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Abstract

Aims and Objectives: To conduct a comparative analysis of heart failure knowledge scores and self-care abilities between middle-
aged and older adults.

Background: Studies of self-care skills and behaviors in older adults in the heart failure setting are being discussed. Among older 
patients, self-care ability is challenging, as it involves complex behaviors, attitudes, and decision-making processes.

Design: This is a subgroup analysis of a multicenter randomized clinical trial (NCT-01213875).

Methods: Patients included had Heart Failure with reduced ejection fraction and were stratified by age: ≤ 65 years (middle-aged) 
and > 65 years (older). Knowledge and self-care were extracted from the trial database. 

Results: In a sample of 252 patients, predominantly male, the final knowledge score after 6 months of follow-up differed significantly 
between the middle aged and older subgroups (65.9% vs. 59.4% respectively). There were no between-group differences in self-care 
scores at the end of follow-up. 

Conclusion: The incidence and prevalence of heart failure increase with age. Our study suggests that younger patients have greater 
knowledge of their disease when compared to older patients.

Relevance to Clinical Practice: Knowing the profile of patients with heart failure allows the implementation of individualized nurs-
ing education interventions in different health settings, thus contributing to the reduction of unfavorable outcomes.
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Introduction
Heart failure (HF) is a complex clinical syndrome characterized by a growing incidence as the population ages, rising from 0.3 per 

1,000 in the population under age 55 to 18 per 1,000 in those aged 85 years or older [1]. Among older adults, HF is one of the leading 
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reasons for hospital admission and readmission (with rates of readmission within 3 - 6 months of discharge ranging from 27 to 47%); it 
thus represents a major clinical and economic burden for health systems [2,3]. About half of all HF readmissions are related to multiple 
comorbidities, polypharmacy, and disorders related to HF rather than HF itself. The impaired cognitive and functional abilities resulting 
from aging also contribute to this unfavorable scenario [3] and have a negative impact on these patients’ quality of life and health 
knowledge [4].

Proper self-care behavior can prevent HF exacerbations and improve treatment outcomes. Self-care is considered an important element 
of chronic disease management. The development of self-care skills for everyday living has been associated with improved quality of life 
and reduced hospitalization and mortality rates [4]. However, self-care is often unsatisfactory in patients with HF, which can have negative 
repercussions for these outcomes [5]. Among older patients, self-care ability is challenging, as it involves complex behaviors, attitudes, 
and decision-making processes [6].

Within this context, comprehensive care programs that provide health care education rather than only conventional treatment of the 
clinical condition have been recommended for older patients with HF [5]. Implementation of specific interventions to improve disease 
knowledge, provide health education and build social support can directly and indirectly promote proper self-care behaviors [4].

Studies of self-care skills and behaviors in older adults are being discussed [2,7-9]. The present article reports the results of a subgroup 
analysis of a randomized clinical trial (RCT) [10] in which an individual home-based intervention, with an emphasis on HF education and 
everyday self-care practices, was administered to interventional group participants. Our subanalysis will compare HF knowledge scores 
and self-care skills between middle-aged and older participants of this RCT.

Methods
Design

This is a subgroup analysis of a multicenter randomized clinical trial HELEN-II RCT [10], registered in the Clinical Trials under number 
NCT-01213875.

Data collection

This study enrolled patients from two public hospitals in Southern Brazil from 10/8/2009 to 11/1/2012. In this sub-analysis all pa-
tients included were stratified dichotomously by age: ≤ 65 years (middle-aged group) and > 65 years (older group). 

According to the HELEN-II RCT [10] the eligibility criteria were admission for acute decompensation of HF with reduced ejection 
fraction (≤ 45%), age ≥ 18 years, and written informed consent for participation in the RCT. The exclusion criteria were major barriers to 
communication (short term memory loss, confusion, dementia); diagnosis of acute HF secondary to sepsis, myocarditis, or acute coronary 
syndrome; and barriers to contact during follow-up (living more than 20 km away from the study centers or having no possibility of 
telephone contact).

Three nurses trained in the management of patients with HF instructed the intervention group (IG) in the study guidelines. These 
consisted of four home visits (HV), interspersed with four telephone contacts, to reinforce disease education and self-care abilities. During 
the visit, nurses reviewed and oriented patients, caregivers and family members with regard to their knowledge of the disease and self-care 
to the prescribed recommendations. These recommendations included: pharmacological orientations (posology and medication effects) 
and also non-pharmacological strategies of care (weight control, hydro-saline restriction, physical activity, and annual vaccination).

The total follow-up period for each patient was 6 months. The control group (CG) received no intervention. Both groups continued to 
receive conventional follow-up at their facilities of origin, which could include multi-professional outpatient visits. 
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A standardized structured questionnaire was used to collect identifying information, sociodemographic and clinical variables and 
questions related to the reason for HF decompensation. 

The primary outcomes were the change in scores of disease knowledge and self-care skills between study enrollment (close to hospital 
discharge) and at the end of the 6-month follow-up period. To measure knowledge of HF, a validated 14-item questionnaire was applied 
[11]. Knowledge was considered appropriate when the patient scored 70% or higher. To measure self-care skills, the validated 12-item 
European Heart Failure Self-Care Behaviour Scale (EHFScBS) was used. EHFScBS scores range from 12 (best self-care) to 60 points (worst 
self-care) [12]. 

Ethical considerations

The study has been approved by the Research Ethics Committees of both institutions. Informed consent forms were signed by the 
patients or their families in the original RCT. 

Data analysis

The sample size was estimated for the outcome of readmissions (emergency-room visits and rehospitalization), as described 
elsewhere [10]. Statistical analyses were carried out in SPSS version 20.0. Between-group comparisons for sociodemographic and clinical 
characteristics were carried out through the t-test, chi-square test, and Mann-Whitney U, as appropriate. Continuous variables were 
expressed as mean and standard deviation or median and interquartile range. Analysis of covariance (ANCOVA) corrected for baseline 
score values was applied for the age-stratified groups (≤ 65 years and > 65 years of age). A two-tailed P-value < 0.05 was considered 
statistically significant.

Results
A total of 1,822 patients admitted with acute decompensated HF were potentially eligible. Among these, 1,570 met at least one criterion 

for exclusion and were not enrolled. The final sample analyzed consisted of 252 patients, stratified by age (≤ 65 years, n = 131; > 65 years, 
n = 121). The distribution of patients into IG and CG by age was similar (≤ 65 years: IG, n = 67, CG, n = 64; > 65 years: IG, n = 56, CG, n = 
65; P = 0.519).

Of the 252 patients included, 158 (63%) were male. The only sociodemographic characteristic that differed significantly between 
groups was the marital status variable “married/cohabitating”. There was no significant difference in knowledge and self-care scores 
between the middle aged and older groups at baseline. Characteristics of the groups are presented in table 1.

Figure 1 shows the change in scores for the primary outcomes throughout the follow-up period. At the end of the study, HF knowledge 
and self-care scores had improved in both age groups. For the knowledge questionnaire, the mean percentage of right answers at baseline 
was 47.9% for the middle-aged group and 44.1% for the older group. After 6 months of follow-up, this rate had increased to 65.9% in 
middle-aged patients vs. 59.4% in older patients (P = 0.031). Self-care questionnaire scores also improved for both groups, declining 
from 34.9 at baseline to 20.2 at the end of the study in the middle-aged group and from 33 to 21.2 in the older group. The between-group 
difference was not significant (P = 0.149).

Discussion
This study compared disease knowledge and self-care scores in two age groups (≤ 65 years vs. > 65 years) of patients with HF with 

reduced ejection fraction. We found that age is a variable that contributes significantly to better knowledge of one’s disease. As the elderly 
population has been growing worldwide, so has the prevalence of non-communicable diseases. In part because of increasing survival 
rates for acute coronary syndrome, HF now predominantly affects older adults, and is thus commonly associated with comorbidities [13]. 
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Variable Overall
n = 252

Group 1: ≤ 65 years
n = 131

Group 2: > 65 years
n = 121 P*

Sex, male† 158 (63) 87 (55) 71 (45) 0.255
Marital status, married/cohabitating† 154 (61) 84 (54) 70 (45) < 0.001
Ejection fraction (%)‡ 30±9 28±9 31±8 0.053
Duration of HF (years) ‡ 10±9 9±9 11±10 0.313
Number of medications† 0.421
≤ 5 115 (49) 65 (52) 50 (46)
> 5 119 (51) 60 (48) 59 (54)
Comorbidities†

Hypertension 175 (69) 88 (50) 87 (50) 0.603
COPD 39 (15) 17 (44) 22 (56) 0.302
Dyslipidemia 79 (31) 35 (44) 44 (56) 0.113
Diabetes mellitus 92 (36) 41 (45) 51 (55) 0.098
Baseline HF knowledge score (%)‡ 46±16 48±16 44±16 0.062
Baseline HF self-care score (points) ‡ 34±7 35±8 33±6 0.060

Table 1: Sociodemographic and clinical characteristics of patients with acute decompensated HF, stratified by age (middle-aged vs. older). 
†: n (%); ‡: Mean ± standard deviation; *: t-test.; HF: heart failure; COPD: Chronic Obstructive Pulmonary Disease. 

Figure 1: Heart Failure knowledge and self-care scores, stratified by age throughout 6 months of follow-up. 
(A) Disease knowledge scores at baseline (P = 0.062; 95%CI -0.18 to 7.69) and study end (P = 0.031; 95% CI 0.46 to 9.79);  

(B) Self-care scores at baseline (P = 0.060; 95%CI -0.08 to 3.79) and study end (P = 0.149; 95%CI -3.41 to 0.52).  
Between-group comparison (≤ 65 years vs. > 65 years) performed by ANCOVA with Bonferroni adjustment.
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This has increased the complexity of HF management; multidisciplinary teams with multiple strategies to recognize and better approach 
the various factors that have a negative impact on maintenance of clinical stability are required. 

In this study, middle-aged patients (age ≤ 65 years) had a greater positive variation in disease-knowledge scores than the older group. 
However, neither group had adequate knowledge then based on the mean scores. For self-care scores, despite a greater positive variation 
in the middle-aged group, the difference was not significant when compared to the improvement in scores achieved by older patients. It 
is important highlight that in this article the hypothesis was to analyze the sample according to the stratification by age independently 
of the intervention. These findings suggest that being younger has a favorable influence on disease knowledge, but not on self-care skills. 
We can also infer the marital status (specifically, being married or cohabitating) has a positive impact on improvement of knowledge and 
self-care scores.

Aging is associated with factors such as increasing treatment complexity (polypharmacy) and social vulnerability, which, together, can 
contribute negatively to knowledge and self-care in HF [14]. A study that evaluated 270 older patients (mean age 72 years) found that 
those in a marital relationship had better cognitive function than those living alone or without a partner [15]. Another study also showed 
that marital status is an independent factor associated with the prognosis of older patients with decompensated HF [14]. In addition to 
marital status, greater educational attainment has been shown to increase self-care scores as evaluated by the EHFScB Scale [15]. Male 
gender, on the other hand, appears to have a negative influence: when comparing men to women within the same age group, male patients 
score worse on self-care measures. Self-care behavior is considered a decision-making process and is thus affected by deficits in memory, 
attention, and executive functions, which, together, can interfere with perception and interpretation abilities (e.g. early recognition of the 
signs and symptoms of HF decompensation) [16]. In this sense, the literature has been highlighting the potential utility of aerobic physical 
activity for patients with HF, especially older adults, because exercise is known to improve cognitive function and have a positive effect on 
autonomic heart regulation [17].

A recent RCT evaluated the effect of family caregivers’ involvement in the self-care of 256 patients with HF under risk of rehospitalization 
[18]. Patients allocated to the IG and their family caregivers received a culturally appropriate educational session on the importance 
of self-care and symptom management, together with actions to support self-care. The main findings included a significant reduction 
in readmissions and an improvement in maintenance of self-care and confidence. These results suggest that family involvement has a 
positive influence on the self-care of patients with HF. Educational interventions which include the family in self-care are still incipient, 
even though this strategy is explicitly recommended in existing HF management guidelines [19].

Within a context where HF already accounts for approximately 50% of all hospitalizations in South America [20] and considering its 
higher prevalence in older adults, the stratification of patients according to their sociodemographic characteristics is a necessary strategy 
to allow customized patient management and promote integrated control of multiple comorbidities. 

Limitations of the Study
This study did not include an evaluation of participants’ cognitive state, a factor that could have played a role in the outcomes of 

interest. The current literature discusses aspects related to barriers of communication and self-care in patients with HF, however in 
the original study patients that presented major barrier of communication (short term memory loss, confusion, dementia) were not 
included. Our results showed a gain of knowledge of 18 points in the middle-aged group, but the impact of this gain on clinical outcomes 
was not evaluated in this subanalysis. Finally, because of the nurses’ time of travel, financial costs of the project, besides telephone calls 
as a strategy to promote patient engagement for self-care (focus of the intervention), we chose to delimit a certain geographic area. It is 
recognized that it is possible that patients at high risk of decompensation were excluded from the study.
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Conclusion
In this subgroup analysis of middle-aged vs. older participants of a randomized clinical trial, HF knowledge and self-care scores 

improved in both groups at the end of a 6-month follow-up period. Throughout this period, disease-knowledge scores were significantly 
higher in middle-aged patients than in the older group. It is suggested that in studies in this scenario, the incorporation of new health 
technologies associated with active participation of caregivers and/or family members may positively influence the promotion of self-care 
and health knowledge.

Relevance to Clinical Practice
The ascending curve of life expectancy in the world population directs the eyesight to the elderly patients. Thus, studies that cover this 

population guide us to the understanding of behaviors, attitudes, and the commitment to the health. In addition, the engagement of the 
family and/or caregivers is a cornerstone in the management of care in different settings for this population.

Given our findings, it is evident that knowing the profile of patients with HF allows to implement individualized nursing education 
interventions, and thus contribute to the reduction of unfavorable outcomes.
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• In the heart failure scenario the disease-knowledge scores were significantly higher in middle-aged patients than in the older group.
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