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Background: The well-being of individuals with chronic heart failure (HF) is significantly influenced by their health-related quality of life (HRQoL), which serves as a crucial measure indicating how HF affects their daily activities. Monitoring programs aimed at reducing the number of hospitalizations and improving functional conditions are currently being offered to patients with chronic HF.



The objective: To examine the long-term health-related quality of life changes in patients with heart failure enrolled in a follow-up program after hospitalization and to evaluate the factors associated with quality of life of patients with heart failure.



Methods: This prospective study was conducted between 2019 and 2020 at the Department of Cardiology of Lithuanian University of Health Sciences. Patients were divided into two groups: Group I consisted of 71 patients (60.2%) where the Minnesota Living with Heart Failure Questionnaire (MLHFQ) score decreased by more than 10 points at 4th visit if compared to the 1st one; and Group II consisted of 47 patients (39.8%) where the MLHFQ score remained unchanged or increased by less than 10 points at the 4th visit if compared to the 1st visit.



Results: Statistically significant differences were observed between groups. In Group II, a history of myocardial infarction was more frequent (p = 0.038), and there was a significantly higher occurrence of significant coronary artery disease (p = 0.006). Laboratory parameters indicating liver function exhibited statistically significant deterioration among patients in Group II. Specifically, AST (p = 0.050), ALT (p = 0.010), and GGT (p = 0.031) levels significantly increased. Upon analyzing the echocardiographic data, a statistically significant difference was found between the groups in relation to the left ventricular ejection fraction (LVEF) (p = 0.043) and TAPSE (p = 0.031). An analysis of changes in dimensions related to QoL was conducted during the long-term follow-up program, which revealed statistically significant differences between groups in overall changes based on the MLHFQ (p < 0.001). This difference was also observed across all dimensions, including the emotional, physical, and social aspects (p < 0.001).



Conclusion: Patients who had a higher LVEF at baseline, as well as those with an etiology of ischemic heart disease (IHD), better liver function, and fewer manifestations of edema, demonstrated a statistically significant improvement in their quality of life throughout the course of the patient monitoring program.
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1 Introduction

Heart failure (HF) is among the chronic conditions that elevate the risk of mortality associated with cardiovascular diseases. HF is characterized as a syndrome involving symptomatic ventricular dysfunction that exhibits continuous progression (1). HF is now recognized as a worldwide pandemic, impacting over 26 million individuals globally, with 15 million of them residing in Europe. In 2020, data from the Institute of Hygiene indicated that more than 132.3 thousand patients with HF were documented in Lithuania. Consequently, nearly 47 out of 1,000 Lithuanian residents grapple with HF symptoms that disrupt their daily activities, thereby diminishing their quality of life (2). As HF advances or experiences decompensation, complications such as lung, kidney, and liver failure emerge, along with the onset of sleep apnea syndrome and anemia. These complications have adverse effects not only on the patient's physical and functional well-being but also on their HRQoL (3). Monitoring programs with the goal of decreasing hospitalizations among HF patients and enhancing their functional status and HRQoL are actively being developed and implemented globally (4, 5). Educational interventions focused on enhancing self-care skills in patients with chronic diseases, particularly those with cardiovascular conditions, can play a role in improving their overall health (6). Patients experiencing HF will encounter alterations in their care requirements due to the implications of the illness and its treatment. Effectively addressing the challenges associated with the disease necessitates a comprehensive understanding of self-care behaviors. The aspect of adherence to self-care behaviors is particularly crucial in these patients, as acquiring skills in self-care directly influences their comfort, functional capabilities, and the progression of the disease (7). Assessing the scale of the problem in 2015, training sessions for heart failure patients were initiated in Lithuania to help individuals to obtain necessary skills in self-care techniques. In the same year, the order by the Ministry of Health “On the consultation of a cardiologist and nurse, including patient education, provided to individuals with heart failure’ was issued, specifying participants and consultants of this program. It was determined that the cardiologists holding a valid cardiologist license and having a certificate of 72 h informal education program on “Heart Failure Diagnosis, Treatment, and Outpatient Care Organization” can be involved in the program. Nurses providing services in this program must hold a valid general practice nurse license and have completed a program of no less than 288 h titled “Specialized Care for Heart Failure Patients.” The two centers where specialists are trained are located in Lithuanian University of Health Sciences (Kaunas) and Vilnius University (Vilnius). In Lithuania, this is the only long-term monitoring and training program designed for patients with heart failure.

Hence, the aim of the current study was to assess the influence of a prolonged monitoring program on changes in HRQoL and clinical parameters among patients with HF after HF decompensation.



2 Methods and materials


2.1 Study population

In the years 2019 March–2020 December, an observational research study was carried out at the Department of Cardiology, Lithuanian University of Health Sciences. Data from the prospective cohort of 118 HF patients who were discharged from the Department of Cardiology at Lithuanian University of Health Sciences following the decompensation of HF, coded as I50 according to the International Classification of Diseases (ICD-10), chronic decompensated and de novo instances were subjected to analysis. Based on the order of the Minister of Health of the Republic of Lithuania No V-1330 of 24 November 2015 “On the approval of the requirements for the provision of a consultation by a cardiologist and a nurse, including patient education, to persons with heart failure” all patients had completed four consecutive training consultations of 1 year. All data was collected during consultations.


2.1.1 Inclusion and exclusion criteria

The study included 118 patients who had four consultations with cardiologists and heart failure nurses within 12 months and were discharged from the hospital after treatment for acute HF or decompensated HF with reduced ejection fraction (EF). The patients included in the study provided written consent for the use of their personalized data for scientific purposes and for the publication of the obtained results publicly, ensuring their anonymity.

Exclusion criteria: Patients who did not complete the entire training and counseling program, life expectancy less than 1 year. or patients died within 1 year after HHF or unable to perform or well corporate with score assessment such as severe cognitive impairment or bed ridden status.

For a more thorough analysis, the participants were divided into two groups: Group I comprised 71 patients (60.2%) in whom the MLHFQ score decreased by more than 10 points (in accordance with the established standards of provision and quality of service for cardiologist and nurse consultation, including patient education, for individuals with heart failure, as per Order No. V-1330 of November 2015) at the fourth visit. Group II comprised 47 patients (39.8%) in whom the MLHFQ score either remained unchanged or increased by less than 10 points at the fourth visit. The patients received guideline-directed pharmacological and nonpharmacological treatments. During each visit, a cardiologic examination of the patient and laboratory tests were performed.

Four meetings with a nurse and a cardiologist were reserved for this training with the focus on self-care.

The training modules were organized according to the following topics:


	Module 1: General knowledge of HF (concept, affects on other organs, clinical symptoms);

	Module 2: Lifestyle limitations with HF (diet, physical activity, sex life);

	Module 3: Treatment for HF (medications, electrical devices, surgical treatment, palliative treatment);

	Module 4: Self-care in HF (nursing problem solving options, appropriate implementation of treatment and care plan, symptoms indicating deterioration).



Since the meetings are not held in groups, but in person, the confidentiality of a patient is ensured and opportunities to ask questions are provided.

The time of a consultation is shared by a cardiologist (30 min) and a nurse (1 h 20 min).

The main functions of a cardiologist during the meeting are making the plan of diagnostic tests; determining the plan and goal of the treatment; and monitoring achieved goals; if necessary, referring the patient to another specialist; adjusting medical treatment; reassessing clinical status.

The functions of the nurse in this program are broader and more time is allocated: (1) assessment of the patient (approximately 20 min); (2) patient education (approximately 45 min); (3) other functions (15–30 min).




2.2 Clinical data

Demographic and clinical data of the patients were collected, including information such as sex, age, New York Heart Association (NYHA) class, and comorbidities such as Type 2 diabetes mellitus (T2DM), stroke, dyslipidemia, anemia, chronic kidney disease (CKD), arterial hypertension (AH), previous myocardial infarction (MI), ischemic heart disease (IHD), significant coronary artery disease (CAD) (defined as ≥50% narrowing of the diameter of the lumen of the left main coronary artery or ≥70% narrowing of the diameter of the lumen of the left anterior descending coronary artery, left circumflex artery, or right coronary artery), atrial fibrillation (AF) were collected during the first visit, vital parameters including heart rate (HR), blood pressure (BP), waist circumference (WC) (considering WC ≥ 88 cm for women and ≥102 cm for men as enlarged), obesity grade [based on body mass index (BMI) ≥ 30], existing ankle edema (graded on a scale from 1+ (mild) to 4+ (severe)), 6-Minute Walk Test (6 MWT) dyspnea, and laboratory tests such as N-terminal pro B-type natriuretic peptide (NT-proBNP), hemoglobin, urea, potassium, sodium, uric acid, creatinine, glomerular filtration rate (GFR), aspartate aminotransferase (AST), alanine transaminase (ALT), gamma-glutamyl transferase (GGT), bilirubin, direct bilirubin, alkaline phosphatase were collected during all visits. In review echocardiographic parameters (data collected during the first and fourth visit) were also assessed to evaluate left ventricular (LV) and right ventricular systolic function.



2.3 Minnesota living with heart failure questionnaire (MLHFQ)

The Minnesota and European Heart Failure self-care questionnaires were used to evaluate how HF symptoms changed participants' quality of life and were assessed during scheduled visits. Other factors (symptoms, signs, and laboratory indicators of heart failure) influencing the evaluation of the monitoring effectiveness were also assessed. The MLHFQ stands as the frequently utilized tool for assessing the quality of life in patients with heart failure (8–10). The MLHFQ comprises 21 questions designed to assess the impact of heart failure on the physical, psychological, and socioeconomic aspects of patients (11). It offers a personalized perspective on various restrictive circumstances linked to the syndrome. The questions cover areas such as the signs and symptoms of heart failure, social relationships, physical and sexual activity, work, and emotions. Each question's response is selected on a scale ranging from 0 (none) to 5 (very much), with higher scores indicating a poorer quality of life (12).



2.4 European HF self-care questionnaire

Within this study, the self-care practices of heart failure (HF) patients were evaluated utilizing the European HF Self-Care Questionnaire (4). This questionnaire consists of 12 questions, and responses are rated on a 5-point Likert scale: “completely agree” (1 point), “agree” (2 points), “neither agree nor disagree” (3 points), “do not agree” (4 points), and “completely disagree” (5 points). The cumulative score derived from the questionnaire signifies the degree of self-care in HF patients, with a lower score indicating more effective self-care practices. The scoring categories were defined as follows: 12–27 points indicate good self-care, 28–43 points indicate satisfactory self-care, and 44–60 points indicate poor self-care.



2.5 Statistical analysis

Data were analyzed using the Statistical Package for the Social Sciences 27 (SPSS 27) software package (13). Continuous variables are expressed as mean ± standard deviation (SD) and were assessed using the unpaired Student's t-test. Categorical variables are presented as absolute numbers (percentages) and were compared using the χ2 test. Statistical significance was set as statistically significant data.



2.6 Ethical considerations

All participants received written information on the study aims and purpose, were informed that the confidentiality of their data was guaranteed and that they could withdraw at any time, and provided written informed consent. All data collected from the participants were identified using anonymous codes. This study was reviewed and approved by the Kaunas Regional Biomedical Research Ethics Committee (2022-10-11; Nr. P1-BE-2-5/2018).




3 Results


3.1 Clinical characteristics of the study population

The study included 118 patients experiencing deteriorating HF, categorized as I50 according to the International Classification of Diseases (ICD-10), encompassing both chronic decompensated and de novo cases. In Group I, the average age was 63.6 (±11.82) years, and in Group II, it was 59.06 (±13.9) years (p = 0.05). 61 (85.9%) patients in Group I and 40 (85.1%) in Group II were male (p = 0.902).

During the study, no significant differences were observed between the groups in terms of NYHA functional class (p = 0.182) and concurrent conditions, such as type 2 diabetes (p = 0.984), arterial hypertension (p = 0.771), atrial fibrillation (p = 0.453), dyslipidemia (p = 0.207), and cerebrovascular stroke (p = 0.181). However, when assessing the origin of HF, statistically significant differences were observed between the groups. In Group II, a history of myocardial infarction was more frequent (p = 0.038), and there was a significantly higher occurrence of significant coronary artery disease (p = 0.006).

During the study, no significant differences were observed between the groups in terms of NYHA functional class (p = 0.182) and concurrent conditions, such as type 2 diabetes (p = 0.984), arterial hypertension (p = 0.771), atrial fibrillation (p = 0.453), dyslipidemia (p = 0.207), and cerebrovascular stroke (p = 0.181). However, when assessing the origin of HF, statistically significant differences were observed between the groups. In Group II, a history of myocardial infarction was more frequent (p = 0.038), and there was a significantly higher occurrence of significant coronary artery disease (p = 0.006).

When comparing the clinical data across the groups, a statistically significant manifestation of ankle edema was observed in Group II (p = 0.05). However, no statistically significant differences were found between the groups in terms of heart rate (p = 0.630), blood pressure (p = 0.917), waist measurements (p = 0.917), obesity prevalence (p = 0.283), presence of dyspnea (p = 0.157), or results of the 6-Minute Walk Test (p = 0.283).

Laboratory parameters indicating liver function showed a statistically significant increase among the patients in Group II. The following indicators showed an increase: specifically, AST (p = 0.050), ALT (p = 0.010) and GGT (p = 0.031) levels were significantly affected. However, no significant differences were observed between the groups in the remaining laboratory test results (Table 1).

Analysis of the echocardiographic data (Table 1) revealed a statistically significant difference between the groups in terms of LVEF (p = 0.043) and TAPSE (p = 0.031). There were no statistically significant differences between the groups in terms of LVEDD (p = 0.963) or left atrial size (p = 0.767).


TABLE 1 Basic characteristics and comparison of clinical, laboratory parameters and echocardiographic data between groups of the patients with heart failure after long term monitoring program.

[image: Table 1]

In addition, we analyzed changes in HRQoL dimensions during the long-term follow-up program and observed statistically significant between-group differences in the overall change in the MLHFQ (p < 0.001), as well as in all dimensions, including emotional, physical, and social aspects (p < 0.001). Comparison of HRQoL dimensions changes was defined whether V1-V4 (Table 2).


TABLE 2 Comparison of HRQoL dimensions changes during long-term monitoring program of patients (based on Minnesota living with heart failure questionnaire) in patients with heart failure.

[image: Table 2]

For more detailed analysis based on the ROC (Receiver Operating Characteristic) test, we obtained the following threshold values: KSIF 17.5% (area under the ROC curve 61.1%), ALT value 27.6 (area under the ROC curve 63.3%), and age threshold value of 60 years (area under the ROC curve 59.7%) (Table 3).


TABLE 3 Characteristics and comparison of threshold values age, LVEF, significant coronary disease and ALT between groups of the patients with heart failure after long term monitoring program.

[image: Table 3]

Age groups (<60 and >60 years) were directly and significantly correlated with the presence of significant coronary artery disease (yes-no) (r = 0.209, p = 0.018); conversely, they were significantly inversely correlated with the ALT group (<27.6 and >27.6) (r = −0.266, p = 0.003).

A multivariate logistic regression analysis was conducted to explore potential factors associated with a decline in quality of life. It was found that the presence of significant coronary artery disease (p = 0.031), reduced LVEF (p = 0.008), and elevated ALT (p = 0.001) levels are associated with worse quality of life (Tables 4, 5).


TABLE 4 Results of univariate logistic regression analysis assessing to examine the relations of the age, LVEF, significant coronary artery disease and ALT with group II during follow-up.

[image: Table 4]


TABLE 5 Results of multivariate logistic regression analysis assessing to examine the relations of LVEF, significant coronary artery disease and ALT with group II during follow-up.

[image: Table 5]

Although there was no statistically significant difference between the groups in the assessment of the European HF Self-Care Behavior Scale (Table 6), a statistically significant difference was found between the first and fourth visits in the assessment of the European HF Self-Care Behavior Scale (p = 0.0001) in both groups.


TABLE 6 Comparison of self-care changes during long-term monitoring program of patients based on the European Heart Failure Self-Care Behavior Scale in patients with heart failure.

[image: Table 6]

When examining the correlation between the MLHFQ and the European HF Self-Care Behavior Scale (Figure 1), we identified a direct and statistically significant correlation between changes in self-care and MLHFQ scores (r = 0.221, p = 0.028).


[image: Figure 1]
FIGURE 1
Correlation between the Minnesota Living with Heart Failure Questionnaire and European Heart Failure Self-Care Behavior Scale in patients with heart failure undergoing a long-term monitoring program.





4 Discussion

Quality of life assessment encompasses the use of generic and specific questionnaires. Notably, within the realm of specific assessments, the MLHFQ, pioneered by Rector, is the preeminent choice (14). Our results revealed that patients with an unchanged or increased MLHFQ score of less than 10 points at the fourth visit exhibited a statistically significant history of previous myocardial infarction (MI) and significant coronary artery disease (CAD).

Edema in the extremities among patients with heart failure (HF) can result from multiple factors, such as insufficient function in the left and/or right sides of the heart, autoregulatory mechanisms within the cardiovascular system, concurrent fluid retention, or even of the use of medications for treatment (15, 16). In a study by Kedler et al., which emphasized the role of physical examinations and supplementary tests in HF diagnosis within primary healthcare, a substantial occurrence of bilateral ankle edema was noted among recently diagnosed HF patients in comparison to the patients without heart failure (40.6% vs. 22%) (17). Analysis of the data from our study revealed a statistically significant occurrence of ankle edema among patients in Group II (p = 0.05).

Liver dysfunction is common among patients with chronic heart failure (CHF) (18). Reduced cardiac output causing hypoperfusion and congestion due to volume and pressure overload can result in hepatic injury (19). Although liver dysfunction is prevalent in heart failure (HF) patients, the prognostic significance of liver function tests (LFTs) remains a subject of debate (20). Decreased perfusion from low cardiac output and arterial hypoperfusion leads to “acute cardiogenic liver injury (ACLI),” characterized by elevated AST and ALT levels in heart failure, indicating hepatocellular damage (21). A retrospective analysis of the PARADIGM-HF trial revealed that elevated levels of alanine aminotransferase (ALT) were linked to a poorer prognosis in patients with chronic heart failure with reduced ejection fraction (HFrEF), as well as total bilirubin, while aspartate aminotransferase (AST) did not show a significant association with prognosis (22). In our study, there was a statistically significant difference between the groups in terms of specific indicators of liver function: AST (P = 0.050), ALT (P = 0.010), and GGT (P = 0.031). These indicators were worse among the patients in Group II.

The left ventricular ejection fraction (LVEF) is a fundamental measure of left ventricular systolic function. LVEF represents the fraction of chamber volume ejected during systole (stroke volume) relative to the volume of blood in the ventricle at the end of diastole (end-diastolic volume) (23). LVEF is the most widely utilized parameter to assess patients with heart failure (HF) (24). In the study by Wu S at all. low LVEF was associated with higher mortality and major adverse cardiovascular events (MACE) compared with normal and high LVEF (p < 0.0001) in women (25). By contextualizing survival within the framework of actuarial prognostication, in the study Drozd M at al. has elucidated that individuals afflicted with heart failure and diminished left ventricular ejection fraction (LVEF) exhibit a 2.4-fold increase in mortality beyond anticipated levels. The preponderance of this decrement in life expectancy is attributed to patients with comorbidity, with a pronounced impact observed among the female population (26). Ravera A et al. found in their study that although women with HFrEF had similar physician-rated symptoms, they reported worse quality of life than men (27). Some studies suggest that the quality of life (QoL) for HF patients is not dependent on the LVEF (24) and remains comparable between patients with preserved LVEF (HFpEF) and reduced LVEF (HFrEF) in contemporary randomized clinical trials, adjusting for variations in demographics, functional status, and symptom burden (28). Nevertheless, other research studies indicate notable distinctions in both total MLHFQ scores and MLHFQ subscale scores among the three groups categorized by left ventricular ejection fraction (LVEF): preserved LVEF (>50%), mid-range LVEF (40%–49%), and reduced LVEF (<40%) (p < 0.05). Additionally, it was observed that within the groups with lower MLHFQ scores, the HFmrEF group exhibited significantly higher rates of mortality and heart failure-related hospitalization compared to the HFpEF group (p = 0.035) (29).

In the present study, the analysis of electrocardiographic data revealed a statistically significant difference between the groups according to LVEF (p = 0.043) and TAPSE (p = 0.031).

The assessment of HRQoL in HF patients is crucial as it serves as a significant outcome measure, reflecting the influence of HF on their everyday existence (30, 31). Instruments for evaluating HRQoL offer a means to delve into patients' perspectives on how HF affects their daily life and overall well-being, providing insights that clinical measurements alone cannot directly capture (32). Therefore, improving HRQoL is an important treatment goal (33, 34). Research confirms that the results from the present prospective study, involving a substantial cohort of patients hospitalized for HF at various medical centers, validate and establish the reliability of the MLHFQ. Crucially, the study affirms the unidimensionality of the MLHFQ total score (35). We analyzed the changes in quality-of-life dimensions during the long-term follow-up program and observed statistically significant between group differences in the overall change in the MLHFQ (p < 0.001), as well as in all dimensions, including emotional, physical, and social aspects (p < 0.001). Despite variations in intensity, content, and personnel overseeing the implementation, self-management interventions for patients with heart failure consistently lead to enhanced outcomes directly linked to their condition. These interventions also show associations with improvements in HRQoL (36). The proficiency of patient self-management skills is one of the key aspects of heart failure (HF) management. Evidence indicates that individuals diagnosed with congestive heart failure (CHF) who exhibit elevated levels of self-care demonstrate diminished mortality rates and decreased incidences of hospital readmissions attributable to disease exacerbations (37). In examining the connections between quality of life and self-care, studies have demonstrated that reduced self-care is linked to a decline in overall HRQoL, including both physical and emotional subcomponents. These associations remained strong, with minimal influence from established covariates, and were consistent for both overall self-care and consultation for the heart failure symptom subscale (12). In our study, a statistically significant correlation was observed between alterations in self-care scores and variations in the MLHFQ score (r = 0.221, p = 0.028).

During the research, examining the factors that worsen the quality of life, we found that significant coronary artery disease (p = 0.031), reduced LVEF (p = 0.008), and elevated ALT (p = 0.001) levels are associated with worse quality of life. This is supported by a study conducted by K. A. Shonafi et al.


4.1 Limitations

The study was conducted in one of the largest Lithuanian hospitals, where patients from all over Lithuania are referred. Although, the geographical inequalities and limited access to services may prevent patients from rural areas to get consultations. Also, in the study, we did not assess the level of education of the patients, which could have an impact on the ability of the patients to absorb the teaching topics and have better self-care. Marital status was also not assessed. This aspect is also significant in assessing patients' self-care. The absence of a control group also serves as a limitation.




5 Conclusions

Patients who exhibited a higher left ventricular ejection fraction (LVEF) at baseline, as well as those with an etiology of ischemic heart disease (IHD), better liver function, and fewer manifestations of edema, demonstrated a statistically significant improvement in their quality of life throughout the course of the patient monitoring program. Significantly, patients whose scores on the MLHFQ decreased by >10 points demonstrated considerable enhancement in their quality of life throughout the monitoring program.
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