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What is already known on 
this topic?
• Heart failure is a prevalent, 

chronic condition associated 
with significant morbidity, 
mortality, and healthcare 
burden globally.

• Self-care is a critical 
component of heart failure 
management and has been 
shown to improve quality of 
life and reduce hospitalizations 
and mortality.

What does this study add on 
this topic?
• The study found that, across all 

versions of the European Heart 
Failure Self-Care Behavior 
Scale (12-item, 9-item, 
and standardized 0–100 
format), heart failure patients 
demonstrate inadequate and 
poor self-care behavior.

• The review highlights the lack 
of satisfactory self-care levels 
worldwide, reinforcing the need 
for tailored interventions and 
improved patient support.

• The study also provides 
evidence for significant 
heterogeneity in self-care 
scores due to factors like 
country, care setting, and study 
quality, suggesting the need for 
context-specific strategies in 
self-care improvement.

Abstract
AIM: This study aimed to review the self-care status of heart failure patients through the European Heart 
Failure Self-Care Behavior Scale.
METHODS: Eligible studies were retrieved by searching in PubMed, Web of Science, and Embase. The 
studies’ title, abstract, and full text were screened and selected by two researchers independently. The 
data were analyzed using the Comprehensive Meta-Analysis software and a random effects model.
RESULTS: A total of 7819 studies screened and 31 articles were included finally. The mean scores of self-
care in studies using the 12-item questionnaire were estimated to be 32.91 ± 1.29 (95% CI: 30.38–35.44), 
in studies using the 9-item questionnaire it was 25.54 ± 1.45 (95% CI: 22.68–28.40), in studies using the 
9-item questionnaire with standardized score (0–100), it was 62.28 ± 5.2 (95% CI: 52.08–72.47).
CONCLUSION: The findings demonstrate that the level of self-care in heart failure patients is not 
satisfactory. Due to the high heterogeneity of the studies, the findings should be interpreted with caution.
Keywords: EHFScBS, heart failure, self-care, systematic review

Introduction

Heart failure (HF) is a complex, multifactorial, and progressive syndrome with life-threatening 
consequences. It is caused by structural and functional abnormalities in the heart and leads to 
significant morbidity, mortality, and reduced functional capacity (Butler et al., 2023; Savarese 
et al., 2023). While the incidence of HF appears to be stabilizing and decreasing in industrialized 
countries, its prevalence is increasing due to population aging, advancements in the treatment 
and survival of patients with ischemic heart disease, and the availability of effective evidence-
based therapies. More than 64 million people worldwide and 6 million people in the United States 
are afflicted with HF (Savarese et al., 2023). The prevalence of HF is estimated to be 1–2%, in 
Europe and 2% in the United States, while higher rates have been documented in Southeast 
Asian countries such as Taiwan (6%) and Indonesia (5%) (Butler et al., 2023; Savarese et al., 
2023). Heart failure is more prevalent in countries with a higher proportion of elderly individu-
als, especially among adults aged over 80 years, who have an HF prevalence of more than 10% 
(Savarese et al., 2023).

Given the chronic nature of the HF and the disruption in physical and social activities, patients 
face a decline in quality of life and an increase in healthcare costs (Niriayo et al., 2024; Ural et al., 
2015). Therefore, efforts to reduce its social and economic burden have become a major priority 
in public health (Jiang & Wang, 2021a,b). There are several pharmacological and non-pharma-
cological treatment guidelines for HF management (Shah et al., 2017). The main objectives of 
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HF management are focused on enhancing self-care, reducing 
complications and hospitalizations, and improving the overall 
quality of life (Liu et al., 2014).

Self-care is the cornerstone of HF treatment and is essential 
for long-term HF management. Self-care refers to engaging in 
behaviors that promote health and limit the progression of the 
disease (Jiang & Wang, 2021a,b). Improving self-care is asso-
ciated with patient outcomes such as improved quality of life 
and reduced mortality and readmission rates (Jaarsma et al., 
2021; Pobrotyn et al., 2021). Self-care requires making life-
style changes (e.g., engaging in physical activity), being aware 
of symptom exacerbations (e.g., weight gain), and taking imme-
diate action to manage these symptoms (e.g., using additional 
diuretics) (Jaarsma et al., 2021). Despite the importance of self-
care in enhancing the health of HF patients, many find adhering 
to it challenging, particularly during the transition from hospital 
to home and community.

The Self-Care of Heart Failure Index (SCHFI) and the European 
Heart Failure Self-Care Behavior Scale (EHFScBS) are two of the 
most common tools that have been used in studies to assess 
the status of self-care behaviors in HF patients. Both tools have 
been translated into different languages and psychometrically 
tested (Yu et al., 2010). The SCHFI was developed by Riegel 
et al. in 2004, and since then, it has been updated to various ver-
sions (Vellone et al., 2020). The EHFScBS (12-item) was devel-
oped by Jaarsma in 2003, then revised and reduced to a 9-item 
scale (EHFScBS-9) in 2009 (Jaarsma et al., 2003; Jaarsma et al., 
2009). The SCHFI has three dimensions: self-care maintenance, 
symptom perception, and self-care management (Vellone et al., 
2020). On the other hand, the EHFScBS consists of two factors: 
adherence to regimen and consulting behaviors (Jaarsma et al., 
2003). It seems that the SCHFI and the EHFScBS complement 
each other. The SCHFI provides detailed information about 
the area of deficiency in self-care, and the EHFScBS is a brief 
and practical tool that focuses on self-care behavior (Yu et al., 
2010). Various focuses of these tools allow healthcare profes-
sionals to choose the appropriate one for self-care assessment 
of heart failure patients.

Given the importance of self-care, the question is how is the 
self-care behavior status among individuals suffering from HF 
worldwide? Numerous primary studies have been conducted 
on self-care behaviors among HF patients in various countries. 
A clear and comprehensive understanding of HF patients’ self-
care status, achieved through synthesizing study results, can 
provide valuable insight to healthcare providers, healthcare 
managers, and researchers. In addition, it can guide the direc-
tion of future research and developing targeted interventions 
and tailored approaches to better support HF patients in man-
aging their condition and improving their overall well-being. The 
literature review revealed that one systematic review has been 
conducted to assess the self-care status of HF patients using 
the SCHFI (Aghajanloo et al., 2021). While many primary studies 
have measured the self-care behaviors status in individuals with 
HF using EHFScBS scale, no systematic review study was found 
that combines and describes the self-care behaviors of HF 
patients using this scale. Because the SCHFI and the EHFScBS 
are somewhat different and appear to be complementary, 

therefore, the present study was designed and conducted with 
the aim of systematically reviewing the self-care behaviors sta-
tus in patients with HF using EHFScBS scale.

Research Question
1. How is the self-care behaviors status in patients with HF?

Methods

Study Design
The present study is a systematic review and meta-analysis. 
The study follows the PRISMA (Preferred Reporting Items for 
Systematic Reviews and Meta-Analysis) checklist for reporting 
(Liberati et al., 2009). The study protocol has been registered 
in the International Prospective Register of Systematic Reviews 
database under the registration number CRD42018090796..

Search Strategy
A systematic electronic search was conducted in the PubMed, 
Web of Science, and Embase databases between the years 
2003 and 2022. The keywords used for the search included 
“heart failure”, “congestive heart failure”, “self-care”, “self-man-
agement”, and their various spellings. Additionally, supplemen-
tary and manual searches were performed in Google Scholar, 
Scientific Information Database, and Magiran and article refer-
ences for Persian articles.

Selection Criteria
The observational studies (cross-sectional and cohort studies 
that primarily assess patients’ self-care status among individu-
als over 18 years old with HF) were included in the screening 
stage.

The inclusion criteria in the retrieval stage include studies that 
used either the 12-item or 9-item version of the EHFScBS to 
measure self-care behaviors, published between 2003 and 
2022, in either English or Persian languages and full-text articles.

The following types of studies were excluded from the review: 
intervention studies, clinical trials, study protocols, systematic 
reviews, letters to the editor, abstracts, psychometric instru-
ment validation studies, experimental studies, or qualitative 
studies. In cases where multiple articles from the same study or 
secondary data analysis were found, the study that presented 
more comprehensive results was included in the review process.

All the retrieved articles were entered into the EndNote soft-
ware, and duplicate records were removed. Then, the retrieved 
articles were independently reviewed and screened by two 
authors based on their titles and abstracts. In case of any dis-
agreements, the full text of the article was thoroughly exam-
ined for further evaluation. In the next step, the full text of all 
selected articles was individually assessed by two authors based 
on the inclusion criteria and was chosen for the final review.

Risk of Bias
The quality assessment of the articles was performed inde-
pendently by two authors using the Newcastle-Ottawa Scale 
(Modesti et al., 2016). This tool consists of seven questions 
categorized into three domains: selection, comparability, and 
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outcome. Each domain assigns a maximum of 5 stars for selec-
tion, 2 stars for comparability, and 3 stars for outcome (a total 
of 10 stars). A higher number of stars indicates higher study 
quality (Supplementary Table 1).

Data Extraction
The data were extracted by two investigators using a data 
extraction form. Prior to data extraction, the authors reached 
an agreement regarding the items to be included in the data 
extraction form. The relevant data items included: first author’s 
name, publication year, country, study design, sample size, 
study setting, participant characteristics (age, gender, New 
York Heart Association class, and ejection fraction), and cen-
tral tendency and dispersion indices for self-care. EHFScBS has 
two main versions: EHFScBS-12 and EHFScBS-9 with scor-
ing of 12–60 and 9–45 respectively. In EHFScBS, each item’s 
response is assessed using a 5-point Likert scale, ranging from 
“always” with a score of 1 to “never” with a score of 5, to deter-
mine the frequency of engaging in the specified behaviors. The 
total score is obtained from the sum of the scores of each item. 
In the EHFScBS scale, higher scores indicated poorer self-care 
behavior. In spite of this, some studies standardized the total 
score from 0 to 100 for easier interpretation, where a higher 
score indicates better self-care.

Statistical Analysis
The meta-analysis was performed using Open Meta-Analyst 
software. (Brown University, Providence, RI, USA), version 10.10. 
Tthe data were pooled, which were weighted by the inverse 
variance of the individual studies, to derive an overall mean 
and the associated 95% CI. Heterogeneity among the studies 
was examined using the I2 statistic. Because of high I2 values, 
checking outlier values and re-checking data in terms of entry 
correctness was adopted. Due to the heterogeneity among the 
included studies, a random-effects model was employed (Barili 
et al., 2018; Ruppar, 2020). Also, the source of heterogeneity 
was investigated using meta-regression. A P-value of less than 
.05 was considered statistically significant.

Results

In the initial search, 11,251 articles were retrieved, and after 
removing duplicates, 7819 articles remained. Then, the titles 
and abstracts of the articles were reviewed and subjected to 
the initial screening, resulting in the selection of 231 articles. In 
the subsequent full-text review, 200 articles did not meet the 
inclusion criteria and were excluded from further consideration. 
Finally, 31 studies met the inclusion criteria and were included 
in the review and meta-analysis (Table 1). The flow of studies 
through the different stages is depicted in the PRISMA flow dia-
gram shown in Figure 1.

The selected studies consisted of 27 cross-sectional stud-
ies and 4 prospective studies. These studies were conducted 
in various regions, including Asia (Iran, China, Japan, South 
Korea), Europe (Spain, Germany, Netherlands, Poland, Sweden, 
Ireland, Slovenia), the United States, and Brazil. Out of these, 
19 studies were conducted on hospitalized patients, 11 on out-
patients, and 1 study had a combined outpatient and hospital 
setting.

Out of the selected studies, 17 studies used the 12 item and 14 
studies used the 9 item.

The quality assessment of the articles revealed that the received 
scores ranged from 5 to 8 stars, showing variability in the quality 
of the studies. The assigned number of stars for the studies was 
as follows: four studies received 5 stars, 18 studies received 6 
stars, seven studies received 7 stars, and two studies received 8 
stars (Supplementary Table 1).

The total sample size under investigation was 6996 patients 
(New York Heart Association classes I–IV). The samples included 
4258 male and 2738 female participants. The sample sizes in 
the studies varied between 33 and 1123 individuals. The mean 
age of the samples ranged from 56 to 81 years. The mean ejec-
tion fraction was reported in 14 studies which ranged from 26% 
to 54%.

In the 17 studies that used the 12-item version, the mean 
self-care scores ranged from 24 (Rathman et al., 2011) to 41 
(Daryasari et al., 2012). In the nine studies that utilized the 9-item 
version, the mean self-care scores ranged from 18 (Masterson 
Creber et al., 2017) to 34 (Sedlar et al., 2021). Additionally, in five 
studies that used the 9-item version with standardized score 
(0–100), the mean self-care scores ranged from 49 (Pobrotyn 
et al., 2021) to 80 (Liljeroos et al., 2020).

To assess heterogeneity, the I2 statistic was calculated for 
studies using the 12-item questionnaire (I2: 98.82%), stud-
ies using the 9-item questionnaire (I2: 98.81%) and stud-
ies using the 9-item version with standardized score (I2: 
99.09%). Therefore, a random effects model was used for the 
meta-analyses.

Meta-Analysis
Based on the meta-analysis results, the overall mean and stan-
dard deviation of self-care scores in studies using the 12-item 
questionnaire were estimated to be 32.91 ± 1.29 (95% CI: 
30.38–35.44), in studies using the 9-item questionnaire it was 
25.54 ± 1.45 (95% CI: 22.68–28.40) and in studies using the 
9-item questionnaire with standardized score (0–100) it was 
62.28 ± 5.2 (95% CI: 52.08–72.47) (Figures 2–4). One study also 
reported the mean self-care without the standard deviation and 
was not included in the meta-analysis (Yoshinaga et al., 2022). 
Because of high I2, the potential contributors to I2 were analyzed 
by meta-regression. Findings showed that country, setting, and 
quality score of studies have a significant role in high heteroge-
neity of results.

Discussion

Present systematic review and meta-analysis assessed the sta-
tus of self-care behavior in patients with HF using the EHFScBs 
scale. EHFScBS has no cutoff point. Therefore, a higher score 
indicates poorer self-care. Only EHFScBS with a standardized 
score (0–100) has a cutoff point of 70, such that a threshold of 
≥70 was defined as adequate and <70 as inadequate self-care 
(Wagenaar et al., 2017). In the studies that used the 12-item 
version, the mean was 32 (range: 12–60) and for those that 
used the 9-item version, the mean score was 25 (range: 9–45) 
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which is almost equal to the average of the range. In the studies 
that used the 9-item version with standardized score (0–100), 
the mean was 62, which was inadequate. Therefore, patients’ 
self-care behaviors in all versions of EHFScBS were inadequate 
and poor.

Similar to the findings of the current study, another systematic 
review study using the SCHFI tool reported insufficient self-
care behaviors in the three dimensions of maintenance, man-
agement, and confidence (Aghajanloo et al., 2021). The results 
of the current study show that patients with HF have diffi-
culty in adhering to the regimen, recognizing and appropriately 
responding to the symptoms, and consulting with healthcare 
providers.

The management of HF relies on patients’ ability to success-
fully integrate self-care behaviors into their daily routines and 
promptly recognize and respond to symptoms (Jaarsma et al., 
2017). In a systematic review study, patients utilized perception-
based and action-based strategies to integrate self-care rec-
ommendations into their daily activities (Harkness et al., 2015). 
These strategies were complex, intentional, and well-planned, 

drawing from past experiences to manage life with HF (Harkness 
et al., 2015). However, patients have reported that changing life-
style habits and adopting new behaviors are the major barriers 
to self-care (Negarandeh et al., 2021). Nevertheless, patients 
were eager to manage their HF and utilized creative and col-
laborative approaches (such as integrating self-care into their 
daily lives, extensive cooperation with family caregivers, efforts 
to recognize and respond to symptoms, and strengthening their 
independence) for daily management (Clark et al., 2014). People 
with HF desire to adhere to treatment regimens because they 
want to reduce symptoms and hospitalizations.

In the previous studies, a wide range of factors has been iden-
tified as contributing to the low level of self-care in patients 
(Al-Hammouri & Rababah, 2022; Kessing et al., 2016; Molla 
et al., 2022; Sedlar et al., 2017). The role of factors such as 
age, gender, education level, low knowledge, depression, self-
efficacy, psychological well-being, impulsivity, perceived stress, 
perceived control, and social support in self-care has been 
demonstrated (Al-Hammouri & Rababah, 2022; Kessing et al., 
2016; Molla et al., 2022; Sedlar et al., 2017), but these studies 
suggest further investigation to gain a more comprehensive 

Figure 1.
Flow Diagram of the Study Selection Process Based on Preferred Reporting Items for Systematic Reviews and Meta-Analysis 
Guidelines.
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understanding of the factors related to self-care. A qualita-
tive study identified three main factors as barriers to self-care 
in HF patients: personal factors (lack of knowledge, negative 
emotions, and difficulty of changing habits), disease burden 
(physical decline, comorbidities, and costs), and support (social 
support, neglect of self-care, and access to the healthcare sys-
tem) (Negarandeh et al., 2021). To enhance self-care in patients, 
attention to the modifiable factors and barriers can be benefi-
cial. Therefore, individuals with HF require support, specialized 
education, and encouragement to minimize disruption in their 

lives and empower them to participate in and take responsibility 
for their health.

Some researchers indicate the positive role of different inter-
ventions in promoting self-care and patient outcomes. Nurses, 
due to their close interactions with patients, can play a crucial 
role in the implementation of tailored interventions. A sys-
tematic review by Son et al. (2020) showed that nurse-led HF 
self-care education significantly reduced the risk of readmis-
sion and mortality (Son et al., 2020). Also, Massimi et al. (2019) 

Figure 2.
Overall Mean Score of Self-Care (12-Item) Based on a Random Effects Model.

Figure 3.
Overall Self-Care Mean (9-Item) Based on a Random Effects Model.

Figure 4.
Overall Self-Care Mean (the 9-Item Version with Standardized Score) Based on a Random Effects Model.
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demonstrated that interventions led by nurses have short-term 
effectiveness in increasing self-care behaviors, and the long-
term effect of interventions showed no statistically significant 
improvement (Massimi et al., 2019). They recommended that 
comprehensive nurse-led educational interventions, combined 
with post-discharge follow-up and ongoing care, can yield the 
best outcomes for HF patients and improve self-care behav-
iors. Another systematic review showed that self-management 
interventions in HF patients can improve awareness, quality of 
life, and hospitalization rates (Zhao et al., 2020). Today, with 
the increasing and widespread use, cyberspace can be consid-
ered an innovative solution for improving self-care behaviors. A 
review of studies in this field has shown that online self-care 
interventions can significantly reduce mortality and readmis-
sion rates associated with HF. Also, these interventions can sig-
nificantly improve medication adherence, self-care behaviors, 
HF knowledge, and quality of life (Liu et al., 2022). Moreover, 
telemonitoring has had a positive effect on the self-care behav-
iors of HF patients in the community as well, but the duration of 
effectiveness is unknown, which requires further investigation. 
(Nick et al., 2021).

Therefore, due to the variety of obstacles and factors affect-
ing the self-care of HF patients in different societies, healthcare 
managers and HCPs should plan and implement the most suit-
able interventions to promote self-care by considering these 
factors.

Study Limitations
Because studies published in English and Farsi were included, 
this review may have missed relevant studies in other languages. 
It is possible that there were limitations in the search and 
screening approach used that led to the inadvertent exclusion 
of eligible studies from this review. There is an inherent publica-
tion bias in the body of literature that is beyond the researcher’s 
control. Also, due to the different range of scores and scoring 
in various versions of the tool, it was impossible to transform 
them to standardized scores and calculate pooled means in the 
meta-analysis.

Conclusion and Recommendations

The present study is the first systematic review that pooled the 
mean self-care of studies using EHFScBS. In summary, find-
ings demonstrate that in all versions of EHFScBS, the level of 
self-care is not satisfactory in HF patients. Considering the 
importance of self-care in improving patient outcomes, these 
findings encourage healthcare providers to assess self-care in 
the routine care of HF patients. Additional research is needed 
by researchers to thoroughly examine self-care and the influ-
encing factors. In addition, more uniformity in self-care assess-
ment enhances the comparability of results across studies. The 
9-item version (EHFScBS-9) with a standardized score (0–100) 
is recommended because it is brief and easy to interpret. Also, 
healthcare managers should make self-care one of the top pri-
orities in the healthcare systems and take effective plans to 
enhance self-care behaviors in HF patients.
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