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Abstract 

Background. Self-care is an important element in the comprehensive management of 

patients with heart failure (HF). The European Heart Failure Self-Care Behaviour Scale 

(EHFScBS) was developed and tested to measure behaviours performed by the HF 

patients to maintain life, healthy functioning, and wellbeing. 

Aims. To evaluate importance of factors associated with heart failure self-care 

behaviours as measured by the EHFScBS. 

Methods. PRISMA guidelines were used to search major health databases (PubMed, 

Scopus and ScienceDirect). Obtained associating factors of HF self-care were 

qualitatively synthesised and the association levels of most commonly addressed factors 

were further explored.  

Results. We identified 30 studies that were included in the review; a diverse range of 

personal and environmental factors associated with self-care behaviours in HF patients 

were identified. Age, health-related quality of life, gender, education, NYHA class, 

depressive symptoms and LVEF were most often correlated with the EHFScBS score. 

Consistent evidence for the relationship between self-care behaviours and depression 

was found, while their association with NYHA class and health-related quality of life 

was non-significant in most of the studies. Associations with other factors were shown 
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to be inconsistent or need to be further investigated as they were only addressed in 

single studies.  

Conclusion. A sufficient body of evidence is available only for a few factors related 

to of HF self-care measured by the EHFScBS and indicates their limited impact on 

patient HF self-care. The study highlights the need for further exploration of 

relationships that would offer a more comprehensive understanding of associating 

factors.  

 

Keywords 

Self-care behaviours, EHFScBS, systematic review, heart failure 
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Introduction 

According to estimates 15 million people are affected by heart failure (HF) in Europe1,2 

and a further increase is expected in future years due to improved treatment of acute 

coronary events and an aging population. With increasing burden and strong association 

with high morbidity, mortality and costs, HF is a major public health concern.3 

A growing body of evidence supports the importance of HF self-care to prevent 

patient related outcomes and to improve health related quality of life.4,5 Despite the 

importance of HF self-care on positive health outcomes many patients with HF have 

inadequate self-care behaviours.6 Individual differences exist and are influenced by 

several factors, e.g. gender, educational level, income, co-morbidity, knowledge of HF 

and social support e.g.7-9 The influence of individual factors on patients self-care is 

poorly investigated and available literature remains inconclusive. However, to optimally 

tailor our educational and supportive interventions to improve outcomes, more 

knowledge is needed about interplay between self-care behaviours in HF patients and 

associated personal and environmental factors, i.e. socio-demographic (e.g. age, race, 

sex, marital status, living arrangements, income, education), psychological, physical 

(health state) and social characteristics.  

In order to measure the behaviours that HF patients perform to maintain life, 

healthy functioning, and wellbeing The European Heart Failure Self-care Behaviour 

Scale (EHFScBS) was developed in 2003.10 Original version consisted of 12-items and 
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was in 2009 reduced to nine-item version (EHFScBS-9) that showed supportive 

psychometric properties.11 This systematic review focuses on the evidence of personal 

and environmental factors associated with self-care behaviours in HF patients, obtained 

in observational studies using the EHFScBS. 

 

Methods  

 

Search strategy  

A systematic electronic literature search of PubMed, Scopus and ScienceDirect was 

conducted according to the PRISMA statement12 for the period between June 9, 2003 

(when the EHFScBS-12 was first published) and November 1, 2015. Search terms: 

“Self-care” OR “self-care behaviour” OR “self-care behavior” OR “European Heart 

Failure Self-care Behaviour Scale” OR “EHFScBS” OR “EHFScBS-9” AND “chronic 

heart failure” OR “heart failure” were used. Alternative searches were conducted on 

Google Scholar, contacts with experts and hand searching reference lists of relevant 

articles. Obtained papers (n=2154; PubMed n=621, Scopus n=1295 and ScienceDirect 

n=238) were initially screened based on the title and abstract. In the next phase, all 

relevant articles (n=74) were retrieved in full-text and reviewed by two reviewers (NS, 

JF); disagreements were resolved through discussion or by consulting a third reviewer 
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(ML). Thirty studies fulfilled the inclusion criteria. A PRISMA flow diagram shows the 

selection of papers for inclusion and exclusion (Figure 1).  

Studies were included in the systematic review if they: (i) recruited patients with 

HF; (ii) included measures of self-care by the EHFScBS-12 or the EHFScBS-9; (iii) 

were observational studies that examined the association of self-care behaviours and 

personal or environmental factors (at the baseline); (iv) full reports were published in 

English language. 

Papers were excluded if they were: (i) randomized controlled trials; (ii) study 

protocols; (iii) reviews, editorials; (iv) used only some items or one subscale of the 

EHFScBS; (v) included only descriptive results or analysed only selected self-care 

behaviours. 

 

Assessment of risk of bias 

Risk of bias in individual studies was assessed by two independent reviewers (NS, JLF) 

using the risk of bias tool for observational studies from the Agency for Health care 

Research and Quality (the revised RTI Item Bank to Assess Risk of Bias and 

Confounding).13 Eight items to assess selection, performance, attrition, detection and 

reporting bias were applied for the scope of this review (see Appendix 2a). Based on 

assessment across key domains and one item to assess overall quality of a study, overall 

bias of individual study was rated as low, medium or high. A study was labelled as 
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having a low risk of bias in case that no key domains were rated as unclear or negative, 

moderate risk of bias in case of up to two domains rated as unclear or negative and high 

risk of bias if three or more domains were rated as unclear or negative. Disagreements 

between reviewers were resolved by discussion or consultation with a third reviewer 

(ML). Confounding was assessed separately with three items (see Appendix 2a); when 

scoring third item, studies controlling for variables in minimally two out of three 

domains (demographics or other individual characteristics, clinical characteristics, 

characteristics of environment) were rated as having minimized the risk of bias related 

to confounding.  

Of the included studies the overall risk of bias (see Appendix 2.a and 2.b) was 

either low or medium. Selection bias occurred in two studies,14,15 where strategy for 

recruiting participants differed across individuals; six studies11,16-20 failed to provide 

sufficient information. Based on the descriptions in methods sections, studies were free 

of performance bias. Attrition bias occurred in four studies; one study21 had different 

length of follow-up across participants, while three studies22-24 had loss to follow-up 

higher than 20% (Cochrane standard for attrition25) and did not assess the impact. Non-

adequately addressed loss to follow-up in these studies also imposes risk of detection 

bias that was partially identified in another study26 using the measure created for the 

study. Reporting bias was not detected in selected studies as the outlined outcomes were 

reported and potential unplanned analyses seemed appropriate.  
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Risk of bias related to confounding was recognized in four studies;23,27-29 that 

failed to take important confounding variables into account.  

 

Data extraction  

Data concerning study design, participants and outcomes were extracted using a 

predesigned data extraction form. Relevant data extracted for study design included 

country undertaken, sample size, setting and version of the EHFScBS used with 

corresponding reliability coefficient (Cronbach’s alpha); participant characteristics 

included age, gender, NYHA, LVEF; relevant outcomes included detailed information 

on addressed correlates of HF self-care (i.e. depression, social network, comorbidities) 

and their association with HF self-care behaviour score (instruments used, type of 

statistical analysis, association with HF self-care).  

 

Data analysis  

As identified studies were heterogeneous in aims, participant characteristics, settings, 

measurement tools and outcome variables, framework-based synthesis of the extracted 

factors related to HF self-care was performed. The categories of variables were adapted 

from Wilson and Cleary's conceptual model of health-related quality of life.30 The 

model proposes six categories of the physical, psychological and social variables that 
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are directly or indirectly related to health-related quality of life: individual 

characteristics, biological and physical characteristics, symptom status, general health 

perceptions, functional status and environmental characteristics. The same 

conceptualisation of categories was used in our study as a basis for grouping of the 

extracted factors related to HF self-care. Most commonly addressed factors were further 

examined. Results regarding their association with HF self-care behaviour were 

considered consistent (according to statistical significance of p<0.05)31, when 

demonstrated in at least 75% of the studies. In order to compare the results obtained by 

different types of statistical analysis (methods to compare group means or/and 

correlational analysis or/and multivariate analysis) absolute correlation coefficient and 

beta coefficients as reported in the studies were used as the measures of association. For 

studies where independent-groups t-test was performed, squared point-biserial 

correlations between the group membership and the dependent variable were calculated. 

In studies that performed ANOVA,  eta squared was calculated as an estimate of the 

degree of association. In both cases, square roots of obtained values were used. 

Unstandardized regression coefficients were standardized.  

As a measure of internal consistency values of Cronbach’s alpha coefficient 

above .70 were considered satisfactory.32 

 

Results  
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Description of studies  

Among thirty studies that were included in the qualitative synthesis there were cross 

sectional studies,14-18,26-29,33-38  cross sectional validation studies11,19,20,39-44 and 

prospective cohort studies.21-24,45,46 Studies were performed in Europe (Germany, 

Greece, Iceland, Italy, Netherlands, Poland, Spain, Sweden, UK), Middle East (Iran), 

Asia (China, Japan, Korea), USA and Canada in a range of settings (hospitals, 

outpatient clinics, primary care, other). Studies included 60 to 2592 patients (NYHA 

class I-IV), with a mean age 57 to 82 years and 38% to 79% were men. The LVEF(%) 

was assessed in 18 studies and ranged from 21% to 54%. (Table 1). In total 16 studies 

used twelve-item EHFScBS-12 and 14 used nine-item version EHFScBS-9 (Figure 2).  

Mean HF self-care score ranged from 18 to 34 on the EHFScBS-9 and from 24 

to 34 on the EHFScBS-12 (Appendix 1). Reliability coefficient for the total scale was 

reported in 18 studies and ranged from .66 to .80 for the EHFScBS-9 and from .66 to 

.82 for the EHFScBS-12 (Table 1). 

Further analysis of association levels included studies addressing relationship of 

HF self-care operationalized by the EHFScBS and: age (11 studies), health-related 

quality of life (8 studies), gender, education and NYHA class (7 studies), depression (6 

studies) and LVEF (5 studies). 

Association with HF self-care  
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Table 2 shows factors included in each predefined category and the number of 

studies that considered their association with HF self-care (at the baseline). 

In general, studies varied in addressed factors related to self-care behaviours in 

HF patients; many of factors were addressed only by one or two studies, while most 

commonly addressed factors were investigated in 20-40 % of studies at most: age (11 

studies), health-related quality of life (8 studies), gender, education, NYHA class (7 

studies), depression/depressive symptoms (6 studies) and LVEF (5 studies). More than 

half of the studies addressing gender, education, NYHA class, health-related quality of 

life as associating factors of HF self-care found statistically non-significant (p>0.05) 

associations. On the other hand, more than half of the studies addressing age, 

depression, LVEF as associating factors of the HF self-care found statistically 

significant (p<0.05) associations (Figure 3).  

Considering association consistent (according to statistical significance of 

p<0.05) when demonstrated in at least 75% of the studies,31 the evidence for consistent 

significant association between HF self-care behaviour and depression was found. 

NYHA class and health-related quality of life showed consistent non-significant 

association with HF self-care behaviour according to this definition. On the other hand, 

evidence for inconsistent associations between HF self-care behaviour and other 

selected factors (age, gender, education, LVEF) was found (proportion of studies 

reporting statistically significant or statistically non-significant results not reaching 
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75%) (see Figure 3). Most of the correlation and beta coefficients are distributed 

between zero and .3 which indicates negligible or low associations. 

Detailed study description (study characteristics and reported outcomes) is 

available in Appendix 1. 

 

Discussion  

This systematic review evaluated studies that used the EHFScBS, with specific 

emphasis to identify factors associated with self-care in patients with HF. Reviewing the 

evidence from 30 studies using the EHFScBS, a diverse range of personal and 

environmental factors were identified (Table 2). Overall, depression demonstrated 

significant and consistent low association with self-care behaviour whereas NYHA 

class and health-related quality of life were consistently non-significant in this respect. 

The analysis also highlights the unmet need in the field, namely the lack of evidence on 

associating factors/predictors for self-care behaviour operationalized by the EHFScBS. 

Even adding data that are collected with other instrument measuring self-care, such as 

SCHFI (Self Care of Heart Failure Index47) this gap seems to exist.48 Therefore, 

adequately powered and designed studies are needed to identify patient characteristics 

that predict performance in terms of self-care. Regarding the used HF self-care 

behaviour scale, generally, the study provides evidence for satisfactory reliability of 

both versions of the EHFScBS.  
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Many of factors related to HF self-care behaviours were studied in single 

studies. Therefore, conceptually similar factors were merged into predefined categories 

in order to summarize the findings. The results indicated that individual characteristics 

(demographics), biological, physical characteristics (comorbidities), general health 

perceptions (health-related quality of life), functional status (NYHA class) and 

characteristics of the environment (use of healthcare) were studied most extensively 

(Table 2). Likewise, Carlson et al.,49 identified similar predictors (demographics, 

comorbidities, physical and social functioning) of overall perceived health. They were 

also using Wilson and Cleary model30 as a conceptual framework. Similar models, 

linking physical, psychological and social factors, might therefore give a useful 

framework for theory-informed research on predictors of HF self-care as measured by 

the EHFScBS. 

The relationships between HF self-care operationalized by the EHFScBS and 

age, quality of life, gender, education, NYHA class, depression and LVEF were most 

frequently investigated. We found inconsistent relationships between HF self-care and 

patient characteristics (age, gender, education, LVEF) as the number of studies that 

found significant association was similar to the number of studies reporting non-

significant association. In principle, this may be due to false positive studies, false 

negative studies or variability in association among different populations. Herein it is 

important to note that the statistical significance is dependent on the sample size, i.e. 
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with the larger sample size also weaker correlations can reach statistical significance. 

However, low association levels (between zero and .3) indicate, these factors have 

limited impact on patient self-care measured by the EHFScBS. This could reflect the 

notion that factors other that age, gender, education and LVEF have more influence on 

the ability to perform self-care behaviours. Nevertheless, future research in an 

adequately powered sample should give attention to their role as confounders or 

mediators for the associations between HF self-care behaviours and other associating 

factors. Results, however, should be interpreted with certain caution because association 

between selected factors and HF self-care was reported by 20-40 % of included studies, 

which reduces the statistical power of our findings. 

The low relationship of self-care measured by the EHFScBS and depression was 

consistently found in four14,15,35,45 out of five studies that studied this relationship. Better 

self-care behaviour was found to be associated with fewer depressive symptoms or 

lower depression severity. Individuals with depression may have distinct problems in 

performing self-care due to impaired motivation and it is also known that HF patients 

with depressive symptoms might not be optimal candidates for ‘conventional’ self-care 

interventions.50 However, obtained low negative associations between depression and 

HF self-care show, that depression might not have such an important role in poor HF 

self-care or that this relationship might not be so straightforward as assumed. Similar 

findings were obtained in recently published meta-analysis on psychological 
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determinants of HF self-care48 (r=-0.19, p<.001), where they were partially attributed to 

methodological differences in assessment methods and depression measures which 

could be the case in our study as well.   

We also observed that consistently non-significant associations were found with 

health-related quality of life. This on one hand can be expected since previous 

validation studies reasoned that these are different concepts.11 On the other hand, 

consistently non-significant association between NYHA class and HF self-care 

behaviour indicates HF self-care behaviours have weak impact on NYHA class. 

Without significant improvement in cardiovascular functioning, no change in health-

related quality of life would be expected. As a result, if self-care cannot bring 

significant improvement in functioning, health-related quality of life would not 

improve. However, based on our study we cannot conclude whether this relationship is 

influenced by some other factors. According to some recent studies48,51,52 psychological 

(subjective) factors, such as perceived self-care confidence, self-efficacy, self-care 

agency etc. might have an important role when explaining the nature of this association. 

Moreover, along with perceived ability for HF self-care, perceived impairments due to 

HF (ie. perceived tiredness, perceived impairments in physical activity etc.) might be 

relevant as well. Despite the notion that subjective factors might be important in 

untangling potential linking mechanisms of health-related quality of life and HF self-

care operationalized by the EHFScBS or could contribute towards better understanding 
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of HF self-care behaviours in general, only a few of the included studies focused on 

their possible links with HF self-care (Table 2, Appendix 1).  

 

Limitations 

Main issue with current analysis is the fact that included studies varied considerably 

with respect to addressed associating factors; also only few factors related to HF self-

care behaviours were investigated in a sufficient number of studies that allowed for a 

more in depth analysis. This however leaves potential for unknown confounding or 

modifying variables that can influence self-care behaviour measured by the EHFScBS – 

i.e. psychological factors,48,53 some common barriers to HF self-care,54 contribution of 

caregivers to HF patients’ self-care55 etc. Moreover, our analysis gives no definite 

answers regarding standard patient characteristics, which are mostly included in studies 

as controlling variables, and the nature of their association with HF self-care behaviour.  

This article focused primarily on self-care behaviours operationalized by the 

EHFScBS. Therefore it lacks the additional evidence on the topic that could be provided 

from studies using another commonly used assessment tool (SCHFI47,56), which also has 

a caregiver version57 and gives an example of theory informed research (e.g.58,59). It is 

important to note that the EHFScBS and the SCHFI measure different constructs of HF 

self-care, which should be taken into account when interpreting results obtained by one 

or another instrument.  
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Furthermore, identified studies were heterogeneous in design, reported variables, 

and methodology to assess associations between the EHFScBS score and potential 

predictors (Table 1, Appendix 1), which limits the generalizability of findings. 

Methodological heterogeneity and relatively low proportion of studies addressing 

selected associating factors reduces statistical power of our analyses. Also, since most 

of the included studies were cross-sectional it is not possible to make any conclusions 

about direction and possible causality of associations. 

Reviewing the methodological quality of observational studies is another aspect 

that needs to be mentioned in this place; despite numerous appraisal tools being 

available in the literature, none of them is widely accepted. Even though the overall risk 

of bias in studies was low (60% of all studies) or medium (40% of all studies) and 

specific biases were recognised in relatively low proportion of studies, these should be 

taken into account when interpreting the obtained results. 

Finally, our results could have been affected by our search strategy, including 

only studies published in English and referenced in electronic databases.  

 

Conclusions 

The current review identified a broad range of factors related to HF self-care behaviours  

measured by the EHFScBS that were investigated so far; yet, a sufficient body of 

evidence is available only for handful and even then, significant and consistent 
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association was found only for depression. Thus, we believe that the next step in 

obtaining a more comprehensive overview of the associating factors would be theory 

informed research that is currently lacking but could explain the relationship of included 

factors with the self-care behaviours and help uncover associating factors that have not 

yet been explored.  Conceptualisation of categories of variables adapted from Wilson 

and Cleary's model30 used in this review could present the basis for future research. 

 

Implications for practice  

• A sufficient body of evidence is available only for a few factors associated with 

HF self-care as measured by the EHFScBS and their limited impact is indicated. 

Further exploration of relationships that would offer a more comprehensive 

understanding of associating factors is needed. 

• Increasing understanding of HF self-care associating factors could be of great 

practical relevance for health-care providers and users as it presents the first step 

in determining specific patients’ characteristics that need to be targeted in 

educational interventions aiming to promote HF self-care. 

• The findings could further support the existing recommendations60 for health-

care professionals working with HF patients. Also, the skills necessary to 

facilitate the development of patients’ self-care skills and adoption of self-care 

behaviours should be a part of the curriculum61 for health-care professionals.  
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Implications for practice  

• A sufficient body of evidence is available only for a few factors associated with HF 

self-care as measured by the EHFScBS and their limited impact is indicated. Further 

exploration of relationships that would offer a more comprehensive understanding of 

associating factors is needed. 

• Increasing understanding of HF self-care associating factors could be of great practical 

relevance for health-care providers and users as it presents the first step in determining 

specific patients’ characteristics that need to be targeted in educational interventions 

aiming to promote HF self-care. 

• The findings could further support the existing recommendations60 for health-care 

professionals working with HF patients. Also, the skills necessary to facilitate the 

development of patients’ self-care skills and adoption of self-care behaviours should 

be a part of the curriculum61 for health-care professionals.  
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Figure legends  

Figure 1. PRISMA flow diagram of study selection process. 

Figure 2. Number and version of the EHFScBS used by the publication year. 

Figure 3. Most commonly addressed factors associated with self-care behaviours in HF 

patients measured by the EHFScBS-12 or the EHFScBS-9. 
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Figure 2. 

 



 

 

Figure 3.  

Note. Statistical significance level p<0.05 

Studies addressing age, gender, education, LVEF, NYHA mostly used the EHFScBS-12. 

Studies addressing depression and quality of life used the EHFScBS-12 and the EHFScBS-9 similarly 

frequent. 
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Table 1. Description of studies addressing factors associated with self-care behaviours 

in HF patients measured by the EHFScBS.  

Table 2. The number of studies that reported on factors associated with self-care 

behaviours in HF patients measured by the EHFScBS-12 or the EHFScBS-9. 

 



Table 1. Description of studies addressing factors associated with self-care behaviours 

in HF patients measured by the EHFScBS.  

Author/year Study design Participants 
 Type of 

study 
Country Sample 

size 
Setting Version of 

EHFScBC 
(reliability) 

Age, years  
(mean±SD)  

Male NYHA LVEF, % 
(mean±SD) 

Gallagher et 
al. (2011)26 

CS 
(secondary 
analysis 
COACH) 

NL n=333 Hosp 12-item 
(α=.71) 

72±11 
 

66% 
 

II-IV  

Graven et al. 
(2015)14 

CS US n=201 OPC 9-item 
(α=.67) 

72.57±8.94 62.6% I-IV  

Hajduk et al. 
(2013)33 

CS US, CA n=577 Hosp 9-item 71.0±12.9 56 %   

Hjelm et al. 
(2015)16  

CS SE n=105 OPC 9-item 
(α=.76) 

Me(iqr)=72 
(65-79) 
 

68% 
 

II-IV 
 

mild=28% 
medium=44% 
severe=28% 

Holzapfel et 
al. (2009)17  

CS DE n=287 CHF, 
OPC 

12-item 
 

63.0±11.8 74.7% 
 

II-IV 
 

(≤25%)=38.4 

Hwang et al. 
(2014)15  

CS US n=612 OPC 9-item 
(α=.72) 

65.9 ± 12.9 59% I-IV  

Ingadottir et 
al. (2015)34  

CS SE, IS n=104 OPC 9-item 70±10 79% I-IV  

Johansson et 
al. (2011)35  

CS 
(secondary 
analysis – 
COACH 
index 
hospitaliz.) 

SE n=958 Hosp 9-item 71±11 
 

63% 
 

II-IV  

Kamrani et al. 
(2014)27  

CS IR n=184 Hosp 12-item 
(α=.74) 

Women: 
70.7±8.35 
Men: 
70.01±8.99 

38.6% 
 

II-IV 
 

(≤40%)=54% 
(>40%)=46% 

Kato et al. 
(2009)36  

CS JP n=116 OPC 12-item 64.6±15.3 70.7% I-III 54.1±14.0 

Lee et al. 
(2013)37  

CS US n=148 OPC 9-item 
(α=.80) 

57±12 61.5% II-IV 27.7±11.8 

Ok & Choi 
(2015)38 

CS KR n=280 OPC 12-item 
(α=.66) 

59.5±13.83 65% I-III  

Peters-Klimm 
et al. (2013)18 

CS DE n=318 PC 12-item 
 

69.0±10.4 71.4% I–IV 35.3 ±7.2 

Shojaei et al. 
(2011)28  

CS IR n=250 OPC 12-item 
(α=.68) 

57.9 68.4%  34 

Uchmanowic
z et al. 
(2015)29  

CS PL n=110 Hosp 9-item 66.01±11.40 
 

53.6% I-IV  

Hattori et al. 
(2011)39  

VALID JP n=142 OPC 12-item 
(α=.81) 

64.8±13.7 64.8% I-IV 43.2±10.5 
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CS: cross-sectional study; VALID: cross-sectional validation study; COH: prospective cohort study; NYHA: New York Heart 

Association classification; LVEF: left ventricular ejection fraction; Hosp: hospital; OPC: Outpatient clinic; PC: primary care; Oth: 

other; COACH: Coordinating Study Evaluating Outcomes of Advising and Counseling in Heart Failure. 

 

Jaarsma et al. 
(2009)11  

VALID SE, NL, 
GB, IT, 
DE, ES 

n=2592 Hosp, 
OPC 

9-item 
(α=.80) 

71±12 
 

64% 
 

I-IV 
 

34±14 

Kato et al. 
(2008)40  

VALID JP n=116 OPC 12-item 
(α=.71) 

64.6±15.3 70.7% I-III 54.1±14.0 

Köberich et 
al. (2013)41  

VALID DE n=109 
 

Hosp, 
OPC 

9-item 
(α=.71) 

62.5±11.9 
 

70.6% 
 

I-IV 
 

Me(iqr)=25(2
0-35) 

Lambrinou et 
al. (2014)42  

VALID GR n=128 Hosp. 
OPC 

9-item 
(α=.66) 

69.6±10.17 
 

78.1% 
 

I-IV 
 

35.5±10.81 
 

Lee et al. 
(2013)19  

VALID US n=200 OPC 9-item 
(α=.80) 

57.0±13.3 50% II-IV 28.5±12.3 

Pulignano et 
al. (2010)20  

VALID IT n=93 OPC 12-item 
(α=.82) 

77±6 
 

47% 
 

M±SD=
2.75±0.
6 

31±11 
 

Shuldham et 
al. (2007)43 

VALID GB n=183 OPC 12-item 
(α=.69) 

65.6±12.3 78.1% I-IV 46.8±14.7 

Yu et al. 
(2011)44 

VALID CN n=143 OPC 12-item 
(α=.82) 

78.1±14.5 37.8% I-IV  

González et 
al. (2014)22 

COH - 
educational 
intervention 
study 

ES Baseline  
n=335 
 

OPC 
 

12-item 
 

Me(iqr)=67 
(57-75) 
 

73.1% 
 

I-IV 
 

Me(iqr)=30(2
4-37) 
 

Holst et al. 
(2007)23 

COH 
(subgroup 
analysis of a 
larger 
randomised 
trial)- 
educational 
intervention 
study 

SE Baseline  
n= 60 

PC 
 
 

12-item 
 

79±7 
 

52% 
 

II-IV  

Kessing et al. 
(2014)45 

COH NL Baseline  
n=238 

OPC 9-item 66.9±8.6 
 

78% I-IV 
 

33.5±6.7 

Mohammadi 
et al. 
(2009)21 

COH SE Baseline  
n=124 

OPC 
 

12-item 
 

70±11 
 

71% 
 

I-IV 
 

 

Nasstrom et 
al. (2014)24  

COH – 
prospective 
pre-post 
longitudinal 
design 

SE Baseline  
n=100 
 

Oth 
 
 

9-item 81.7±8.8 
 

62% 
 

II-IV 
 

 

Schiffer et al. 
(2007)46 

COH NL n=178 OPC 12-item 
(α=.81) 

66.6±8.4 79% I-IV 20.9±6.7 



Table 2. The number of studies that reported on factors associated with self-care 

behaviours in HF patients measured by the EHFScBS-12 or the EHFScBS-9. 

Categories of 
determinants 

  

INDIVIDUAL 
CHARACTERISTICS 

Demographics  
 

Age (n=11), Gender (n=7), Education (n=7), Employment 
(n=2), Occupation (n=1), Marital status (n=4) 

Self-care  
 

HF compliance (n=1), Self-monitoring (n=1), Self-care agency 
(n=1), Patient views of involvement in care (n=1), Alcohol 
intake (n=1) 

HF knowledge HF knowledge (n = 4), Health literacy (n = 1) 
Affect, personality  
 

Perceived control (n=1), Health locus of control (n=1), Positive 
affect (n=1), Anhedonia (n=1), Type D personality (n=1), Self-
efficacy (n=1) 

Cognitive status Global (n=5), (Impaired) memory (n=2), (Impaired) processing 
speed (n=1)  

BIOLOGICAL AND 
PHYSICAL 
CHARACTERISTICS 

HF etiology HF etiology (n = 1) 
Comorbidities 
 

Type (n=1), Number (n=1), Comorbidity (n=3), Multimorbidity 
(n=1), COPD (n=1), Diabetes mellitus (n=3), Depressive 
symptoms, depression (n=6), Anxiety (n=1), Ishemic heart 
disease (n=1), Hypertension (n=1), Systolic blood pressure 
(n=2), Diastolic blood pressure (n=2), Anemia (n=1), 
Overweight (n=1), Renal problems (n = 1), Gastrointestinal 
problems (n=1), Peripheral arterial disease (n=1), Frailty 
syndrome (n=1) 

LVEF LVEF (n=5) 
Medication Medication (n=2) 
Bio-chemical 
characteristics 

NT-pro-BNP (n=1), Sodium level (n=1), Creatinine-Clearance 
(n=1) 

SYMPTOM STATUS  Physical symptoms (n=1) 
GENERAL HEALTH 
PERCEPTIONS 

Perceived health 
status 

Severity of CHF (health complaints) (n=1) 

 Health-related 
quality of life  

Health related quality of life (n=8) 

FUNCTIONAL 
STATUS 

NYHA class NYHA class (n=7), Functional status (n=1)  

 Physical limitations General physical limitation (n=1), Visual impairment (n=1), 
Hearing impairment (n=1), Sleep disorders (n =1), Implantable 
cardioverter defibrillator (n=1), Coronary artery bypass graft 
surgery (n=1), Prosthetic heart valve (n=1), (Impaired) 
executive function (n=2), Length of disease (n=1) 

CHARACTERISTICS 
OF ENVIRONMENT 
 

Income Income (n=1), 
Social support Social support (n=4), Social network (n=1), Social problem 

solving (n=1) 
Use of healthcare Previous admissions/Previous HF hospitalizations (n=2), 

Previous cardiologist referrals (n=1), Hospitalization frequency 
(n=1), Number of hospitalization during past 6 months (n=1), 
Already followed in HFC (n=1), Delay (time between 
worsening HF symptoms and hospital admission) (n=1), Time 
since diagnosis (n=1) 
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Author/Year Purpose Study 
design 

Country/ 
Version 

N Setting 
 

Patients Mean HF self-care 
behavior score±SD 

Factors associated with self-care (EHFScBS score) Cronbach's  
α 
 

Gallagher, 
Luttik & 
Jaarsma 
(2011) 
 
 

Determine the types of 
social support provided 
to HF patients and the 
impact of differing levels 
of social support on HF 
patients’ self-care. 

Cross 
sectional 
(secondary 
analysis 
COACH) 
 

12-item 
Dutch 

n=333 Hosp Age: 72±11 
Male: 66% 
NYHA II-IV 

25.6±6.2 HF self-care according to the patients’ characteristics and level of social 
support (one way ANOVA, t-test): 

- Age: p=0.09 
- Gender: p=0.28 
- Eductation: p=0.19 
- COPD or DM: p=0.45 
- Depressive symptoms (Centre for Epidemiological Studies-

Depression, CES-D): p=0.50 
- NYHA class: p=0.63 
- Previous admisson: p=0.59 
- Social support (multiple component assessment): F=5.48, 

p=0.005; patients with high level of social support reported 
better self-care than patients with low or moderate level. 

Predictors of HF self-care (multiple regression analysis): F=1.98, p=0.06, 
R=0.22, r2=0.05) 

- High level of social support: ß=−2.65 
- Age: NS 
- Gender: NS 
- Education: NS 
- Comorbidity: NS 
- Depressive symptoms (CES-D): NS 
- NYHA class: NS 
- Previous admissions: NS 

Total scale:  
α=0.71 

Graven, 
Grant, Vance, 
Pryor, Grubbs 
& Karioth 
(2015) 
 
 

Examine relationships 
among heart failure 
physical symptoms, 
social support, social 
problem-solving, 
depressive symptoms, 
and self-care behaviors 
in outpatients with HF. 

Cross 
sectional  
 

9-item 
English 

n=201 OPC Age: 72.57±8.94 
Male: 62.6% 
NYHA I-IV 

25.65±7.55 Correlation between HF self-care and (controlled for gender, age, race, 
income, and education): 

- HF physical symptoms (Heart Failure Symptom Survey, 
HFSS): r=0.220, p<0.05 

- Social network (Graven & Grant Social Network Survey): 
r=− 0.282, p≤0.001 

- Interpersonal support (Interpersonal Support Evaluation 
List-12, ISEL-12): r=−0.306, p≤0.001 

- Social problem solving (Social Problem-Solving Inventory 
Revised-Short, SPSI-R:S): r=−0.118, NS 

- Depression (Centre for Epidemiological Studies-Depression, 
CES-D): r=0.177, p<0.05 

Predictors of HF self-care (structural equation modeling; trimmed, 
standardized solutions; controlled for the above covariates): 

- HF physical symptoms (HFSS): r=0.19, p<0.05 
- Interpersonal  support (ISEL-12): r=−0.29, p<0.05  
- Social problem-solving (SPSI-R:S): r=−0.19, p<0.05  
- Depressive symptoms (CES-D): NS 

Total scale:  
α=0.67 

Hajduk, 
Lemon, 
McManus, 
Lessard, 
Gurwitz, 
Spencer, et 
al. (2013)  

 

Examine the association 
between cognitive 
impairment and 
adherence to self-care 
in patients hospitalized 
for acute HF. 

Cross-
sectional 

9-item 
English 

n=577 Hosp Age: 71.0±12.9 
Male: 56 % 
 

34±5.5 HF self-care according to cognitive status and specific domains of cognitive 
impairment (chi-square test): 

- Global cognitive impairment (standardized measures - 
tests of delayed memory, digit-symbol coding, and verbal 
fluency): p=0.25; no significant differences in self-care between 
patients with global cognitive impairment and patients without 
global cognitive impairment.  

- Significant differences in self-care between patients 
with/without impaired: 

- Processing speed: p=0.02 
- Memory: p=0.06 
- Executive function: p=0.07  

Predictors of HF self-care (multivariable linear regression; controlled for 
age, gender, education level, maritial status): 

- Cognitive impairment in any domain: ß=0.53, p=0.51 
- Impaired memory: ß=−1.87, p=0.006 
- Impaired processing speed: ß=1.01, p=0.13 
- Impaired executive function: ß=1.27, p=0.052 

 



 

Author/Year Purpose Study 
design 

Country/ 
Version 

N Setting 
 

Patients Mean HF self-care 
behavior score±SD 

Factors associated with self-care (EHFScBS score) Cronbach's  
α 
 

Hjelm, 
Broström, 
Riegel, 
Årestedt & 
Strömberg, 
(2015)  
 
 

Explore the association 
between cognitive 
function and self-care in 
heart failure patients, 
and to examine if this 
association was 
moderated by 
symptoms of 
depression. 

Cross 
sectional  

9-item 
Swedish 

n=105 OPC Age: Me(iqr)=72 
65-79) 
Male: 68% 
NYHA II-IV 
LVEF(%) 
mild=28% 
medium=44% 
severe=28% 

 Predictors of HF self-care (multiple linear regression; controlled for age, 
education, and NYHA class):  

- Global cognitive function (Mini-Mental State Examination, 
MMSE): ß=0.67±0.54, p=0.223 

- Psychomotor speed and executive function (Trail Making 
Test A, TMA-A): ß=−0.09±0.03, p=0.004 

- Psychomotor speed and executive function (Trail Making 
Test B, TMA-B): ß=−0.01±0.01, p=0.392 

- Visual-spatial perception/construct and memory (Rey 
Ostereich Complex Figure test): ß=0.16±012, p=0.181 

- Episodic memory (Memory of a story): ß=0.22±0.28, 
p=0.440 

- Semantic memory (Word knowledge test): ß=0.10±0.13, 
p=0.463 

- Spatial performance (Block design test): ß=0.14±0.08, 
p=0.100 

Moderator variable of the association between psychomotor speed and HF 
self-care (set of hierarchical regression analyses): 

- Interaction between psychomotor speed (TMA-A) and 
Symptoms of depression (Patient Health Questionnaire-9, 
PHQ-9): ß=0.00±0.01, p=0.639  

Total scale:  
α=0.76 

Holzapfel, 
Löwe, Wild, 
Schellberg, 
Zugck, 
Remppis, et 
al. (2009)  
  

Investigate self-care 
behavior among 
patients with CHF with 
different degrees of 
depression severity. 

Cross 
sectional  

12-item 
German 
 

n=287 CHF 
OPC 

Age: 63.0±11.8 
Male: 74.7% 
NYHA II-IV 
LVEF(%)≤25 = 
38.4 

M(item)=4±0.6 HF self-care according to depression diagnosis (analyses of covariance; age 
and gender as covariates): 

- Depression (Patient Health Questionnaire-9 PHQ-9, The 
Structured Clinical Interview for DSM-IV): p=0.003; significant 
difference among the 3 depression groups (nondepressed, 
minor depression, major depression). Patients with minor 
depression reported significantly lower levels of self-care than 
patients with major depression (p=0.03, d=0.65) and 
nondepressed patients (p≤0.001, d=0.84).  

Predictors of HF self-care (stepwise linear regression analysis; R2=0.24) 
- Age: ß=0.34, p≤0.001 
- Minor depression: ß=−0.19, p=0.001 
- LVEF: ß=−0.19, p=0.001 
- Multimorbidity (Cumulative Illness Rating Scale-G, CIRS-G): 

ß=−0.14, p=0.01 
- Family status (with/without partner): ß=−0.14, p=0.02 

 



 

Author/Year Purpose Study 
design 

Country/ 
Version 

N Setting 
 

Patients Mean HF self-care 
behavior score±SD 

Factors associated with self-care (EHFScBS score) Cronbach's  
α 
 

Hwang, Moser 
& Dracup 
(2014)  
 

Identify barriers to, and 
factors promoting, self-
care among heart failure 
(HF) patients with 
higher or lower levels 
of knowledge 

Cross 
sectional 
(REMOTE-
HF trial)  

9-item 
English 

n=612 OPC 
 

Age: 65.9±12.9 
Male: 59% 
NYHA I-IV 
 

20.1±7.0 
Me(iqr)=19(9-45) 
 
 

Correlation between HF self-care and:  
- Heart failure knowledge (HF knowledge scale): r=−0.181, 

p<0.01 
- Age: r=−0.013, NS 
- Educational level: r=0.035,  NS 
- Household income: r=0.050, NS 
- NYHA class: r=0.117, p<0.01 
- Comorbidities (Charlson Comorbidity Index, CCI): r=0.081, 

p<0.05 
- Health literacy (Short-form Test of Functional Health 

Literacy in Adults, STOFLA): r=−0.002, NS 
- Depressive symptoms (Patient Health Questionnaire-9, 

PHQ-9): r=0.230, p<0.01 
- Anxiety (Brief Symptom Inventory, BSI): r=0.121, p<0.01 
- Perceived control (Control Attitudes Scale-Revised, CASR): 

r=−0.204, p<0.01 
Predictors of HF self-care (hierarchical multiple linear regression; R2=0.109, 
adj. R2=0.100, f(6,604)=12.35, p<0.001): 

- HF knowledge (HF knowledge scale): ß=−0.190, p<0.001 
(higher) 

- Depressive symptoms (PHQ-9): ß=0.204, p<0.001 (lower) 
- Perceived control (CASR): ß=−0.131, p=0.002 (higher) 
- NYHA class: ß=0.049, p=0.230 
- Comorbidities (CCI): ß=0.019, p=0.641 
- Anxiety: ß=−0.054, p=0.306 

Interaction terms entered into the model (R2=0.118, adj. R2=0.107, 
f(7,603)=11.48, p<0.001) 

- Interaction between knowledge and anxiety: ß=−0.503, 
p=0.017; for patients with low levels of anxiety, higher levels of 
knowledge were associated with better self-care (after 
controlling for NYHA class, comorbidities, depression, 
perceived control).  

HF self-care according to the patients’ knowledge (comparison of 4 groups 
- low/high knowledge, good/poor self-care; ANOVA, Kruskal-Wallis test, 
chi-square test):  

- Groups were different in NYHA class (p=0.01), comorbidities 
(p=0.03), and scores on depression (p<0.001), anxiety 
(p<0.001), and perceived control (p<0.001) (not in 
sociodemographics: age, race, education level, household 
income, maritial status, living at home, health literacy scores) 

Total scale:  
α=0.72 

Ingadottir, 
Thylén & 
Jaarsma 
(2015)  
 

Describe what 
knowledge heart failure 
patients expect to 
receive before 
undergoing CRT 
implantation. Describe 
their self-care and 
health complaints. 
Explore the relationship 
between knowledge 
expectations and self-
care, health complaints, 
and background factors. 

Cross 
sectional  

9-item 
Swedish/ 
Icelandish 

n=104 OPC Age: 70±10 
Male: 79% 
NYHA I-IV 

27.4±7.1 
 
(Scores standardized to 
0–100: M=51.0±19.6) 

Correlation between HF self-care and: 
- Knowledge expectations (Knowledge Expectations of 

hospital patients Scale, KEhp): r=0.083, NS 
- Knowledge dimensions (KEhp subscales):  r=−0.001-0.185, 

NS 

 



 

Author/Year Purpose Study 
design 

Country/ 
Version 

N Setting 
 

Patients Mean HF self-care 
behavior score±SD 

Factors associated with self-care (EHFScBS score) Cronbach's  
α 
 

Johansson, 
Nieuwenhuis, 
Lesman-
Leegte, van 
Veldhuisen & 
Jaarsma 
(2011)  
 

Evaluate whether 
depressive symptoms 
are associated with the 
duration of the delay 
between the onset of 
symptoms of worsening 
HF and hospitalization. 
Examine how consulting 
behaviour correlates to 
depressive symptoms 
and delay in HF patients 

Cross 
sectional 
(secondary 
analysis – 
COACH 
index 
hospitaliz.) 

9-item 
Swedish 

n=958 Hosp Age: 71±11 
Male: 63% 
NYHA II-IV 

34±5.05 
 

Correlation between HF self-care and:  
- Depressive symptoms (Centre for Epidemiological Studies 

Depression scale, CES-D): r=0.08, p=0.015 
- Delay (time between worsening HF symptoms and hospital 

admission):  NS 
 

 

Kamrani, 
Foroughan, 
Taraghi, 
Yazdani, Kaldi, 
Ghanei, et al. 
(2014)  
 

Describe the self care 
behaviours among 
elderly with HF, assess 
relationship between 
self care behaviours, 
demographic 
characteristics, age-
related characteristics. 

Cross 
sectional  

12-item 
Persian 

n=184 Hosp Age: 
F: 70.7±8.35 
M: 70.01±8.99 
60-75: 70% 
76-94: 30% 
Male: 38.6% 
NYHA II-IV 
LVEF(≤40%) = 
54% 
LVEF(>40%) = 
46% 

31.86±8.09 
 
 

HF self-care according to the patients’ demographic, age related 
characteristics (one way ANOVA, t-tests): 

- Cognitive impairment (abbreviated Mental test): t=4.58, 
p<0.001  (significantly better self care in elderly without cogn. 
impairment) 

- Comorbidity (Charlson co-morbidity index, CCI):  t=−3.02, 
p=0.001 (lower comorbidity index) 

- Poly-pharmacy:  t=−2.29, p=0.004 (yes) 
- Visual impairment:  t=3.17, p=0.002 (without)  
- Hearing impairment:  t=2.54, p=0.012 (without) 
- Age:  t=−2.38, p=0.018(<75 yrs) 
- Gender:  t=1.68, p=0.095 
- Education level:  F=1.54, p=0.215 

HF self-care according to the patients’ clinical characteristics (one way 
ANOVA, t-tests): 

- LVEF: p=0.002 (LVEF 40% or higher) 
- Sleep disorders: p=0.003 (without)  
- Ishemic heart disease: p<0.001 (yes) 
- NYHA class, hypertension, anemia (Hg<12), 

overweight (BMI>25) diabetes, renal problems, 
gastrointestinal problems: NS 

HF self-care according to the patients’ characteristics (comparison of 
groups – good care (12-28 scores), no good care (29-60 scores)): 

- Serum sodium level: p<0.001  
- Systolic blood pressure: p=0.049  
- No. of hospitalizations during past 6 months, CCI, 

diastolic blood pressure, BMI, Epworth daily sleepiness 
scores, other bio-chemical characteristics: NS 

Total scale:  
α=0.74 
 
Content 
validity (10 
specialists)=
0.97 

Kato, 
Kinugawa, Ito, 
Yao, 
Watanabe, 
Imai, et al. 
(2009)  

Evaluate adherence, 
identify associated 
factors,and clarify the 
impact of previous HF 
hospitalizations on 
adherence in 
outpatients with HF. 

Cross 
sectional  

12-item 
Japanese 

n=116 
 
 

OPC Age: 64.6±15.3 
Male: 70.7% 
NYHA I-III 
LVEF(%)=54.1±1
4.0 

32.6±9.1 
 

HF self-care according to: 
- Previous HF hospitalizations (hosp./non-hosp.): p=0.08  

Correlation between HF self-care and: 
Patients with previous HF hospitalizations (n=52) 

- BNP level: p=0.02 (better self care behavior 
significantly related to low BNP level)   

Patients without previous HF hospitalizations (n=64)  
- Age: p=0.03 (better self care significantly related to 

younger age) 
- Employment: p=0.03 (being employed)  

Predictors of HF self-care (multiple regression analysis; adjusted for age 
and brain natriuretic peptide, R2=0.20): 

- DM: ß=0.19, p=0.03 
- Being employed : ß=0.23, p=0.02 
- Previous HF hospitalizations: β=−0.16, p=0.08 
- Knowledge about HF: ß=−0.15, p=0.09 
- Health locus of control: ß=−0.13, p=0.14  

 



 

Author/Year Purpose Study 
design 

Country/ 
Version 

N Setting 
 

Patients Mean HF self-care 
behavior score±SD 

Factors associated with self-care (EHFScBS score) Cronbach's  
α 
 

Lee, Gelow, 
Bidwell, 
Mudd, Green, 
Jurgens, et al. 
(2013)  
 
 

Quantify the 
relationship between 
mild cognitive 
dysfunction and self-
care and consulting 
behaviors among adults 
with symptomatic HF. 

Cross 
sectional  
(secondary 
analysis) 

9-item 
English 

n=148 OPC  Age: 57±12 
Male: 61.5% 
NYHA II-IV 
LVEF(%)=27.7±1
1.8 

18.7±6.8 
 

Quantifying the relationship between MoCA (Montreal Cognitive 
Assessment) cutoff scores and indices of HF self-care (generalized linear 
modeling, hierarchical linear modeling; adjusted for age, gender, education, 
Charlson categories, NYHA, LVEF, PCWP). 

- Standard MoCA cuttof (26/30 points): Participants with 
MoCA scores lower than 26 reported self-care scores 
comparable with that of participants with MoCA scores of 26 
or higher. 

- Cardiovascular MoCA cutoff (24/30 points): Participants 
with MoCA scores lower than 24 reported 38.3%±11.2% 
worse self-care scores (p<0.001) compared with participants 
with MoCA scores of 24 or higher. 

Total scale:  
α=0.80 

Ok & Choi 
(2015) 
 
 

Evaluate heart failure 
knowledge and 
adherence to self-care 
behaviors, identify 
factors affecting 
adherence to self-care 
behaviors among 
Korean patients with 
heart failure. 

Cross 
sectional  

12-item 
Korean 

n=280 OPC Age: 59.5±13.83 
Male: 65% 
NYHA I-III 

31.98±6.81 
 
 

HF self-care according to the patients’ characteristics (t-test, ANOVA) 
- Gender: t=7.93, p=0.005 (significantly better self care behavior 

in female) 
- Age: F=5.59, p=0.004 (≥65 yrs) 
- Employment:  t=6.71, p=0.010 (unemployed) 
- Maritial status:  F=6.71, p<0.001 (bereaved) 
- NYHA:  F=3.06, p=0.048 (higher symptom severity) 
- Education:  F=1.81, p=0.127 
- Nr. of comorbid disease:  F=1.56, p=0.147 
- Type of  comorbid disease:  F=1.63, p=0.182 

Predictors of HF self-care (multiple regression analysis; R2=0.159, F=5.09, 
p<0.001): 

- Heart failure knowledge (Dutch Heart Failure Knowledge 
Scale, DHFKS): ß=−0.17, p=0.006 ( better self care behavior in 
patients with better HF knowledge) 

- Social support (Medical Outcomes Study Social Support 
Survey, MOS-SSS): ß=−0.23, p<0.001 (better) 

- Functional status (Duke Activity Status Index, DASI): ß=0.19, 
p=0.036 (worse) 

- Marital status: ß=0.14, p=0.020 (married) 
- Age: ß=−0.16, p=0.031(older) 
- Gender (male): ß=0.05, p=0.409 
- Occupation (employed): ß=0.05, p=0.686 
- NYHA Fc1: ß=0.09; p=0.444 
- NYHA Fc1I: ß=0.12; p=0.269 

Total scale:  
α=0.66 

Peters-Klimm, 
Freund, Kunz, 
Laux, 
Frankenstein, 
Müller-Tasch, 
et al. (2013). 
 

Identify potential 
determinants of HF self-
care in ambulatory 
patients with stable 
systolic HF. 

Cross 
sectional  

12-item 
German 

n=318 PC Age: 69.0±10.4 
Male: 71.4% 
NYHA I–IV 
LVEF(%)(n=304)
=35.3±7.2  
 
 

24.7±7.8 (n=274) 
 

Correlation between HF self-care and: 
- Age: r=−0.17, p=0.005 
- Peripheral arterial disease: r=0.12, p=0.05 
- NT-pro-BNP (2*log10(NT-proBNP+10)-2): r=−0.14, p=0.022 
- Creatinine-Clearance (GFR): r=0.17, p=0.006 
- Alcohol intake (number of drinks): r=0.11, p=0.07 
- Physical limitation (Kansas City Cardiomyopathy 

Questionnaire, KCCQ):  r=0.11, p=0.08 
- Quality of life (KCCQ): r=0.09, p=0.12 
- Self-efficacy (KCCQ):  r=−0.19, p<0.001 
- Previous cardiologist referrals: r=−0.14, p=0.02 
- ICD: r=−0.10, p=0.10 
- Coronary artery bypass graft surgery: r=−0.12, p=0.04 
- Prosthetic heart valve: r=−0.18, p=0.003 

Predictors of HF self-care (series of regression analyses; final regression 
model (n=271); R2(adj.)=0.16(0.14))   

- Self-efficacy (KCCQ): ß=−0.24; p<0.001 
- Age: ß=−0.22; p<0.001 
- Prosthetic heart valve: ß=−0.15; p=0.001 
- Referrals to cardiologists: ß=−0.14; p=0.021  
- Peripheral arterial disease: ß=0.13; p=0.028 
- Quality of life (KCCQ): ß=0.16; p=0.009 

 



 

Author/Year Purpose Study 
design 

Country/ 
Version 

N Setting 
 

Patients Mean HF self-care 
behavior score±SD 

Factors associated with self-care (EHFScBS score) Cronbach's  
α 
 

Shojaei, 
Ebrahimi & 
Assemi (2011)  
 

Diagnose self-care 
behavior of heart failure 
(HF) patients and their 
correlations with the 
affecting variables such 
as age, gender, 
marriage, educational 
status, disease duration, 
left ventricular ejection 
fraction, and contextual 
chronic diseases. 

Cross 
sectional  

12-item 
Persian 

n=250 OPC Age: 57.9 
Male: 68.4% 
LVEF(%)=34.3 
 

33.91±9.22 
  

HF self-care according to the patients’ characteristics (t-test, one way 
ANOVA, Kruskal-Wallis): 

- Age: F=5.3, p=0.0001 (significantly better self care behavior in 
younger) 

- Gender: t=3.9, p=0.0001 (male) 
- Maritial status:  F=7.3, p=0.0001 (single) 
- Education: X2=43.8, p=0.0001 (lower) 
- Length of disease (month):  F=9.07, p=0.0001 (shorter) 
- Hospitalization frequency:  X2=51.4, p=0.0001 (less 

frequent) 
- LVEF(%):  F=12.7, p=0.0001 (higher) 
- Comorbidity:  t=7.06, p=0.0001 (no) 

Total scale:  
α=0.68 

Uchmanowicz 
Wleklik &, 
Gobbens 
(2015)  
 

Assess the influence of 
frailty syndrome on the 
self-care capabilities of 
patients with chronic 
heart failure, and to 
identify factors 
associated with frailty. 

Cross 
sectional  

9-item 
Polish 

n=110 Hosp  Age: 
66.01±11.40 
Male: 53.64% 
NYHA I-IV 

27.65±7.13 
 
 

Correlation between HF self-care and: 
- Frailty syndrome (Tilburg Frailty Indicator: subscale Frailty, 

Physical components, psychological components, social 
components):   

- Frailty: r=0.15, p=0.122  
- Physical components: r=0.02, p=0.867 
- Psychological components: r=0.17, p=0.070 
- Social components: r=0.26, p=0.006 

 

Hattori, Taru 
& Miyawaki 
(2011)  

 

Development of an 
evaluation scale for self-
monitoring by patients 
with chronic heart 
failure based on the 
concept of self-
monitoring. The 
EHFScBS was used to 
evaluate concurrent 
validity of the scale. 

Cross 
sectional - 
validation  
 

12-item 
Japanese  

n=142 OPC Age: 64.8±13.7 
Male: 64.8% 
NYHA I-IV 
LVEF(%)=43.2±1
0.5 

 Correlation between HF self-care and: 
- Self-monitoring (Evaluation scale for self-monitoring by 

patients with chronic heart failure; ESSMHF):  r=0.41-0.59, 
p<0.01; correlation between factors of ESSMHF and 
corresponding items of EHFScBS.   

Total scale:   
α=0.81 

Jaarsma, 
Arestedt, 
Mårtensson, 
Dracup & 
Strömberg 
(2009)  

 

Further determine 
reliability and validity of 
the EHFScBS 
Scale – revision into the 
nine-item EHFScB-9. 

Cross 
sectional - 
validation  
 

12-item 
Swedish 
Dutch 
English  
Italian 
German 
Spanish  
 

n=2592 
(SE-1=69; 
SE-2=92, 
NL-
1=249; 
NL-
2=994; 
GB=177; 
IT=173; 
DE=285; 
ES=553) 

Hosp, 
OPC 

Age: 71±12 
Male: 64% 
NYHA I-IV 
LVEF(%)=34±14 

Me(iqr)=26(20-31) 
 

Correlation between HF self-care and: 
- Compliance (HF Compliance Questionnaire): EHFScBS-12: 

r=0.32, p<0.001; EHFScBS-9: r=0.37, p<0.001 
- Quality of life (Minnesota Living with Heart Failure 

Questionnaire, MLwHFQ): EHFScBS-12: r=0.01; EHFScBS-9: 
r=0.18, NS 

 

Total scale 
12-item: 
α=0.77 
 
Total scale 
9-item:  
α=0.80 
 

Kato, Ito, 
Kinugawa & 
Kazuma 
(2008)  

Translate the EHFScBS 
into Japanese and 
evaluate its validity and 
reliability. 

Cross 
sectional - 
validation  
 

12-item 
Japanese  

n=116 OPC Age: 64.6±15.3 
Male: 70.7% 
NYHA I-III 
LVEF(%)=54.1±1
4.0 

32.6±9.1 
 
 

Correlation between HF self-care and: 
- Ability to perform self-care operations (Subscale of the 

Self-Care Agency Questionnaire, SCAQ): r=−0.29, p<0.05. 
 

Total scale:   
α=0.71 

Köberich, 
Glattacker, 
Jaarsma, 
Lohrmann, 
Dassen, 
(2013)  

Determine the validity 
and reliability of the 
German version of the 
9-item European Heart 
Failure Self-care 
Behaviour Scale 

Cross 
sectional - 
validation  
 

9-item 
German  

n=109 
 

Hosp, 
OPC 

Age: 62.5±11.9 
Male: 70.6% 
NYHA I-IV 
Me(iqr) 
LVEF(%)=25 (20-
35) 

19.9±6.48 
 
 

Correlation between HF self-care and: 
- Quality of life (Kansas City Cardiomyopathy Questionnaire, 

KCCQ): r=0.096, p=0.32 

Total scale:   
α=0.71(95% 
CI: 0.63-
0.77) 

Lambrinou, 
Kalogirou, 
Lamnisos, 
Papathanasso
glou, 
Protopapas, 
Sourtzi, et al. 
(2014)  

Evaluate the 
dimensionality of the 
Greek version of the 
European Heart Failure 
Self-care 
Behaviour Scale (Gr9-
EHFScBS) in a Greek e 
Cypriot population. 

Cross 
sectional - 
validation  
 

9-item 
Greek 

n=128 Hosp, 
OPC 

Age: 69.6±10.17 
Male: 78.1% 
NYHA I-IV 
LVEF(%)=35.5±1
0.81 
 

 Correlation between HF self-care and: 
- Quality of life (Minnesota Living with Heart Failure 

Questionnaire, MLwHFQ): r=−0.019, p=0.83 
 

Total scale:  
α=0.66  



 

Author/Year Purpose Study 
design 

Country/ 
Version 

N Setting 
 

Patients Mean HF self-care 
behavior score±SD 

Factors associated with self-care (EHFScBS score) Cronbach's  
α 
 

Lee, Lyons, 
Gelow, 
Mudd, Hiatt, 
Nguyen, et al. 
(2013)  

Evaluate the validity and 
reliability of the 9-item 
European HF 
Self-Care Behavior Scale 
(EHFScB-9). 

Cross 
sectional - 
validation  
 

9-item 
English  
 

n=200 
 

OPC 
 

Age: 57.0±13.3 
Male: 50% 
NYHA II-IV 
LVEF(%)=28.5±1
2.3 

18.1±6.8 
 
 

Correlation between HF self-care and: 
- Quality of life - physical domain (MLHFQ physical): 

r=0.132, NS 
- Quality of life - emotional domain (MLHFQ emotional): 

r=0.164, NS 

Total scale 
α=0.80(95% 
CI: 0.76–
0.84) 
 

Pulignano, 
Del Sindaco, 
Minardi, 
Tarantini, 
Cioffi, 
Bernardi, et 
al. (2010)  

 

Translate and validate 
the Italian version of the 
EHFScBS; evaluate 
factors related to self-
care. 

Cross 
sectional - 
validation  
 

12-item 
Italian  

n=93 OPC Age: 77±6 
Male: 47% 
M NYHA= 
2.75±0.6 
LVEF(%)=31±11 
 

24.31±6.70 
 
 

Correlation between HF self-care and: 
- Quality of life (Minnesota Living with Heart Failure 

Questionnaire, MLHFQ): r=0.004, p=0.973 
- Mental state (Mini-Mental State Examination, MMSE): 

r=−0.582, p<0.0001 
- Age: r=0.708, p<0.0001 
- Gender: r=−0.329, p=0.001 
- NYHA: r=0.056, p=0.594 
- LVEF: r=−0.120, p=0.252 
- HFC  (already followed in HFC; yes vs no): r=−0.595, p<0.001 

Predictors of worse HF self-care (multiple regression analysis); 
- Age (yrs): B=0.775, p<0.0001  
- Gender (female): B=−2.396, p<0.001 
- NYHA: B=0.274, p=0.679 
- Not already followed in HFC: B=−7.014, p<0.0001 
- LVEF: B=−0.059, p=0.063 
- MLFQ score: B=−0.054, p=0.106 
- MMSE score: B=0.209, p=0.266 

Total scale:  
α=0.82 

Shuldham, 
Theaker, 
Jaarsma & 
Cowie (2007) 

 

Test the internal 
consistency, reliability 
and validity of the 12-
item European Heart 
Failure Self-care 
Behaviour Scale in an 
English-speaking sample 
in the United Kingdom 

Cross 
sectional - 
validation  
 

12-item 
English  
  

n=183 OPC Age: 65.6±12.3 
Male: 78.1% 
NYHA I-IV 
LVEF(%)=46.8±1
4.7 

Me(iqr)=31(24-36) 
 

Predictors of EHFScBS self-care score (multiple regression analysis): 
- Quality of life score (Minnesota Living with Heart Failure 

Questionnaire, MLwHFQ): B=0.015, CI(–0.01–0.04), p=0.27 
HF self-care according to patients’ characteristic (comparison of groups - 
above and below the median self-care score) 

- Gender: p=0.62 
- Age: p=0.85 
- NYHA: p=0.18 

Total scale  
α=0.69 

Yu, Lee, 
Thompson, 
Jaarsma, 
Woo & 
Leung (2011) 

 

Translate the European 
Heart Failure Self-care 
Behaviour Scale 
(EHFScBS) into Chinese 
and to test its 
psychometric 
properties in the 
Chinese patients with 
HF. 

Cross 
sectional - 
validation  
 

12-item 
Chinese  

n=143 OPC Age: 78.1±14.5 
Male: 37.8% 
NYHA I-IV 
 

28.62±4.19 
 
 

Correlation between HF self-care and: 
- Social support (The Medical Outcomes Study Social Support 

Survey, MOS-SSS-C): r=−0.36, p<0.001 

Total scale  
α=0.82 

González, 
Lupón, 
Domingo, 
Cano, 
Cabanes, de 
Antonio, et al. 
(2014) 
 

Assess the relationship 
of educational level with 
baseline self-care 
behaviour and changes 
one year after a nursing 
intervention in HF 
outpatients attending a 
HF unit. 

Prospective 
cohort-  
educational 
intervention 
study 

9-item 
Spanish 

n=335  
 
 

OPC 
 

Age 67 (57-75) 
Male 73.1% 
NYHA I-IV 
ME(iqr) LVEF(%) 
= 30(24-37) 
 

Baseline  Me(iqr) 
Very low education 
level=19(15–26) 
Low education 
level=16(13–21) 
Medium high education 
level=15(12.5–15.5) 

HF self-care according to patients’: 
- Education level (very low, low, medium): p=0.007 to p<0.001 

(significant differences in total score between the three levels 
of education - better HF self care behavior in patients with 
higher education) 

 

 



 

Author/Year Purpose Study 
design 

Country/ 
Version 

N Setting 
 

Patients Mean HF self-care 
behavior score±SD 

Factors associated with self-care (EHFScBS score) Cronbach's  
α 
 

B: non-standardized regression coefficient; ß:  standardized regression coefficient; COPD: Chronic obstructive pulmonary disease; DM: diabetes mellitus; GFR: glomerular filtration rate; HF: heart failure; Hosp: 
hospital; ICD: Implantable cardioverter defibrillator IQ – Interquartile range; LVEF: left ventricular ejection fraction; NT-pro-BNP: N-terminal brain natriuretic peptide; NYHA: New York Heart Association 
classification; OPC: Outpatient clinic; Oth: other; PC: primary care; PCWP: pulmonary capillary wedge pressure.  

Note. Lower self-care scores reflect better self-care (reversed scoring – Kessing et. al 2014).

Holst, 
Willenheime, 
Mårtensson, 
Lindholm & 
Strömberg 
(2007)  

 

(1) describe self-care 
with special regard to 
daily self-weighing and 
salt and fluid restriction 
in patients with heart 
failure in primary health 
care, during one year of 
monthly telephone 
follow-up after a single 
session education, (2) 
describe gender 
differences in regard to 
self-care and (3) 
investigate if self-care 
was associated with 
health-related quality of 
life. 

Prospective 
cohort 
(subgroup 
analysis of a 
larger 
randomised 
trial)- 
educational 
intervention 
study 

12-item 
Swedish 

n=60 PC 
 
 

Age: 79±7 
Men: 52% 
NYHA II-IV 

Baseline:  
Me(iqr)=31( 23–39) 
 
 

Correlation (baseline) between HF self-care and: 
- Quality of life (EuroQol, EQ-5D): NS  

 

Kessing, Pelle, 
Kupper, 
Szabó & 
Denollet 
(2014)  

 

Examine the longitudinal 
associations of multiple 
positive affect mesaures 
in explaining HF self-
care while adjusting for 
depressive symptomy 
and potential covariates.  

Prospective 
cohort 

9-item 
Dutch 

n=238  OPC Age: 66.9±8.6 
Men: 78%   
NYHA I-IV 
LVEF(%)=33.5±6.
7 

32.9±6.6 
 

Correlation (baseline) between HF self-care and: 
- Positive affect (Positive and Negative Affect Schedule, 

PANAS): r=0.17, p<0.01 
- Positive affect (Global Mood Scale, GMS): r=0.12, NS 
- Anhedonia (Hospital Anxiety and Depression Scale, HADS): 

r=−0.27, p<0.001 
- Depression (Centre for Epidemiological Studies Depression 

scale; CES-D): r=−0.18, p<0.01 

Total scale: 
α=0.83 

Mohammadi, 
Ekman & 
Schaufelberge
r (2009)  

 

Investigate whether 
change in objective signs 
during up-titration of 
angiotensin-converting 
enzyme (ACE)-
inhibitors in patients 
with chronic heart 
failure affect perception 
of information about 
medicines and 
subjective activities such 
as self-care. 

Prospective 
cohort 

12-item 
Swedish 

n=124 OPC 
 

Age: 70±11 
Male: 71% 
NYHA I-IV 
 
 

 Normotensive group (blood pressure<140/90 mmHg):  
- correlation (baseline) between HF self-care and: 

- Diastolic blood pressure: r=0.318, p=0.001 
- Systolic blood pressure: r=0.085, p=0.452 

Hypertensive group ( blood pressure>140/90 mmHg) 
- correlation (baseline) between HF self-care and: 

- Diastolic blood pressure: r=0.415, p=0.306 
- Systolic blood pressure: r=0.121, p=0.573 

 

 

Nasstrom, 
Jaarsma, 
Idvall, 
Arestedt & 
Stromberg 
(2014)  

 

Describe the influence 
of structured home 
care on patient 
participation over time 
in patients diagnosed 
with heart failure, and 
to explore factors 
associated with 
participation in care. 

Prospective 
cohort – 
prospective 
pre-post 
longitudinal 
design 

9-item 
Swedish 

Baseline  
n=100 
 

Oth 
  
 

Age: 81.7±8.8 
Male: 62% 
NYHA II-IV 
 

20.7±6.6 Correlation (baseline) between HF self-care and: 
- Views of involvement in care (Questionnaire for measuring 

patient views of involvement in myocardial infarction care) 
- Overall satisfaction involvement: r=−0.29, p<0.01 
- Patient involvement subscale: r=−0.38, p<0.001 
- Information subscale: r=−0.44, p<0.001  
- Patient needs subscale: r=−0.41, p<0.001 

Total scale: 
α=0.72 

Schiffer, 
Denollet, 
Widdershove
n, Hendriks & 
Smith (2007) 

Examine whether type-
D personality predicts 
poor self-management 
and failure to consult 
for evident cardiac 
symptoms in patients 
with CHF. 

Prospective 
cohort 

12-item 
Dutch 

n=178 OPC Age: 66.6±8.4 
Male: 79% 
NYHA I-IV 
LVEF(%)=20.9±6.
7 

 Predictors of HF self-care (2-month follow-up ; logistic regression analysis): 
- Demographics (age, men, educational level, no partner, 

LVEF(%), NYHA, ishaemic aetionogy, time since diagnosis, 
medication): NS  

- Severity of CHF (Health complaints scale, HCS): NS 
- Type-D personality (Type-D Personality Scale, DS-14): NS   

Total scale: 
α=0.81 



 
 



Appendix II. A. Bias analysis 

Table II.a. Bias assessment of included studies 
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  Questions to assess the risk of bias                               
S  Are critical inclusion criteria clearly stated? Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y U Y Y Y Y U Y Y U Y Y P Y Y 

S Q1 Do the inclusion/exclusion criteria vary across the 
comparison groups (the individuals) of the study? (CS, 
COH) 

N N N N N N N N N N P N N N N N U N N N N U N N N N N N N N 

S, C Q2 Does the strategy for recruiting participants into the 
study differ across groups (individuals)? (CS, COH) N Y N U U Y N N N N N N U N N N U N N N U U N N N N N N N N 

S, C Q3 Is the selection of the comparison group inappropriate, 
after taking into account feasibility and ethical 
considerations? (CS, COH) 

N
A 

N
A 

N
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N
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P Q4 Does the study fail to account for variations in the 
execution of the study from the proposed protocol? 
(COH, CS?)a 

N N N N N N N N N N N N N N N N U N N N N N N N N N N N N N 

D, C Q6 Were valid and reliable measures, implemented 
consistently across all study participants used to assess 
inclusion/exclusion criteria, intervention/exposure 
outcomes, participant health benefits and harms, and 
confounding? (CS, COH) 

P Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

A Q7 Was the length of follow-up different across study 
groups? (COH) 

N
A 

N
A 

N
A 

N
A 

N
A 

N
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N
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N
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N
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N
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N
A N U N

A Y N
A 

N
A 

A, D Q8 In cases of high loss to follow-up (or differential loss to 
follow-up), was the impact assessed (e.g., through 
sensitivity analysis or other adjustment method)? 
(COH) 

N
A 

N
A 

N
A 

N
A 

N
A 

N
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N
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Ab 
N
Ab N N

Ab 

R Q9 Are any important primary outcomes missing from the 
results? 

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N 

overall Q11 Are results believable taking study limitations into 
consideration? Y Y Y Y Y Y Y Y P Y Y Y Y Y Y Y Y Y Y Y Y P Y Y P Y Y Y Y Y 
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  Questions to assess confounding                               
D, C Q6 Were valid and reliable measures, implemented 

consistently across all study participants used to assess 
inclusion/exclusion criteria, intervention/exposure 
outcomes, participant health benefits and harms, and 
confounding? (CS, COH) 

P Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

C Q12 Any attempt to balance the allocation between the 
groups or match groups (e.g., through stratification, 
matching, propensity scores)? (CS, COH) 

N
A 

N
A 

N
A 

N
A 

N
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N
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N
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N
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N
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N
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N
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N
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N
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N
A 

C Q13 Were the important confounding variables taken into 
account in the design and/or analysis (e.g., through 
matching, stratification, interaction terms, multivariate 
analysis, or other statistical adjustment such as 
instrumental variables)? (CS, COH) 

Y Y Y Y Y Y Yc Y N Y Y Y Y N N N
Ad 

N
Ad 

N
Ad 

N
Ad 

N
Ad 

N
Ad Y N

Ad 
N
Ad  Y N Y Y Y Y 

CS: cross-sectional study (validation studies are included as well); COH: prospective cohort study; N: no; Y: yes; P: partially; U: unclear; N/A: not applicable; S: selection bias; P: performance bias; D: detection bias; 

A: attrition bias; R: selective outcome reporting; C: confounding 

a Difficult to assess with confidence because authors rarely report deviations from protocol; we assumed no deviations unless stated otherwise   

b Loss to follow-up <20% in 1 year 

c Variables are not included in the final model because the author conducted analysis that indicated it did not need to be included 

d Confounding variables not included because the aim of the study was validation of the questionnaire  

 



Appendix II.b. Study quality 

Table II.a. Study quality measured using a customized bias assessment tool. 

Bias 
present 

Studies with bias in this domain (n) Overall 
bias 

(n) Confounding (n) 

 Selection Performance Attrition Detection Reporting High  High  

Yes 2  4 3  Medium 12 Medium 4 

Partially    1  Low 18 Low 26 

No 22 29 2 26 30     

Unclear 6 1        

Not 
applicable 

  24       
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