication administration were compared between good recollection risk
factor information and poor recollection risk factor information using the chi square test for
categorical variables and the Mann—Whitney U test for continuous variables. We selected the

significant variables and variables with a p-value of <0.25 from the univariable analyses and
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included them in a backward multivariable logistic regression model to identify factors
associated with a good recollection of physician risk factor information. The differences
between the risk factor parameters at the baseline and in the interview for the recollection of a
physician’s risk factor information status were assessed using a linear regression model. A p-
value of less than 0.05 and a 95% CI for an odds ratio that did not include 1 were considered

statistically significant.

6.3 Results of effects of cardiac rehabilitation on risk factor management and quality of
life in patients with ischemic heart disease: a multicenter cross-sectional study

In this study, we included 1012 patients who were interviewed 6 to 18 months after being
discharged from hospital due to their index event and who reported complete information on
their participation in CR. The majority of the patients were older, with a median age at the time
of hospitalization of 65 years old. Most of the patients were admitted to or received treatment
in teaching hospitals (83%). Forty percent of the population were treated with an elective
invasive procedure such as percutaneous coronary intervention (PCI). Following that, fewer
than sixty percent of the patients presented with other index events: non-ST-segment elevation
myocardial infarction (NSTEMI) was seen in 217 patients (21.4%), unstable angina was
observed in 215 (21.2%), and ST-segment elevation myocardial infraction (STEMI) occurred
in 160 (15.8%). In this cohort, less than forty percent of the patients were referred to a cardiac
rehabilitation program. Of these, 76.1% had completed all the recommended sessions. The main
factors associated with a physician’s referral to a CR program were younger age (median (IQR)
age 62 (57-68) years) and being employed (P<0.001). Significant different was observed in CR,
rates of referral, and rates of participation between regions. We found that patient clinical
presentation played an important role in CR referral. Those with STEMI (P<0.001), who had
undergone a CABG (P<0.001), or who had hypertension, as well as those on angiotensin-

converting enzyme (ACE) inhibitors (P<0.001), diuretics (P<0.001), and anticoagulants
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(P<0.001) at the time of hospital discharge, were more likely to be referred to a CR program.
In addition, modifiable CVD risk factors influenced the referral rates for CR. More than thirty
five percent of those who were smokers at the time of an index event (35.1%) were referred for
CR (P<0.001). Of 360 patients who were referred to a CR program, only one-third (76.1%)
participated in the program. Obese patients were twice as likely to participate in CR (OR, 2.32;
95% ClI, 1.07-5.0) as non-obese patients. The analysis of secondary prevention risk factor goal
achievements in the PSM-matched group revealed that patients who participated in CR were 2-
fold more likely to stop smoking (OR, 2.05; 95% CI, 1.33-4.14) and to be able to keep their
glucose level under control (OR, 1.70; 95% CI, 1.02-2.83) than those who did not participate
in CR. In terms of quality of life, a small gain was observed in the physical domain of the Heart-
Related Quality of Life (HQRL) score in patients who participated in CR (B coefficient = 0.12;
95% ClI, 0.00-0.24). Subsequently, the effect of CR was assessed by analyzing the changes in
clinical parameters (lipid , blood pressure, and body weight profile) before and after the CR
referral/participation in a generalized linear model. The results remained unchanged and no
significant changes were observed. To validate our method, we additionally performed a
sensitivity analysis to examine the effects of PSM compared to conventional methods, showing
that both produced similar results.

6.4 Results of recollection of physician information about risk factor and lifestyle changes
in chronic coronary syndrome patients

In this study, we included 946 patients with chronic coronary syndrome who had completed the
risk factor questionnaire during a face-to-face interview. In general, the frequency of
recollection of a physician’s risk factor information was nearly fifty percent or more for all risk
factors included in the study: high blood pressure (80.1%), high blood cholesterol (73.0%),
increased weight (47.9%), diet (48.2%), and having received advice from a professional group

(81.4%). More than seventy percent of the coronary heart disease patients had risk factors, such
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as hypertension and hyperlipidemia, at the time of the index event. Most of the patients in the
study were elderly (median age 65 IQR of 60 to 71), male (71%), had undergone PCI (37.5%),
were examined in a teaching hospital (82.2%), and had obtained middle-level education
(67.6%). Half of the patient population consisted of those with a good recollection of risk factor
information (GRRFI) (n =501). The factors associated with a GRRFI were self-reported obesity
(p<0.001), hypertension (p<0.001), hyperlipidemia (p<0.001), diabetes (p<0.001), and the
prescription of calcium channel blockers or diuretics (p<0.001) compared with those with a
poor recollection of risk factor information (PRRFI). Moreover, adjusted multivariable logistics
regression incorporating backward logistic model selection demonstrated patients who
presented with cardiovascular disease risk factors, such as being obese (OR: 4.41; 95% CI:
3.09-6.30) or having diabetes (OR:4.16; 95% CI: 2.96-5.84), at the time of hospitalization were
independently associated with a higher chance of having a GRRFI compared to their PRRFI
counterparts. In terms of medication administration, GRRFI was significantly associated with
a higher intake of hypertensive medication, such as calcium channel blockers (OR: 1.47;
95%Cl: 1.04-2.09) and diuretics (OR: 1.41; 95% CI: 1.03-1.91), compared with PRRFI. In
addition, age at index event was an independent predictor of recollection of risk factor
information, where patients aged > 65 years were fifty percent less likely to recollect risk factor
information compared to younger patients. Analyzing the effect between the recollection of risk
factor information and the achievement of secondary prevention goals, we noticed a few
interesting details. In an adjusted multivariable model, no statistically significant improvement
in secondary prevention goal achievement was observed in patients with a GRRFI compared to
those with a PRRFI. Interestingly, those with a GRRFI possessed a statistically significantly
improved medication adherence compared with those with a PRRFI, showing a nearly two-fold
increase in completing >75% of their course of prescribed antihypertensive drugs (OR:1.80;

95% CI: 1.07-3.03). A good recollection of risk factor information was significantly associated

23



with improvement in lifestyle changes compared with a PRRFI. For instance, reduction in salt
intake (OR: 1.39; 95% CI: 1.02-1.90), reduction in fat intake (OR: 1.90; 95% CI: 1.31-2.76),
reduction in sugar intake (OR: 1.63; 95% CI: 1.19-2.24), increase in fruit and vegetable intake
(OR: 1.55; 95% CI: 1.12-2.15), increase in fish intake (OR: 1.37; 95% CI: 1.02-1.84), excess
alcohol intake (OR: 1.76; 95% CI: 1.34-2.29), actively trying to lose weight (OR: 1.58; 95%
Cl: 1.16-2.15), and following a special diet to lower blood pressure (OR: 5.87; 95% CI: 3.27-
10.54) were all associated. The differences according to demographic characteristics (age and
gender) and the recollection of risk factor information were assessed in two subgroups. We
observed there were no significant interactions between younger and older patients in terms of
lifestyle changes in both unadjusted and adjusted multivariable models. However, a significant

interaction between a reduction in fat intake (p = 0.019) and gender was observed.
6.5 Discussion

The overall benefits for patients with coronary heart disease are often suboptimal due to the
poor implementation of secondary prevention strategies across the world, including in Poland.
Our study underlines the missed opportunities from not implementing secondary prevention
programs for coronary heart disease in Poland. Subsequently, two preventive strategies which
could aid current clinical practice to provide the best preventive strategy to treat patients
presenting with coronary heart disease were studied.

First, our investigation provides a picture of cardiac rehabilitation practice and associated
outcomes of a multicenter cross-sectional study representing real-world data. The cohort we
studied consisted of large patient groups enrolled in various centers with reliable measures
following a strong statistical approach to report the effectiveness of cardiac rehabilitation
programs in Poland. Our study is novel in the way it outlines the outcomes of CR programs.
Physician referral rates to CR programs were extremely low in Poland between 2016 and 2017,

being about 35% lower than those reported in European studies. 2>2° Potential explanations for
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the exceptionally low rates of CR referral are physicians’ prioritization of patients and the
limited capacity for CR in the country prior to the introduction of the managed care program.
According to the International Council of Cardiovascular Prevention and Rehabilitation
(ICCPR)’s global audit carried out in the same year (2016/2017), it was noted that only 56
programs were available in the country at time of our study, with an annual median capacity of
375 patients yearly. However, according to the Global Burden of Disease for the incidence of
ischemic heart disease reported in that same year, Poland requires approximately 210,000 more
CR places annually to treat these patients, indicating that there is only 1 “spot” in these
programs open for every 11 patients with ischemic heart disease 2’. Moreover, significant
referral disparities according to geographic variations were observed in this study, implying
that the evidence discussed previously could be due to the differences in the capacity of the CR
programs in the country. In other parts of world, particularly in the United States, addressing
the issue of low rates of participation in CR, we explored the issue of the low CR capacity in
this country. There are several proven-effective interventions could increase patient referrals,
such as systemic referrals or electronic medical record prompts. However, these interventions
can only be implemented where there is sufficient CR capacity to serve referred patients. Hence,
based on the described pattern of CR programs and CR capacity, it is important to explore other
preventive strategies for managing CVD-associated risk factors in this country. The European
Guidelines on the Prevention of Cardiovascular Disease in Clinical Practice issued by the Joint
European Societies between 1994 and 2016 aimed to emphasize the importance of adequate
management based on appropriate lifestyle changes, the optimal control of risk factors, and the
use of cardioprotective drugs 3. Maintaining a healthy lifestyle in the secondary prevention of
coronary heart disease is thought to be equally important as pharmacotherapy, which serves an
independent factor to reduce cardiovascular morbidity and mortality 8. Following that, we

investigated how to improve the adherence to a healthy lifestyle by assessing the interaction
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between patient and physician, particularly characterizing the features of patients with a poor
recollection and good recollection of risk factor information. The prevalence of good
recollection risk factor information among chronic coronary patients was highly pronounced in
those who presented with multiple comorbidities during their hospital visits. In particular,
patients who are obese and have diabetes tend to have a higher intake of medication at
hospitalization discharge. In terms of secondary preventive goal achievement, these patients
had a better adherence to antihypertensive drugs compared to those who had a poor recollection
of risk factor information. This reflects how behavioral changes are important in individuals in
order to tailor preventive interventions. In addition, healthcare professionals need to acquire
substantial training in order to support patients employing evidence-based approaches to
lifestyle changes. 2° In the situation where a country lacks sufficient CR capacity, it is worth
exploring other strategies that could provide similar benefits, such as developing home-based
CR. Although home-based CR programs are not funded at this time, efforts to increase the
feasibility of their implementation by incorporating other aspects such as tailoring the
conveyance of information to patients could help patients to incorporate their heart-healthy
lifestyle changes into their daily life in their community. Importantly, we identified some
potential benefits of CR for both program engagement and patient outcomes, smoking
cessation, and blood glucose control. It is of utmost importance to increase awareness among
physicians of the need to pay attention to preventive strategies rather than cardioprotective
medicine alone. At same time, we should not neglect the opportunities missed by CR programs,
as these patients could still benefit from stand-alone home-based services as an adjunct
following a CR program. Home-based services should be integrated with comprehensive
knowledge about risk factors, incorporating effective communication between

multidisciplinary teams and patients.
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6.6 Limitation and Strength of the study

Our study analyzed the importance of the use of secondary preventive strategies to achieve
secondary prevention goals among heart disease patients through real-world data. This
approach provides a thorough understanding of patients’ lifestyles and journeys, treatment
administration, and patterns of drug effectiveness to capture the reality of day-to-day healthcare
30 Although randomized controlled clinical trials (RCTs) can provide information on the
efficacy of new drugs owing to the superiority of their clinical evidence, a new amendment of
the FDA practices encourages the assessment of alternative measures of drug efficacy
employing Real-World Data (RWD). Study designs often include a strict inclusion and
exclusion criteria, preventing us from recognizing how particular interventions and treatments
affect heterogeneous patient populations outside the setting of a clinical trial. This is often
applied for elderly patients with severe or rare cases of disease or patients who are under long-
term medication or treatment programs who needed to be excluded from trials. Conversely,
using real data gives us the ability to understand how these excluded individuals react to
interventions, which provides a broader insight into the population studied. However, our study
has a few limitations. The results obtained from observational studies should be interpreted
cautiously due to recall bias from recollected information. Although we adjusted our analysis
for some confounding factors, we had no control over unmeasured confounding factors, which
largely involved inherent risk factors, familial hypercholesterolemia, or other hereditary

features that may trigger an adverse effect of CVD.

6.6 Conclusion

1. In general the rate of referrals for CR program between 2016 and 2017 was

relatively low, with only 35.6% of relevant chronic coronary syndrome patients.
2. There were significant disparities in CR referral rates between regions, but little or no

difference between teaching and nonteaching hospitals.
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10.

Cardiac rehabilitation was most often recommended for those with acute myocardial
infarction (STEMI, 28.9% and NSTEMI, 28.3%) in current clinical practice.

Obesity was more concern about the disease and was strong predictor of participation
in CR

Patients participated in CR were twice as likely to change lifestyle behaviours by quit
smoking and achieve favourable glucose concentration, as well as have an improved

quality of life (in the physical domain) than those who did not take part in CR.

The recollection of information on risk factors in the secondary prevention patients
can be still improved.

The recollection of lifestyle advice was the lowest in the oldest group and the highest in
the middle-aged patients.

Being obese or having diabetes was independently associated with a good recollection
of a physician’s information on risk factors

Despite better treatment adherence to antihypertensive drugs being observed in patients
with a GRRFI, there was no significant improvement in the quality of life in heart QoL
global, physical and emotional compared with those with a PRRFI, but this may be due
to the short observation time.

While lifestyle behaviour changed significantly with GRRFI between hospitalization
and the time of the interview, there was no significant interaction in the age subgroups,

but the pattern of fat intake was significantly different between females and males.
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INTRODUCTION Cardiac rehabilitation (CR) is
ane of the core elements of secondary pravention
in patients with ischemic heart disease (IHD),
aiming to improve risk factors, reduce hospital
readmission, and produce a move favorable sur-
vival autcome, Two large meta-analyses of 34 and

18 randomized controlled triais have shown that
CR reduces recurrent cardiovascular events and
improves mortality rates In patients with myo-
cardial infarction.'? Moreover, CR has also been
shown to improve patients' quality of life and
abiliry to return to work quickly.”
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WHAT'S NEW?

The benefits of cardiac rehabilitation (CR) programs in the management of
risk factors in patients with chronic coronary syndromes is underreparted
in Poland. This is the first multicenter study to investigate the referral and
participation patterns of CR in Poland. We found the rate of referral to CR in
Poland was low, particularly in the elderly, unemployed, aod in patients after
elective percutaneous coronary intervention. There was a significant positive
effect of CA on aspects of secondary prevention approximately 1 year after
the acute coronary event or elective revascularization: smoking habit, blood
glucose lovel, and guality of life. The observed effects may ba fimited by
the fact that patients only participated in a single course of CR. Therefore, we
sugQest a single course of CA should be accompanied by a more prolonged
schedude to sustain such benefits.

International guidelines recommend that all
patients who have had a planned revasculariza-
tion procedure or have acute coronary syndrome
(ACS), chronic stable angina, or heart faflure
should engage in a CR program to reduce subse-
quent svents.* ' Moreaver, recently revised prac-
tice guidelines urge for a “comprehensive rebabil-
itation” program covering a range of aspects: ex-
ercise training almed at improving clinical pro-
files (optimization of blood pressure, lpid and
ghuose levels, and weight), healthy heart educa-
tion {appropriate diet and smoking cessation),
and psychological counseling to reduce stress and
imprave quality of life. ** These comprehensive
efforts are intended to foster better cardiovascn-
lar risk management than could be achleved by
supervised exercise alone.

In Poland, cardiovascular disease is one of
the major causes of mortality, accounting for 46%
of total deaths in 2010, with nearly half of these
attributable to IHD. To address this serious situa-
tion, healthcare experts have been trying to pro-
mote a preventive approach through CR and life-
style changes. In addition, there has been an in-
crease in the efforts to manage care for patients
with THD, including increased access to CR pro-
grams.” To our knowledge, there are no multi-
center studies to investigate disparities in referral
rates and participation in CR and the effectivensss
of CRin Poland.

However, referrals for CR programs and the im-
pact of such programs in the real world have been
suboptimal® both in Europe' and the USA."
A summary of a large cross-sectional survey
carried out by the pan-European group, EU-
ROASPIRE (Buropean Action on Secondary and
Primary Prevention by Intervention to Red
Events), reported that CR referral rates and hence
participation rates in Europe remain low.'™'* Thus,
there |s the need for urgent action to increase re-
ferral and enrollment rates in CR programs,

‘This study d the effecti of CR
in a patient population enrolled in a CR pro-
gram in 14 cardiclogy centers from 4 different
regions of Poland, all of which participated in
the EUROASPIRE.

POLISH ARCHIVES OF INTERNAL MEDICINE  2021; 131 (7-8)

PATIENTS AND METHODS The POLASPIRE is
a paralle] program run by Polish centers involved
in the EUROASPIRE V. In total, 403 patients cho-
sen from the POLASPIRE survey contributed to
the Polish subset of the BEUROASPIRE V. The de-
tailed methodology of this survey has been de-
scribed previously.'*'* A multicenter cross-
-sectional study was conducted between 2016
and 2017 on Polish patients from 4 geographical
areas (Krakow, Katowice, Warszawa, Biatystok)
and from 14 cardiology departments, For each
department, medical records were reviewed ret-
rospectively of patients aged between 18 and 80
years who had been hospitalized for 1) coronary
artery bypass graft surgery (CABG), 2) elective
percutaneous coronary intervention (PCI), 3)
acute myocardial infarction (Intermational Classi-
fication of Diseases, Tenth Revision codes 121 and
122), or 4} unstable angina. Eligible patients were
invited for an interview and follow-up examina-
tion 6 to 18 months after being discharged. In
addition to the patients from the EUROASPIRE
V database, we also enrolled additional patients
from participating centers during the same peri-
od, using the same methodology as well as inclu-
sion and exclusion criteria.

All patients provided written informed con-
sent to take part in the study. The study was ap-
proved by the Jocal ethics committees in each re-
gional center.

Confiac robabilitation menagement  Patients were
asked to report their level of participation in CR
at the time of the interview using the following
options: 1) did not attend; 2) attended at least one
segsion; 3) attended more than half of the ses-
sians; or 4) completed all of the recoromended
sessione. [n Poland, full participation means that
patients received a comgrebensive program of in-
-hospital rehabilitation of between 2 to 6 weeks,
which included exercise training, dietary guid-
ance, medication review, smoking cessation ad-
vice, and stress Due to the design
of the study and the short duration of enroll-
ment, we only included participants in the treat-
ment group who dedlared that they completed
all of the CR sesslons, to reliably assess the ef-
fects of CR.

Study vacables  We used interviews to obtain par-
ticipants' self-reparted information on a range of
health and lifestyle-related issues, detailed be-
low. Bach patient’s body mass index (BMI) was
calculated using their height and weight mea-
sured in a straight standing position without
shoes and heavy items. Obesity was defined as
a BMI of 30 kg/m’ or greater. A Jow educational
level was defined as baving completed only pri-
mary school level education or less. A persistent
smoker was defined as a patient reported to have
been a smoker in the month before the index
event who was either still smoking at the time of
the interview ar who had levels of exhaled carbon
monoxide exceeding 10 ppm. Blood pressure was
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measured twice on the right arm in a sitting po-
sition at S-minate intervals, and the mean was
used for analyses. Increased blood pressure was
deﬁnzdubloodm-mofl“l%mmﬂgor
greater, Total chal L, high-density Epopro-
teln cholesterol (HDL-C), lml-demuyl!popro(dn
cholesterol (LDL-C), trigiycerides, and glycated
hemoglobin (HbA, ) were measured in fasting ve-
nous blood samples. An elevated LDL-C concen-
tration was defined as 1.8 mmol/l or greater, and
HbA, was considered accoptable if ower than 7%,
as per the relevant guidelines.* Depression and
anxiety were assessed using the Hospital Anxi-
ety and Depression Scale (HADS) with a score of
less than 8 points considered normal. Quality of
life was assessed using a Health-Related Quali-
ty of Life (HRQoL) questionnaire consisting of
2 domains, physical (10 ttems) and emotional (4
items). Generic health status was assessed us-
ing the BQ-5D questionnaire which comprises
a S-dimension code describing the patient's state
of bealth in 5 domains, which was converted into
a gingle index ranging from 0" (dead) to 1" (per-
fect health), with Germany used as the country
of reference,'*

Follow-up and sutcome assessmast  The main out-
come in this study was the achievement of risk
factor management goals and self-reported life-
style changes at interview. The sacondary out-
come was interactions between CR participation
and time points.

Propeasity score hing methed  We performed
pwpenuzym matching (PSM) to account for
potential bias resulting from an imbalance in
the covariate distribution between the groups
that had been referred for and who participated
in CR and those who were not referved and did
not participate in CR, both of which could be in-
fluenced by decisions taken by physicians and pa-
tients, We used multivariable logistic regression
to obtain a propensity score (PS) for each CR par-
ticipant and then were able to search the data-
base for nonreferred CR patients with the same
or nearly the same PS match."” The variables in-
cluded in generating the PS were age at index
event, gender, center code, type of event, edu-
cation status, obesity, BMI, and smoking status,

Statisticnl analysis  The distribution of study vari-
ables was analyzed using the Shapiro-Wilk test,
with a P value of less than 0.05 indicating nor-
mal distribution. Categorical variables were de-
scribed using proportion and compared using
the x? test. Continuous variables were expressed
using mean and median values and compared
using the Mann~Whitney test for data without
a normal distribution and ¢ test for variables with
a normal distribution.

We used the ¥’ test to compare the distribu-
tion of the baseline characteristics of patients
who had been referred for CR with those not re-
ferred for CR, Multi ble logistic regressi

was used to identify predictors of CR participa-
tion in those referred for CR. Univariable logistic

and linear regression models were constructed to
estimate the effect of CR in those who participat-
ed in CR and those who did not participate from
the dataset of propensity score-matched groups,

A generalized linear model (GLM) was used,
rather than a simple linear regression model, to
adequately account for corvelated data due to re-
peated measurements (pre and post) of the same
study participants, This model encompassed 3
effects: 1) CR effect describing baseline difference
between those who participated in CR and those
who did not, 2) time effect describing interview-
-baseline difference, and 3) the main effect, that
is, time-CR interaction effect, which describes
whether there is a different time effect in the CR
group compared with the no-CR group and high-
lights the differences in outcome variables dur-
ing follow-up between the CR groups.

The multiple imputation method was used to
deal with missing values (ranging from 5% to
20%). All the variables mentioned were includ-
ed in the imputation model, and 10 imputation
sots were then created, ™" The imputation set
was used to analyze and report study outcomes
in both univariahle model and GLM.

A 2-tailed P value of less than 0,05, and a 95%
Cl for odds ratios that did not include 1, were
considered statistically significant. All analyses
were performed using IBM SPSS statistics soft-
ware, version 25 (IBM, Armonk, New York, Unit-
ed States),

RESULYS  We assessed 1012 patients who were
interviewed 6 to 18 months after their index
event and who had provided complete infor-
mation on their participation in CR (1 1), Of
these, women accounted for less than 30% of
patients, The median age of patients st the time
of hospitalization was 65 years, and the ma-
jority of the patients had been hospitalized in
teaching hospitals (83%). Almost 40% of the pa-
tients had been recruited following electiva PCI
(n = 377). Other commaon index events were:
non-ST-segment elevation myocardial infarction
(NSTEMI) in 217 patients (21.4%), unstable an-
gina in 215 (21.2%), and ST-segment elevation
myocardial infraction (STEMI) in 160 (15.8%)
(mams 1), Overall, one-third of patients had been
referred for a CR program (35.6%), and 76.1% of
these completed all the recommended sessions,
Physicians were more likely to refer young-
er than older patients (median [IQR] age,
62 [57-68] years vs 67 [61-72] years, respec-
tively), and employed as compared with unem-
ployed patients (P <0.001) to CR. The rates of
CR referral and participation differed consider-
ably between reglons (reunt 1). Clinically, the pa-
tients referred were more lilely to have present-
ed with STEMI (P <0.001), CABG (P <0.001), or
hypertension (P <0.001), and were more likely to
be taking angiotensin-converting enzyme (ACE)
inhibi (P <0.001), diuretics (P <0.001), and

ORIGINAL ARTICLE  Participation in cerdiac rehabiitation and CV0 risk factor managemant 619

31



TABLE | Bassline characterstics and treatment profile of patieets retermed and not refamed for cardiac rohabditation at the time of hosgitalization
(continued on the next page)

Age ot index evert 5 (60-71) 67 (61-72) 62 157-63) <0,001
Center Nonteaching hospitals 172 (17] 114 (175) 53(16.1) as7
Teaching hespitats 240 (53] 538 (82.5) 302 (83.9)

Region Biafystok 238(235) 75 (11.5) 163 (45.3) <0.001
Krakdrve 328 (39.3) 296 (45.4) 102 (28.3)

Katowice 150 (14.5) 102 (15.6) 43(13.3)

Warsaw 26 (22.3) 179 (21.5) i)

Sox Mo'e 123{71.4) 450 (70.2) 265 (73.6) 025
Fomue 289 (28.6) 194 (29.8) 9 {26,4)

Education statie®  Primary beval 125 (125) 84 (129} ) 082
Higherlwel  879(875) 565 (87.1) 314 {88.5)

Unlmown [ ] 3 5
Employmentsttus Unemployed 63 (80.1) a7 (12.2) 192 {54.7) <0001
Emplayed 340133.9) 191 (27.8) 159 (45.3)
Unknown 9 [ )
Index gvart CASG 24.2) 19 (2.9) 2408.7) <000
PCI 77431.9) 286 (43.9) 91 (25.3)
STEMI 160{15,8) 56 (86) 104 (28.9)
NSTEMI 2174214 1517.8) 102{28.3)
UA 715421.2) 176 (27.0) 39{10.8)
Provieus event CASG 75{135) 58(14.2) 17(12) [
(] 333 {60.8) 201 (53.2) 92 (65.2) 0z
Al 255 41) 195 (48.4) 50 (43.2) 028
UA 55 (10.4) anz 865.7) o
Angra pectors 208 {39) 172 (44.1) 34 (24.6) <0.001
Stroke 58(10.7) 5112 12094} 055
PAD azi1.8) 33(82) 0(64] 043
Heart faikere 10(7.5) 31193) 322 <0.001
Smoking habit Nonsmuker 356 (38.8) 236 (30.5) 120137.6) <0.001
Former smoker N2 (34) 225 (37.6) 87 (27,3}
Current smoker 248{27.2) 137 (22.9) 124351
Urknown 54 It 95
Obesity 395 {39) 265 [10.8) 130 136.1) 005
Weight. kg 82.7 (74-84) 83 {74-83) 82,5 (76-34) 056
ML, kgim? 29(262-322) 20 (26.2-32.1) 8.9 (26-326) 096
Dibetes 37313 200 (30.7) 117 4325) 0z
Hypartansion 330 (87) 587 (30 293 (81.4) <0001
SBP, mm Hg 136 (123-150) 136 (123.5-150) 135 (120.7-150) 018
DEP, mm Hg 20 (72-28) 00 (74-88) 80 (71-88) 0.3z
Hypertipidemia 817{80.7) 524 (894) 293 (61.4) 051
LOL-C, mmolt 24(18-33) 24(1.1-32) 25(1.9-34) <001
HOL-C, mmol! 11{0813) 1.1 (0.8-1.4) 1.109-13) 0.02
Triglycerides, mmatt 13{0.8-1.8) 12 0.9-1.8) 1.300.9-18) 0.3
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TABLE 1 Bassline characteristics and trestment profife of patients referred and not redesred for cardiae rebwbiftation at the tme of hespitslizaten
(continued from the previous page)

Medication
prescribed

Antigiateiets 999 (98.7) 643 158.6) 356 (98.9) o
B-Blockers 931 (92} 599 (91.9) 332(92.2) 024
ACE iehibitors 773 (78.4) A78(73.3) 295 (81.9) <0.001
Stating 960 (94.9) 614 (3.2) 346 (96.1} 0.8
Calchum chaneel 212 (269) 188 (28.8) B4 (233) 0.05
blockers

Diwretics 512 (50.5) 308 (47.4) 203 (55.4) <0.001
Anticoaguisnts 147 (14.5) 114 {17.5) 33192 <0.001

Categorical data are presentod as numbers (percentages) and continuous data as medans {inferquartis ranges).
o Pvalues are raported 3s obitained after exclusion of missing values.

b Primary educational level denotes at most primary schoel level of education, higher educational level denotes coenglstion of sacandary school,
Mgh sthool, technical or vocational training, college, or pustgraduats study.

converting erayme; AMI, scute myocardisl infarctice; BMI, body mass index; CABG, coronery srtery bypass graft;
cholesterol; NSTEMI, non-S¥-sagment

Abbrenviations: ACE, angintensin
wmwwmmc high-density Spoprotein cholesterol; LOL-C, low-densty ipoprotain

elevation

myocardal PAD, peripheral stery disuase; PCL percutangous ooronary intervention; SBF, systolic bicod pressuns; STEML, ST-
-pegment glevation myocsedial Infarction; UA, usstsble angea

anticoagulants (P <0.001) at the time of hospi-
tal discharge. One-third of smokers at the time
of the index event (35.1%) were veferred for CR
(P <0.001). Among the patients referred for CR,
obese patients were twice as likely to participate
in CR (OR, 2.32; 95% C1, 1,07-5) than the non-
obese. In addition, a higher level of education
was marginally associated with CR participa-
tion (OR, 2.05; 95% CI, 0.99-4,27) (mus 2). Af-
ter PSM, we revealed that patients who partici-
pated in CR were 2-fold more fikely to stop smok-

ing(OR. 242 SSSCI 1.33-4.14) and to achieve
L (OR, 1.70; 95% CI,
1 02-2 83) than those who did not participate
in CR (1anie 2). A marginal improvement was ob-
served in the physical domain of the quality of
life score in patients who participated in CR
(P coefficient « 0,12; 95% CI, 0.00-0.24). Over-
all, there were no significant changes in lipid con-
centrations and systolic blood pressure during
follow-up that were affected by CR (1asis o). We
further performed sensitivity analyses to exam-
ine the effects of PSM compared to convention-
al methods, which showed that both produced
very similar results.

DISCUSSION We present several findings of
interest regarding CR referrals in Poland. First,
the rate of referrals between 2016 and 2017 was
relatively Jow, with only 35.6'% of relevant cardi-
ac patients referred for CR. Second, there were
significant disparities in CR referral rates be-
tween regions, but litthe or no difference between
teaching and nonteaching hospitals. Third, CR
was most often recommended for those with
acute myocardial infarction (STEMI, 28.9% and
NSTEMI, 28.3%). Obesity was a strong predic-
tor of participation in CR. Finally, patients who
participated in CR were twice as likely to quit

king, achieve a favorable gl concen-
tration, and have an improved quality of life (in
the physical domain) than those who did not
take part in CR.

The challenge is that, despite growing evidence
from meta-analyses, systematic reviews, and
multicenter studies showing that CR improves
the prognosis for [HD patients in terms of re-
duced hospital readmissions, recurrent events,
and mortality,*** ¥ there is still a low scceptance
of CR overall in Poland, Our results confirm that
there is a huge gap in referrals and enrollments
between hospital discharge and participation in
CR. Only just over one-third (35.6%) of study pa-
tients were advised to participate in CR after their
index cardiovascular event, of whom just under
77% completed full sessions: in other words, few-
er than 30% of the study population completed
the recommended CR sesstons. These figures on
CR participation in Poland are even lower than
those in both the EUROASPIRE [Il and IV reports
covering 27 countries in Europe, which similarly
showed a low praportion of patients ($50%) being
advised to take part in CR and only around one-
-third doing 50.""" These differences in partici-
pation levels could be due to the patients’ clinical
profile, healthcare systems, and the accessibility
of CR services in different countries.

Ancther finding from our atudy is that CR was
most often assigned to patients with acute con-
ditions, particularly those diagnosed with STE-
MI (65%) or NSTEMI (47%), while the referrals
for those who bad undergone planned PCI were
lower (24.1%). In contrast, a study from the USA
using data from the ACTION-Get registry showed
that about 50% of patients were referred for CR
ovenall, with enrollment rates of 84.5% for pa-
tients with STEMI, 75.9% for those with NSTE-
M1, and 60% for those having undesgone PCLY
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TABLE 2 Association between patient characteristics and participation in cardiac rehabilitation in those refermed for cardise rehabiliestion

Age at disgrests, y 62{57-68) B2 {56-88) 62 (57-68) 092 0.99{0.96-1.03)
Center Nosteaching haspitals 53 (16.1) 18 (20.9) a0 (148 0.16 1
Teaching hospitals 02{83.9)  68(72.1) 234 (85.4) 1.7 {0.67-3.29)
Sex Female 95 {26.0) 18 (221 76 (@1.0) 03 1
Male (738 61 (7.9} 108 (723} 0.76 {0.42-14)
[rp— Planned NSIH 28326} 7 (31.8) 088 1
recssculaiization
ACS 245(68.1) 58 (67.4) 167 (68.2) 1.02{0.56-1.9)
Edecation status  Primery levol At (e 14 (165} 27(10) a K
Higherkwel  314(se5)  71(835) 243 (0) 206 (0.99-427)
Unknown 5 1 4 -
Occupation status  Unempioyod 192(5¢7)  45(529) 147 (55.3) o7 1
Employed 159(453) 60 (47.1) 119 (44.7) 0.9(0.48-168)
Unknown ) [ 1 =
Smoking habit muuwm 00(649)  46(63) 161 (65.4) 042
Curment smoker nz2i®my 2103m 5 (346) 1.04 (0.57-1.87)
Uninown a 13 % =
Hyportension No 34(104) 10{125) 2100 047 -
Yos 293 (59.6)  70(87.5) 2221303
Uniknown 3 ] 7
Hypodigidomia Mo 2009 51.9) 23{83) 089 o
Yos 203 (91) 70(92.1) 223(90.1)
Urkngwn 7] 10 )
Obesity No 158 (55) A7 {87.9) 12(61.1) 0.0t ]
Yes 130 (45) (329 107 {48.9) 208 (1.15-3.76)
Unknaen 7 1 55 Z
Deabetes No 198(62.8)  48(60.5) 152 {63:6) 0.62 1
RS ot i N7373)  304385) 87(35.4) y 0.8 (045-1.6)
Unknown 45 10 S T ———

Catogerical data are presented as rumbers {parcentages) and continuous data & prasented s median (interquartile range).
8 Multiverisbie model sdusted for: age 2t index cwent, centes, gender, index event, education status, eccupation status, smoking habit, obesity, and

disbetes). Missing value wes treated as “unknown”

Abbrevistions: ACS, acute coronary syndrome; CR, cardac rehabiitason; OR, odds ratio

In summary, there are significant disparities in
the levels of CR refurral and participation between
the USA, Europe, and specifically Poland. What is
not clear is whether these low referral and partie-
ipation rates are due to low physician awareness
of the benefits of CR, limited access to CR facili-
ties, patients declining to participate, or a com-
bination thereof. The fact that CR services after
ACS or PClare coverad by the public healthcare
system in Poland® makes it all the more surpris-
ing that CR has been 50 underused. One possible
explanation is that, as one of the fastest-aging so-
cieties in the EU with 5.9 million people aged 65
years and older,’ basic healthcare facilities and hoa-
pitals may face problems in managing these Large
numbers of patients and the costs of treatment
tnvolved. As a consequence, hospitals may try to
keep the number of admissions and basic health
care referrals to 2 minimum, and prioritize those

subcategory in the multivanable logistics regression model.

most in eed.” Also, there is evidence that poor up-
take of CR may be due to the reductance of physi-
clans to vefer patients, lack of CR facilities, and /or
lack of funding,'** ** In Poland, this was the moti-
vation for the introduction of a country-wike pro-
gram of managed care after myocardial infaretion,
Including compulsory CR programs.' The hope is
that this program will improve communication be-
tween physicians and patients, which in turn may
improve the uptake of CR as well as optimize sec-
ondary prevention.

Further noteworthy observations from our
study are that younger, employed, smoking pa-
tients, and those on ACE inhibitors were more
likely to be advised to tuke part in CR. Advis-
ing patients in employment to participate in
CR makes gense since CR can help cardiac pa-
tients to improve their condition and quality of
life to a point where they can go back to work.

POUSH ARCHIVES OF INTEANAL MEDICINE  2021; 131 (7-8)
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TABLE 3 Patient characteristics and risk factors by participaion in carding rehabiitaton st the time of hospital interview using univariabie

regression modst
Stopped smeking® 31133 49{54.4) 242(1.334.04) - <0001
Pryscaly actie 49(128) 3 (127) 07 (0.88-113) - 015
Body weight

BME <25 kgfm* 38{14.7) W (asg 1.07 {0.66-1.73| - 076
BMI <20 kg/m? 169 (852} 158 (82.3) 1041081160 - 045
Weight, kg 85,8 (75.3-94.9) 5 (75-94) - 023(-27910231) 085
BMS, kgim® 204 (26.7-32.7) 29 |26.4-32.5) - 0.32 (-0.48 w0 1.12) 043
Blood pressure

| BP <140/90 mm Hy 238 (8735) 237 (875 08057151 - 080
$88 mm Hg 131 {120-146) 130 (120-145) ) ~106(-429102.16) 051
DB, mm Hg 0 (72-81) 80(735-87.5) - 0.49 (127 t0 2.26) 058
Cholesteral control

LOLC < 1.8 mecl 109 (40.7) %51{3.1) 078 (055-111) - 017
L0LC, mmoll 1.9 (1.54-2.6) 2(16-259) - 0.03 (-0.12 t0 0.18) 07
HOL-C, mmoit 1.231.05-1.47) 124 (103140) - 001 (-00710004)  0.58
Trgyoerides, mmall 1,29 [0.95-1,79) 1.27{0.91-1,76} - 005(-024100.18) 050
Gicose contral

m‘! <T% 185 {81.9) 224 (835) 1.7{1.02-2.83) - 0.04
HbA, 6(5.6-54) 58(56-6.2) = 0.02 (-0.46 10 0.52} [T
e

Antiplateiets 250 (32.3) 262 (95.5) 1.83{0.88-38) - 01
B-Blockers 235 (88.7) 248 (903 146(0.85-249) - 016
ACE inhibitors 182 (705) 208 (75.9) 129(0.88-189) - 018
Upicowerng 241 (33.9) 246 (89.8) 1.09(063-128) - 0T
Quality of iffs

Anxisty HADS <2 843 1042.8) 1.25(088-323) - 063
Daprassion HADS <8 ETHE] (1.7 127 077-21) - 033
Emotional HROL 2(15-22) 21522} _—— 01-0.00 to 0.90) 0.9¢
Physical HROoL 22(1.3-2.1) 24 (1.8-2.8) = 0.12 (0-0.24) 005
€0-50 0ot 0.9(05-0.0} 0.9 (0.8-0.9} = 0{-001 o 0.02) 065

Categorical data are presanted as numbers {parcentages) and continuoss data are presented as medisn (inerquanie range).
n Completed ol the recommended sessions.

b Odds ratio repacted for a propensity score-matched popafation.
¢ B Coafficients reported for 8 propensity score-matched population.
d  For patisets smaking i the month before the recuiting svent,

o Patient eunrcise duration > 20 minutss par woek.

mmwmmmmmuwmwmwmdu
£0-50 Qol, Ewo qualkty of §fe questionnaire of § dimansion; others, 580 Tanits 1 aod )

Abbrevistions: BF, biced

Concerning age, physicians are perhaps less in-
dclined to refer the elderly for CR due to frailty and

possible difficulties they might face in ¢

Moreover, those participating in CR were more
than twice as fikely to give up smoking than non-
participants. There is previous evidence from

ing to the hospital ** To reduce these age-related
disparities, alternative approaches such as home-
-based CR for elderly and frall patients should
be considered and ideally included in 2 country-
“wide program. !

Our findings show that more than half of
the patients participating in CR were smokers,
which is consistent with the results of the BU-
ROASPIRE IV (OR, 1.48; 95% (1, 1.25-1.74).

landmarkuialsthulmolrhgmaymomgh
the beneficial effects of statins. These studles
showed that the risk of martality obgerved in non-
smokers not receiving statins was similar to that
of smokers on statins.”’ Our results and those of
others™ showing the benefical impact of CR pro-
grams performed in individuals quitting smok-
ing could help boost efforts to encourage move
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TABLE & Interaction batween cardisc rehabilitation participation snd time paint on riek factons using & generalized linear model

Weight, kg 85.9(15) 854 (15) 84.0{49) 85.1(15.3) 0.32 (~1.58 to 2.23) 072
SBF, mm Hg 139 {20) 133{19) 136 (21) 132(18) 157 |-26 to 5.75P 0.46
D8R, mm Hy B2(11) 80{10) 912 80{10) 317 |081-5.53p «<0.001
LDL-C, mmolt 27(1.3) 22{1) 2711 22{0.9) ~0.02(-0.25 10 0.2 083
HDL-C, mmold 1,2(0.4) 1.2{0.3) 1.1{0.3) 1.2{0.3) 002 |-0.05 to 0.1 sz
Trighycorides, mmol1 1.5(1.2) 15(1.3) 15{0.9) 14(0.9) 0.00 (0.2 o 013 083
Antiplatelet ogent 268 (98.9) 250(92.3) 210(92.5) 262 (95.8) 242 {054-10.9¢ 024
-Blocker 250{92.3) 235 {86.7) 53 (92.3) 248190.5) 144 {0.78-2.66) 024
ACE inhibitors 198 (73.1) 182 (70.8) 227 (92.8) 208 (75.9) 072 {0A7-1.11)F 0.14
Statin 262 (96.7) 241 (88.9) 264 (96.4) 245 (89.8) 1.2|0.44-3.29F on

Catogorical data are presentsd as mumbers {percantages) and contruous data & presented os means (SO),
A Pysue derved from the interaction between cardiac rehabiitation and measwramant tme point.
b B Coefficient for contimwous outcomes.
o Odds ratio for categonicsl outcomes,
Abbraviations: 500 TANIES 1 and 1

W Aefered for CA
* Participated in CA

il

Krakdw KM Wﬂﬂ Baalystok

FIBURE 1 mmmin-mwmchm-ww
regons. Bers labelied as “Aeferred for CR™ show the percentage of &l enrclled patients in
that region who were referred to the CR center acoording 1o the discharge letter and
patient kistory, Bws labefed s “Participated in CR” present the percent of patents who
were refurred for CR and who completed & full CR progeam.,

persistent smokers to participate in CR and at-
tend sessions regularly.

Our study confirms positive effects of CR. It
showed an approximately 2-fold reduction of av-
erage blood glucose levels (HbA, <7%) in those
taking part and completing all the sessions. More-
over, patients who participated in CR showed
marginal increases in HRQoL in at least 1 do-
main, This fmding is similar to 2 earlier obser-
vational studies that reported significant im-
provements in quality of life at 6-month™ and
1-year’ follow-up. However, neither of these
studies adjusted for confounding factors, un-
like our study, which applied comprehensive ad-
justments through the PSM method. Our results

POUSH ARCHIVES OF INTERNAL MEDICINE  2021: 131 {7-8)

therefore provide substantial novel evidence to
confirm these findings. However, the observed
effects on the attainment of secondary preven-
tion targets are still smaller than expected. We
need to search for innovative strategies to im-
prove and sustain the benefictal affects of CR.
This study is subject to several limitations.
The main one is potential recall bias, given that
the bulk of data on CR participation and its ef-
fects was obtained from patients' self-reported
questionnaires. Another limitation is that pa-
tients volunteered to participate in the study, so
individuals more concerned about their health
might have been more filely to participate. Final-
ly, since the data was gathered in Poland, the re-
sults may not be representative of all countries,
Nonetheless, our findings contribute to the ev-
id upporting the introduction of the man-
aged healthcare policy for patients with THD in
Foland, which aims to increase CR uptalke and par-
ticipation rates in Poland as well as involving mul-
tidisciplinary teams (physicians, nurses, exercise
scientists, nutritionists, and peychologists) to im-

prove the prognosis of patfents with IHD.**" Our
mdltiullppmuh using the PSM methaod to
ding variables as well as system-
mallyduhngvmhmhhgwluummuluph
imputations, greatly enhances the statistical pow-
er and strength of the study findings, notwith-
standing the modest size of the sample groups,

Congluslons  The present study showed that a rel-
atively small number of patients with IHD are re-
ferved for CR in Poland. Most patients had an im-
proved lifestyle after participation in CR, with
the main identified long-term benefits being
an Increase in the rates of those giving up smok-
ing and a better quality of life score in the physical
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domain. Our findings point to an urgent need to
incorporate CR into optimized long-term care
programs to help sustain the benefits for patients
with THD.
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1. Introduction

A patient’s unhealthy lifestyle is known to be the most important modifiable risk factor
for the majority of deaths from coronary heart disease (CHD) [1,2]. To reduce the subse-
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quent risk of CHD, healthcare professionals often seck an intervention focused on lifestyle
modifications, especially in terms of diet, physical exercise, smoking, and weight [3]. With
this being the case, an accumulating amount of evidence supports the notion that lifestyle
interventions significantly reduce the risk of CHD events [4-8]. Meanwhile, in real life,
these interventions are moderate but potentially yield relevant effects in these patients.
Lifestyle interventions are most effective when a patient is cooperative and fully involved
in the lifestyle modification process, which includes them stopping smoking, practicing a
healthy diet, regularly exercising, and monitoring signs of high blood pressure, as well as
cholesterol. Yet, adherence to lifestyle advice in dlinical practice is not optimal [9].

In Europe, the present prevention approaches of coronary heart disease include advice
on changing lifestyles and risk factor management, according to the European Society
of Cardiology [5]. Repeatedly, a cardiac rehabilitation and education program has been
addressed as a core part of secondary prevention control [10,11]; however, at the time of
our study, less than half of the coronary patients had been offered participation in such a
program [12]. The recent EUROASPIRE V revealed that the majority of coronary patients
have unhealthy lifestyles with low risk factor control (e.g., blood pressure, low-density
lipoprotein cholesterol, and glucose targets) [13]. This indicated that there is an urgent
need for the implementation of structured, managed care for patients with coronary heart
disease, which should be scrutinized by continuing to monitor lifestyle behavior changes
to keep cardiovascular risk factors under control.

Patient-doctor interactions are complex, and communicating information about a dis-
ease to o patient is challenging [14]. Nevertheless, a significant reduction in an individual's
CHD risk requires an appropriate assessment of the risk and effective communication of
said risk to anticipate risk factor treatment. Encouraging or motivating patients to change
their lifestyle habits requires skills in behavioral science and ample time for physicians
to explain the importance of doing so. For instance, this could involve the incorporation
of “soft skills” on how to communicate effectively with patients, as well as how to share
clinical evidence and explore ways of educating patients to take responsibility and engage
in their own care. Additionally, the risk of disease on its own is not effective and needs to be
coupled with other intervention elements to promote healthy behavior [15]. Thus, effective
communication skills to convey risk in a comprehensible way may provide an important
step in obtaining favorable changes in patients’ lifestyle habits to combat the subsequent
adverse event of the disease [16]. Doctors must also take into consideration a patient's
perception of ane's health in addition to the predisposition for downplaying possible health
threats in some demographic groups (e.g., apparently healthy middle-aged men).

To our knowledge, there are only a few studies that focus on patient-doctor com-
munication in promoting healthy lifestyle behaviors in Europe [17). Moreover, in dinical
practice, not all physicians are well-trained to provide crucial advice to specific groups of
patients. Therefore, we planned a study on the efficacy of patient-doctor communication
by examining the prevalence of and potential determinants associated with the recollection
of lifestyle-associated risk factor information by patients with coronary heart disease. In
addition, we sought to address their impact on risk factor goal achievement and lifestyle
behavioral changes in secondary prevention.

2. Materials and Methods
2.1. Study Design and Palient Population

We used the POLASPIRE (Polish Action on Secondary and Primary Prevention
by Intervention to Reduce Events) database, a Polish survey that contributed to the
EUROASPIRE V study, which aimed to recruit coronary heart disease patients from
2016 to 2017 in Poland. This is a cross-sectional study, and it involved 14 hospitals in
4 regions: Cracow, Katowice, Warsaw, and Bialystok. The study screened patients aged
>18 years and <80 years who had been hospitalized >6 months to <2 years prior due to
(i) an elective or emergency coronary artery bypass graft (CABG), (ii) an elective or emer-
gency percutaneous coronary intervention (PCI), (iii) acute myocardial infarction (Interna-
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tional Classification of Diseases, Tenth Revision, codes 121 and 122), or (iv) unstable angina
in the participating hospitals for eligibility, These patients were invited to participate
in a face-to face interview as part of the study. The selection procedure was performed
by centrally trained experts. The details of the study methods have been published else-
where [9,18,19].

2.2. Study Variables

Study variables were collected at two time points: hospitalization (from discharge
letters) and at the time of the interview (using EUROASPIRE V questionnaires). These
included the presence of risk factors, anthropometric measurements (body weight, height,
and waist circumference), blood pressure values, the results of biochemical tests, such
as glucose, HBA ¢, creatinine, and plasma lipids, the history of CVD-related procedures
performed, and the treatment prescribed. Educational level was defined as completion of
last education level. Body mass index was calculated as weight divided by height squared,
kg/m?. A patient was defined as obese if their body mass index (BMI) was >30 kg/m?.
Increased blood pressure was defined as blood pressure > 140/90 mm Hg. Patients with
cholesterol Jevels > 1.8 mmol/L were noted as having high blood cholesterol, and a
controlled blood glucose level (HbA1c) was accepted as that which was lower than 7%, as
per guidelines. A current smoker was defined as a patient that reported themselves to be a
smoker in the month before the index event, as well as one whose breath carbon monoxide
exceeded 10 ppm at the time of the interview. Medication was obtained from discharge
letters and was self-reported by patients at the interview. Self-reported information on
psychosocial function—depression and anxiety—was assessed using the Hospital Anxiety
and Depression Scale (HADS), where a HADS score lower than 8 points was considered as
normal. Quality of life was determined by using the Heart-Related Quality of Life (HRQL)
questionnaire, which consists of two domains divided by physical (10 items) and emotional
(4 items); by calculating the tofal scores of each, we defined the highest HRQL. In the Visual
Analogue Scale (VAS), the score ranged from 0 to 100, and the highest value described a
patient’s best possible health.

2.3. Strategy in Defining the Expssure Group

The recollection of a physician’s information on lifestyle and CVD risk factor man-
agement, based on the European Guidelines on CVD Prevention in Clinical Practice [16],
was measured via the Polish version of the EUROASPIRE survey questionnaire [12]. A
patient’s recollection of a physician’s clinical risk factor information was categorized based
on the amount of information on the management of particular risk factors that the patient
recalled from the index hospitalization or cardiac rehabilitation program. These questions
were as follows: (1) have you been told SINCE the index event by a health care professional
that your diet is unhealthy; (2) have you ever been told by health care professional that
you are overweight; (3) have you ever been told by doctor (or other health professional)
that you have high blood pressure; (4) have you ever been told by doctor (or other health
professional) that you have high blood cholesterol; (5) have you have received lifestyle
advices from other professional group; and (6) have you ever been told by a doctor or other
health professional that you have diabetes. We calculated the rate of recollection of risk
factor and lifestyle items based on a patient’s information about risk factor and lifestyle
items divided by the potential information or lifestyle items the patient was eligible for.
Good recollection of rigk factor information (GRRFT) was categorized if a patient recollected
risk factors and lifestyle items at a higher rate than the median of all the survey responses,
>80%, and poor recollection of risk factor information (PRRFI) items was when a patient
did so at a lower rate than the median, <80%.
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2.4, Risk Factor Goal Achievement

The primary assessment was the determinants associated with patient recollection of
a physician’s risk factor information. The secondary assessment was the measures of self-
reported risk factor goal achievement as defined in the 2016 ESC guidelines [6], namely for
weight (BMI), blood pressure (SBP and DBP), lipid profile (LDL, HDL, and triglycerides),
glucose level (HbATc), medication adherence, and motivation to change their behavior (e.g.,
in smoking habits, intake of a healthy diet, weight management, level of physical activity,
blood pressure, and cholesterol control strategy). Additionally, we assessed changes in the
clinical parameters (e.g., BML, LDL, HDL, triglycerides, SBE, DBP, and medication intake)
between the baseline (at the time of hospitalization) and after 6-18 months (an interview).

2.5. Ethical Statement

All patients provided written informed consent to take part in the study. The study
was approved by the local ethics committees in each regional center.

2.6. Data Analysis

Categorical variables were reported in proportions (%), and continuous variables
in means and standard deviations. Data on demographics, clinical characteristics, and
medication administration were compared between GRRFI and PRRFI using the chi-square
(categorical) and Mann-Whitney U tests (continuous). All variables with a p-value of <0.25
in the univariable analyses were included in a backward multivariable logistic regression
model to identify factors that were independently associated with a good recollection of
a physician’s risk factor information. A linear regression model was used to analyze the
differences between clinical parameters at the baseline and the interview, as well as the
recollection of a physician’s risk factor information status. A two-tailed p-value of less than
0.05 and a 95% CI for an odds ratio that did not include 1 were considered statistically
significant. All analyses were performed using International Business Machines SPSS
Statistics software, version 28 (IBM, Armonk, New York, NY, USA).

3. Results
3.1, Characteristics of the Study Population

The final analysis included 946 chronic coronary syndrome patients after excluding
72 who did not complete the risk factor questionnaire during the face-to-face interview.
More than one-third of the hospitalizations in the study cohort were due to a percutaneous
coronary intervention (PCI) (37.5%); less than sixty percent had myocardial infarction,
namely unstable angina (21.6%), non-ST-segment elevation myocardial infarction (21.1%),
and ST-segment elevation myocardial infarction (15.6%), and the least common cause for
hospitalization was coronary artery bypass grafting (4.0%). In general, the proportion of
recollection of a physician’s risk factor information reached nearly fifty percent or more in all
of the items included in study: high blood pressure (80.1%), high blood cholesterol (73.0%),
increased weight (47.9%), diet (48.2%), and received advice from other professional group
(81.49%) (mof shown in table). More than three-fourths of the coronary heart disease patients
had risk factors, such as hypertension and hyperlipidemia, at the time of hospitalization
(Table 1).
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Table L Demographic and Clinical Characteristics of Patlents’ Recollection of CVD Risk Factor
Information from Physiclans in Chronic Coronary Syndrome Patients.

Multivariate
Charscteiics e etucon T pWue  Oddsiatio
Poor Recollection  Good Recollection
" =445 n =501

Age Group, Years 019
<54 104 (11.0) 51(11.5) 53 (10,6) 100
55-64 39 (36.9) 151 (33.9) 198 (39.5) 0.97 (0.59-1.59)
65-74 37 (40.1) 181 (40.7) 198 (39.5) 059 (0.36-0.95)
>75 114 (12.1) 62 (139) 52 (10.4) 051 (0.27-0.96)
Gender 0286
Female 273 (28.9) 121(27.2) 152 (30.3)
Male 673 (71.1) 324 (72.8) 349 (69.7) =
Center 0.756
Nonteaching hospitals 162 (17.1) 78 (17.5) 84 (165) 2
Teaching hospitals 784 (82.9) 367 (82.5) 417 (832) 2
Education Level 0.304
Primary education 129(13.6) 55 (12.4) 74(148) :
Middle education 640 (67.7) N2(70.1) 328 (65.5) s
Higher education 177 187) 78(17.5) 99(19.8) =
Recruiting Event 0.087
CABG 38 (4.0) 21(4.7) 17 (34) z
PCl 385 (37.5) 157 (36.3) 198 (39.5) s
ST-RMI 148 (15.6) 73(16.4) 75 (15.0) 2
Non-ST-EMI 200 (21.1) 4 (189) 116 (232) =
UA M5 (217) 110 247) 95 (19.0) s
Smoking Habit 0152
Nansmoker 422 (#4.6) 191 (42.9) 231 (46.1) -
Former smoker 296 (31.3) 134 {30.1) 162 (323) 2
Current smoker 228 (24.1) 120 (27.0) 108 (21.6) =
Obesity Q0.001

4 100
Yes 370 (9.1 7 (19.6) 283 (56.5) £41 (3.09-6.30)
Unknown 180 (19.0) 57 (19.6) 93(186) 1407 (0.72-1.59)
Weight, kg 8275 (740,940)  790(N52880) 890 (79.0,980) <0001 .
BMI, kg/m® 2903(2627,32.16) 27.73(2551,2974) 310 (2852, 33.46) 0,001 -
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Table 1. Cont.
i v Multivariate
Characteristics 'Rw:l-l’::ab Physician Risk Pm Information p-Value %s‘: :::f
Poor Recollection  Good Recollection
nw44s =501

Hypertension <0001
Yes 863(912) 389 (§7.4) 474 (94.6)
S8P, mm Hg 1360(1250,1500)  130.0(122.2, 14675) 140 (1280, 1535) 0.010 E
DBP, mm Hg 0.0 (72.0, 88.0) 80.0 (720, 85.0) 80.0 (74.0,90.0) <0001 -
Hypeslipidemia <0.001
Yes 733 {%0.6) 328 (87.5) 405 (93.3) =
LDL-C, mmol/L 2.43 (1.86, 3.39) 2,50 (1.83,3.39) 240 (1.83,3.34) 0474 2
HDL-C, mmol/L 1.14 {0.95,139) 121 (0.98, 1.45) 111 (093, 1.34) 0.003 2
Triglycerides, mmol /1. 130 (0,97, 1.86) 122 (0.87,1.71) 138 (1.05, 1.92) 0,007 3
Diabetes <0001
No 628 (66.4) 370 (83.1) 258 (51.5) Pg—
Yes 318 (33.6) 75 (16.9) 243 (48.5) 416 (296-5.84)
Medication Prescribed
 Antiplatelets M%) 441 (99.1) 493 (98.4) 0.338 2
Beta-blockers T BT (6 406 (91.2) 461 (92.0) 0,665 -
ACEI/sartan 722 (76.3) 358 (80.4) 364 (727) D005 0.65 (0.45-0.94)
Stating 894 (94.5) 420 (94.4) 474 (546) 0878 s
Calcium channel blockers 260 (27.5) @207 168 (33.5) <0001 147 (1.04-2.09)
Diuretics 466 (493) 188 (422) 278 (55.5) <0001 1.41(1.03-191)
Anticoagulants 139 (14.7) 57 (12.8) 82 (16.4) 0.124 :

Al variables wese comparod using the chi-squan: teet. ST-EMI: ST-edevation myocardial infarction; CABG:

caronary artery bypass gradt, PCL p y inherventioes; UA: unstable . primary educational

mmunemmmammmmmm denoted the completion

of high schocd ar technical /vocational tratning; and higher oducati d the on of college

or postgraduate studies. * Derived using 4 backward Jogisti MIWQMMGHMM&
p <025, Thuﬁmlmoddmpmudm(wﬂm],wdumh region, the index event, cbesity, hypertersion,
hyperiipidemda, diabetes, ACEl/sartan, calc and anticeagulants. A missing value
was treated as unknown in the multivariable logistic model.

3.2, Patient Characteristics with the Recollection of Risk Faclor Information Status
(Good Recollection Versus Poor ection)

The majority of CCS patients were elderly, with a median age at diagnosis of 65 years
{with an interquartile range of 60 to 71), male {71.1%), underwent percutaneous coronary
intervention (PCI) (37.5%), were examined in a ing hospital (82.2%), and had obtained
middle-level education (67.6%) (Table 1). Slightly more than half of the patients were
identified as having a good recollection of risk factor information (# = 501), In addition,
good recollection of risk factor information (GRRFI) was significantly associated with
self-reported obesity (p < 0.001), hypertension {(p < 0.001), hyperlipidemia (p < 0.001), dia-
betes {p < 0.001), and the prescription of calcium channel blockers or diuretics (p < 0.001)
compared with those with a poor recollection of risk factor information (PRRF1). Education
status and smoking habit were not related to the amount of information recalled. A mul-
tivariable model was created by including covariates (a patient’s demographics, clinical
characteristics, and medication intake) as the independent variables and the recollection of
risk factor information (RRF1) status as the dependent variable (PRRFI = 0 and GRRFI = 1).
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Additionally, by incorporating backward logistics model selection, patients that presented
with cardiovascular disease risk factors, such as being obese (OR: 4.41; 95% Cl: 3.09-6.30)
or having diabetes (OR: 4.16; 95% Cl: 2.96-5.84), at the time of hospitalization were
i associated with a higher chance of having a GRRFI compared to their
PRRFI counterparis (Table 2). Compared with PRRFI, GRRFI was significantly associated
with favorable hypertensive medication administration, such as calcium channel blockers
(OR: 1.47; 95% CI: 1.04-2.09) and diuretics (OR: 1.41; 95% CL: 1.03-1.91). (Table 2). The
recollection of risk factor information decreased with age (Pygng = 0.002), and patients aged
2 65 years were fifty percent less likely to recollect risk factor information compared to

younger patients.

Table 2. Determinants of Recollection of a Physician’s Information on Risk Factors in Chronic
Coronary Syndrmme Patients,

Recollection of a Physiclan’s

Information on Risk Factors
Dependent Variables Sr g Siog® Raceller Wi onv ¥ 9% C1 p-Value
Risk Factor Goals
Stopped smoking © 58 (50.9) 56 (49.1) 148 045 t0.2.60 0161
Reduction in smoking © 77 (61.1) 9 (389) 041 < 023073 0008
Increased physical activity 4 68(15.3) 63(126) 077 - 050-1.19 D252
BMI, kg/m*
s 108 (243) 35 (7.0) 045 028071 0.001
a0 332 (7456) 217 (433) 052 . 037-0.74 0.000
Blood pressure on tangst © 393 (88.9) 427 (85.4) 065 - 041-1.01 0.058
LDL cholesterol on target 175 (39.8) 180 (36.1) 070 - 052-09 0.028
HbA1c on target * 357 (93.5) 351 (778) 0,63 : 0.36-1.08 0.097
Antiplatelet, %
Aspirin 01 (90.1) 439 (87.6) 075 : 047121 0247
Clapidogrel 222 (49.9) 233 (46.5) 076 = 0.56-102 0.068
Lipid-Lowering Drugs, n%
Ataroastatin 292 (65.6) 316 (63.1) 0.90 : 066123 0476
Rosuastatin %0 (202) 120 (24.0) 114 : 080162 0456
ACE inhibitors, % 311 (699) 354 (0.7) 101 073139 0951
Beta-blockers, % 385 (86.5) 57 (912) 116 X 072186 0528
Medication Adherence "
dn“?‘:mh 385 (88.1) 455 (92.9) 146 087-242 0145
m& 2(85.7) 463 (94.1) 180 . 107-3.03 0.6
grus prderinn 103.(237) 242 (49.3) 081 : 048-138 0.458
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Table 2. Cont.
Recollection of a Physician’s Information on
Risk Factors
Poar Recollection Good Recollection
Dependent Varlables =84S w501 OR* B 95% C1 p-Value
Quality of life
+5D ! 5704377 590 + 354 - 035 ~0.17 to 0.88 0.184
HADS—depression,
+SD 545 366 550 + 336 - -0m —0.51 to 0.49 0.964
(
Heart QoL global, 2906 = 841 2736 £902 - -208 ~3.75t0 -0.42 0.04
mean 4 SD
Heart QoL emotional,
mean - SD 7.70 4+ 230 739+ 231 - ~0.49 ~0.94t0 -005 0.027
Heart QoL physical,
mean £ SD 2137 2707 200 + 7.66 - ~1.57 <297 w0016 0,029
VAS overall 086 £ 0.12 0584 £0.14 - ~0.02 ~(L05 to 0.00 0068

whmmmmmmm»mqummwbmmm
[} coefficent: and significant pvaloe, < (05, * Mhmwwbwnhhﬂa
event (continuons), gender, the indox event, obesity, and diab MMM&
apdhlndue\'cn(mw].mu\!mkxmm* ity aul‘ by ‘~mly,

smoking the month befone the index evenit were included ‘:u:ﬁ\t,‘, ical maummm
ar twice a week. *: blood pressure < 140/9%) f LDLC < 150 sl /1 #: Hnm«m'pmu
uMmdwmdummMﬂldhmMLmnﬂhmnM}Ablnvmﬂ’.hlood
pressure; HbA L, glycated b HADS, Hosp y and Depression Scale: heart Qol, heart-related
qmlhynfﬂﬁrnndVMRvﬁmlmlogwm

In an adjusted multivariable model, created by including RRFI status (PRRFI = 0
and GRRFI = 1) and covariates as the independent variables and risk factor goals as the
dependent variables, no statistically significant improvement in secondary prevention goal
achievernent was observed in patients with a GRRFI compared to those with a PRRFI
(Table 2), Compared with PRRFI, GRRFI possesses favorable medication adherence, with
nearly a two-fold increase in completing > 75 % of prescribed antihypertensive drugs
(OR: 1.80; 95% Cl: 1.07-3.03) when the interview was observed. However, quality of life was
notmprweduponmoﬂecﬁngmfomaﬁunmmnydhﬁmlrhkfummmhmm
medication in GRRFI compared with PRRFL A significant negative assockation,
in heart-related quality of life, global and emotional (B: ~0.49; 95% CI: ~0.94 to 0.(5),
was observed in patients with a GRRFI compared with those with a PRRFI (Table 2).

3.3. Cardiovascular Parammeter Changes befween RRFI Status and Different Time Points on Risk
Factors and Medication Intake

There was no difference in clinical risk factors between patients with 4 GRRFl and a
PRRFI in an unadjusted multivariable model (Table 3), Nevertheless, a multivariable ad-
justed model revealed a significant association between the BMI (8: 0.41; 95% CI: 0.07 to 0.75)
and GRRFI, which increases when BMI does, meaning that there is a significant interaction
between body weight and GRRFI (Table 3).

Medication intake, especially for beta-blockers, was significantly tated with
GRRFI compared with PRRFI, by two-fold; however, the asscciation changed in the multi-
variable adjusted model (Table 4).
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3.4. Recollection of Risk Factor Information and Lifestyle Changes

Overall, GRRFI was associated with lifestyle improvements compared with PRRFI
in terms of reduction in salt intake (OR: 1.39; 95% CI: 1.02-1.90), reduction in fat intake
(OR: 1.90; 95% CI: 1.31-2.76), reduction in sugar intake (OR: 1.63; 95% CI: 1.19-2.24), in-
crease in fruit and vegetable intake (OR: 1.55; 95% CI: 1.11-2.15), increase in fish intake
(OR: 1.37; 95% CI: 1.02-1.84), excess alcohol intake {OR: 1.76; 95% CI: 1.34-2.29), actively
trying to lose weight (OR: 1.40; 95% CI: 1.02-1.91), actively trying to keep from gain-
ing weight (OR: 1.58; 95% CI: 1.16-2.15), following dietary recommendations (OR: 1.39;
95% CI: 1.03-1.87), and following a special diet to lower blood pressure (OR: 5.87; 95% CL:
3.27-10.54) (Figures 1 and 2).
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Figure 1. Univariable logistics regression analysis between the recollection of risk factors and patients’
reported lifestyle changes, The model included the necollection of risk factor Infoemation (PRRFI = 0
and GRRF1 = 1) as the independent variable and patients’ reported lifestyle changes (no = 0 and
yes = 1) as the dependent variables. PRRFL: poor recollection of risk factor information; GRRFL: good
recollection of risk factor information.

In & subgroup analysis of the differences between age, gender, and GRRFI, there
was no significant interaction observed between younger and older patients in terms of
any lifestyle behavior changes in a univariable crude model (Figure 3) or a multivariable
adjusted model (Figure 4).

On the other hand, we observed a significant interaction between diet characteris-
tics, especially a reduction in fat intake (p = 0.019), and gender in a univariable crude
model (Figure 5). In a multivariable adjusted model, this interaction remained unchanged
(= 0.018) (Figure 5).
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Figure 2, Multivariable logistics regression analysis between the recollection of risk factors and
patients’ reported lifestyle changes, The model included the recollection of risk factor information
(PRRF1 = 0 and GRRFI = 1) as the independent variable, patients’ reported lifestyle changes (no = 0
and yes = 1) as the dependent variables, and age at the index event (continuous), gender, the index
event, and obesity, as well as diabetes at hospitalization, as the covariates. PRRFI: poor recollection of
risk factor information; GRRFI: good recollection of risk factor information,
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Figure 3, Univarsable logistics regression analysés between the recollection of risk factors and patients’
reported lifestyle changes in younger and older patients. The pvalue correspands to the interaction
between younger and older patients. The model included the recollection of risk factor information
(PRRFI = () and GRRFI = 1) as the independent variable and pationts” reported lifestyle changes
(ro =0 and yes = 1) as the dependent variables. PRRFL: poor recollection of risk factor information;
GRRFI: good recollection of risk factor information.
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Figure 4. Multivariable logistics regression analysis between the recollection of risk factors and
patients’ reported lifestyle changes, The p-value corresponds to the interaction between younger
and older patients. The model included the recollection of risk factor information (PRRFI = 0 and
GRRFI = 1) as the independent variable, patienty’ reported lifestyle changes (no = 0 and yes = 1) as the
dependent variables, and gender, the index event, and obesity, as well as diabetes at hospitalization,
as covariates. PRRFL poor recollection of risk factor information; GRRFL: good recollection of risk

factor information.
Pathemt repersed aryle changes T uwlue for inbiwaisins
Cms whag :
= -
|
| —— Ll
Fega— e
Prsemm o A sy wie | Heo g un
1—— n
| a-
Notacmn € eusemabon | b F&- -
{
Hi o au
Astbaly by be boens o primig e ‘f‘ s
LR I e — -
L e i :F o
Abuatng o Pvww s o0 Wy S :
. - - Sl —
3_"_‘—0— o
[Py —r— :"
{ [ o) an
? L
e Vabimg sgutn] Bk Nt Ml o b v -%— L
—— Frna -
SR N eseemald  * L

Figure 5. Univariable logistics regression analysis between the recoflection of risk factors and patients”
reported lifestyle changes in female and male patients. The p-value corresponds to the interaction
between female and male patients, The model included the recollection of risk factors (PRRFI = 0
and GRRF1 = 1) as the independent variable and patients’ reported lifestyle changes (no = 1 and
yes = 1) as the dependent varlables. PRRFL: poor recollection of risk factor information; GRRFL good
recollection of risk factor information.
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Figure 6. Multivariable logistics regression analysis botween the recollection of risk factors and
patients’ reported lifestyle changes. The p-value corresponds to the interaction b female and
male patients. The model included the recollection of risk factors (PRRFI = 0 and GRRFI = 1) as
the independent variable, patients” reported lifestyle changes (no = 0 and yes = 1) as the dependent
variables, and age at the index event (continous), the index event, and obesity, as well as diabetes at
hospltilization, as the covariates. PRRFL: poor recollection of risk factor information; GRRFI: good
recollection of risk factor information.

4. Discussion

The recollection of information on risk factors in the secondary prevention patients
can still be improved. The recollection of lifestyle advice was the lowest in the oldest
group and the highest in the middle-aged patients. Being obese or having diabetes was
independently associated with a good recollection of a physician’s information on risk
factors. Patients with a GRRFI had worse risk factor control compared to those with a
PRRFI. Despite better treatment adherence to antihypertensive drugs being observed in
patients with a GRRFI, there was no significant improvement in the quality of life in heart
QoL global, physical, and emotional compared with those with a PRRFI, but this may be
due to the short observation time. The recollection of lifestyle advice demonstrated no
difference in CVD risk factors between hospitalization and the time of the interview. While
lifestyle behavior changed significantly with GRRFI between hospitalization and the ime
of the interview, there was no significant interaction in the age subgroups, but the pattern
of fat intake was significantly different between females and males.

The recommendations for coronary heart disease management [16,20] include en-
couraging physicians and patients to be involved in clinical decision-making on suitable
interventions, hence making lifestyle changes more effective. Sometimes, physicians could
be less inclined to refer the elderly for an official recommended target Intervention (e.g., a
cardiac rehabilitation program) [21] due to the reason of frailty and other logistical prob-
lems in commuting to a hospital; hence, home-based lifestyle changes would be the best
secondary preventive approach. A recent meta-analysis included 22 studies that assessed
the association between lifestyle indices and CVD risk factors and revealed that the adop-
tion of several healthy lifestyle behaviors showed a 66% reduction in CVD risks compared
to the adoption of at least one or no healthy lifestyle behaviors [22]. This study showed that
physicians were more likely to offer lifestyle interventions to older adults, which yielded
the maost favorable CVD outcomes. However, our results revealed that elderly patients
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have a lower frequency of a GRRFIL This being the case, a physician’s knowledge and
skills are not sufficient as it could be a challenge for them to convey and explain all of the
necessary information to elderly patients. On the other hand, the problem could be the
way that patients understand and grasp what they are told, as well as the possibility of
remembering all the information given to them [23]. Importantly, elderly patients are more
prone to be in a state of denial about healthy eating habits or how to stay healthy in general
compared with younger patients [24]. Therefore, an action or communication on how to
improve lifestyle interventions should be followed by highlighting its necessity to elderly
patients to avoid some confusion.

We observed that patients with multiple CVD risk factors were independently as-
sociated with a GRRFIL The evidence of a higher frequency of recollecting information
in obese and diabetic patients than their PRRFI counterparts adds value, indicating that
CHD patients with existing comorbidities overestimate CVD-related adverse outcomes,

them to be very cautious and disciplined in regard to their health condition. In
contrast, in the study reported by Tiffe et al., only diabetes mellitus was independently
associated with receiving appropriate physician lifestyle advice in secondary prevention,
whereas patients with diabetes, hyperlipidemia, and hypertension were independently
associated with receiving a physician’s lifestyle advice in primary prevention settings [17].
As in the prior study by Tiffe et al. [17] typically measuring the impact of a physician’s
lifestyle advice (PLA) using a threshold of less or more than 50%, it remained unknown
whether the threshold used was appropriate for secondary prevention settings as the study
conducted compared PLA between primary and secondary settings. Importantly, our data
suggest that patients in a secondary preventive setting with multiple comorbidities are
more likely to recollect much clinical information, suggesting that patients’ satisfaction
in patient-doctor interactions provides great awareness of their disease conditions and
associated risks. It should be kept in mind that observational studies often suffer from
confounding factors or unmeasured factors; therefore, in terms of the statistical aspect, we
present results from a step-wise multivariable adjusted model and a backward multivari-
able adjusted model to provide more intuitive evidence to report factors associated with
the recollection of risk factor information,

A further noteworthy finding from our study was that patients with a GRRF] are nearly
two-fold more fikely to adhere to medication, and antihypertensive drugs in particular had a
statistically significant effect on most of their lifestyle changes in the adjusted multivariable
maodel (Figure 2). However, there were no significant age and gender differences in lifestyle
changes and risk factor awareness, except for the fact that fewer men reduced their fat
intake since being discharged from hospital than women. Generally, women are less likely
to take medication than men, especially statin treatments [25,26], due to the possible side
effects of drugs [27,25], Moreover, based on our results, they were also less focused on
lifestyle interventions in the area of limiting fat intake. Despite the fact that studies in “real
world” populations have demonstrated that adherence to medical advice has a positive
impact on CVD outcomes, with subsequently reduced rates of recurrent events [29-31], we
observed that there were no changes in blood pressure, blood lipids, or body weight, and
most of the patients did not achieve their secondary prevention goals. Qur findings are
in line with a recent report from the European Society of Cardiology, the EUROASPIRE
IV survey 12, and even with their latest one, with a larger sample size from 81 regions in
27 European countries, the EUROASPIRE V registry [13], which reported that the majority
of coronary patients did not achieve their risk factor goals in terms of blood pressure,
low-density lipoprotein, cholesterol, and glucose targets.

Our report, based on the Polish population together with the results of multiple edi-
tions of the EUROASPIRE studies, highly encourages the implementation of new guidelines
for CVD prevention in clinical practice in Europe. Specifically, in Poland, a managed-care
program was introduced after the POLASPIRE study, and it was appreciated for its ini-
tiation. This approach could give a glimpse to cardiology physicians to assess the effect
of the program by considering the POLASPIRE study as a control group and those reg-
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istered in the managed-care program study as an intervention group. Changes in risk
factor parameters (e.g., weight, blood pressure and lipid profile, smoking, and exercise)
between these groups could provide some insights for improving the secondary preventive
strategies, On the other hand, in terms of behavioral changes and also to motivate patients
to change their lifestyles, comprehensive risk communication is very important. Taken
together with the above discussion, it is important to explore the risk communication topic
deliberately to facilitate the implementation of new recommendations and guidelines to
improve secondary preventive strategies in chronic coronary syndrome patients.

This study possesses several limitations. First, the data on lifestyle recommendations
from physicians were based on self-reporting; hence, recall bias was inevitable. Second,
there is a higher possibility that patients who underwent a less-invasive procedure during
hospitalization and have survived long enough after the Index event would be able to
undergo clinical examinations and interviews, so we do not have complete data from more-
severe patients. Therefore, our results might overemphasize the level of GRRFI or PRRFL
However, with the strong threshold of GRRFI > B0% applied in our study, compared
with the threshold provided in other study, which is PLA (a physician’s lifestyle advice)
250% [17], we believe that the above-mentioned unmeasured confounding factors were
controlled in the study. Our study was conducted in the Polish population, and, thus, our
results and clinical implications may not be generalizable to other European populations
or regions due to different risk profiles, age compositions of disease, and distributions of
lifestyle factors. Hence, our study should be interpreted with caution, and further research
is required to overcome these limitations. Finally, the multivariable model included only the
known CVD risk factors collected in the study; we were unable to control for unmeasured
confounding, thus leaving room for residual confounding.

The novelty of the presented study relies on the multiparameter approach to the
patient-doctor communication process. It has to be emphasized that there is no successful
“one type fits all” strategy, and, each time communication is performed, in order to be
effective, it must include a recipient’s characteristics, as well as an approach towards one’s
health, health literacy, and trust in healthcare. These factors have been strikingly important
in the recent efforts to increase vaccination frequency during the COVID-19 pandemic [32].
Moreover, we point out that the patients with the poorest recollection of information are the
oldest (which could be expected), but they are also the patients with fewer comorbidities,
who also deserve attention and ways to receive appropriate health information. Elderly
patients, often excluded from modern sources of information, such as the Internet, require
particular visual aids to improve their awareness of risk factors, as well as the involvement
of their closest family members or carctakers.

5. Conclusions

This study revealed that the prevalence of a patient’s recollection of risk factor in-
formation was higher in patients with multiple comorbidities and that these patients
significantly change their lifestyle behaviors. This suggests that physicians are focused on
informing patients with multiple comorbidities. A secondary prevention setting should
include modern preventive cardiology programs with multidisciplinary teams of health-
care professionals to address all aspects of lifestyle and risk factor management, hence
reducing the risk of advense cardiovascular events. Following this, country-specific coro-
nary heart disease managed-care programs should be implemented based on the needs of
particular subpopulations.
Recommendations

The knowledge from our study provides several clinical implications. Our investiga-
tion on the determinants of the recollection of risk factor information in chronic coronary

patients revealed that slightly more than half of the patients, especially those

with multiple comorbidities, recollected risk factor information at a high threshold, about
>80%., This indicates that physicians were more concerned with patients with multiple
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risk factors, Therefore, it is important to leverage an approach with innovative ways to
help convey information and ensure the long-term effectiveness of communication. Our
findings have implications for understanding the effectiveness of patient-doctor interac-
tions and patients’ compliance with a physician’s information. Notably, communication
skills are crucial to successful medical practice, which greatly impacts patients’ satisfaction,
compliance, and outcomes, Importantly, a modern secondary prevention program should
be designed and include effective communication strategies, hence encouraging vigorous
behavioral changes,
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8. Summary

8.1 Summary (Polish)

Wskazniki strategii prewencji wtornej pozostaja niskie w FEuropie, a takze w Polsce.
Rehabilitacja kardiologiczna (CR) poprawia wyniki przezycia u pacjentdw z chorobg
niedokrwienng serca (IHD), jednak dtugoterminowe korzysci z krotkoterminowych programow
sg nadal przedmiotem dyskusji. W kraju, w ktorym mozliwosci kierowania na CR sg
ograniczone, uwazamy iz udzial w stacjonarnej CR powinien by¢ skoordynowany z cata
dhugoterminowsg strategig dziatan prewencyjnych. W przewlektym zespole wiencowym (CCS)
zasadnicze znaczenie ma przestrzeganie przez pacjenta zalecen lekarza dotyczacych stylu
zycia. Ocena cech zwigzanych z przypominaniem sobie przez pacjenta informacji od lekarza 1

zmian stylu zycia moze wyjasni¢ znaczenie indywidualnego dostosowania interwencji

prewencyjnych.
' . -
Polian Action on Sacondary ang Piimary P Dy Inter 1o R Evants (FOLA SPIRE)
Hypertonsion Hypedipicemia ibesty Diabetes Cargiac Rehabilitation

% @

Rycina 1. Zintegrowane podejscie do postepowania z czynnikami ryzyka u pacjentow z
przewlektym zespotem wiencowym. Interakcja miedzy pacjentem a lekarzem jest
podstawowym czynnikiem wplywajacym na lepsze przestrzeganie zalecen dotyczacych
kontroli czynnikéw ryzyka CVD. Program rehabilitacji kardiologicznej powinien by¢
wlaczony 1 omoéwiony podczas konsultacji pacjenta z lekarzem w celu ustalenia strategii
prewencyjnych.
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8.2 Summary (English)

Secondary prevention strategies rates remain poor in Europe as well in Poland. Cardiac
rehabilitation (CR) improves survival outcomes in patients with ischemic heart disease (IHD),
however the long term benefits of short-term programs are still discussed. While, in the country
where the capacity for stationary CR referral is low , we consider it of high importance to
combine with various long term actionable preventive strategies. A patient’s compliance to a
physician’s lifestyle information is essential in chronic coronary syndrome (CCS). Assessing
the characteristics associated with a patient’s recollection of physician information and lifestyle

changes could elucidate the importance of individual tailoring of preventive interventions.

=y

Polian Action on Sacondary ang Primary Prevention by interventon to Reduce Events (POLA SPIRE)

Hyperension Hypedipicema Cbesty Dinb=tes Cargiac Rehabilitation

g e ,

Figure 2. Integrated approach for risk factor management in chronic coronary syndrome
patients. Interaction between patient and physician is a fundamental approach for better
adherence for CVD risk factor control. Cardiac rehabilitation program should be integrated and
discussed during patient-physician consultation when deciding preventive strategies.
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