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Abstract
Background: To explain the direction of speci�c cognitive function training that could prevent potential self-
care de�cits, the cognitive domain that affects self-care behaviours in patients with heart failure (HF)
should be identi�ed. This study aimed to con�rm the relationship between major potential variables
affecting self-care maintenance behaviours of patients with HF. The study also aimed to determine which
cognitive domain predicts self-care maintenance among patients with HF.

Methods: This descriptive study involved a secondary analysis using data of 201 patients with HF from two
observational studies in three Korean hospitals. The structural equation model using AMOS version 24.0
was constructed to assess the relationships among the variables. The Seoul Neuropsychological Screening
Battery was used to assess global cognition, immediate/delayed memory, and executive function, and the
Self-Care of Heart Failure Index v.6.2. was used for self-care con�dence and maintenance.

Results: Self-care maintenance was affected by memory function with a signi�cant direct effect (β=.43,
p=.006), as well as self-care con�dence (β=.70, p<.001). Memory function and global function indirectly
affected self-care maintenance through self-care con�dence (β=-.37, p=.002; β=.14, p=.030). Depressive
symptoms also had an indirect effect through self-care con�dence on self-care maintenance (β=-.21,
p=.005).

Conclusion: This study con�rmed the need for periodic simple screening of the memory function and
training to raise it in patients with HF, enhancing their self-care behaviours. It also suggests that supportive
intervention is needed to enhance self-con�dence as a mediator.

Background
Self-care for patients with heart failure (HF) is a multidimensional process involving maintenance and
management behaviours. Self-care maintenance requires a patient’s participation to maintain one’s
physiological stability, while self-care management requires a patient’s decision-making for monitoring and
managing symptoms accordingly as they occur [1]. Adequate self-care in patients with HF has been shown
to be associated with better health outcomes, such as fewer clinical adverse events and symptom response
behaviours [2], fewer rehospitalisation [3, 4], and better quality of life [4]. Thus, to reduce major adverse
events for patients with HF, it is essential to regularly assess their level of self-care and identify factors that
in�uence it.

One of the important individual barriers to self-care behaviours was poor cognitive function which was
prevalent in approximately 40% patients with HF who had a substantial impairment [5]. Further, systematic
reviews reported that cognitive impairment is a common complication of HF and HF diagnosis increased
the odds of cognitive impairment more than 2.6 times, compared to non-HF controls [5, 6]. Poor outcomes
associated with cognitive impairment have been well-documented, particularly its impairment directly
associated with poor self-care behaviours in patients with HF [7, 8]. Thus, screening for cognitive
impairment was critical to prevent potential self-care de�cits in patients with HF [6, 9, 10]. Among the
cognitive domains, memory impairment [11] and slower psychomotor speed [12] each had a predictive
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value for poorer self-care behaviours. While, in one study that used the structural equation modelling, short-
term memory directly affected self-care maintenance [13], thereby suggesting that additional studies must
be conducted on the cognitive domains of patients with HF in other countries. Self-care con�dence and
depressive symptoms were also often reported with reference to self-care. Self-care con�dence is a critically
important factor that consistently in�uenced the effectiveness of self-care maintenance [1]. Self-care
con�dence totally mediated the relationships between cognition function and self-care behaviours [13] and
the relationships between knowledge, health literacy, social support, and self-care behaviours in patients
with HF [8]. Adverse impacts associated with depressive symptoms are well-documented, such as high
morbidity and/or mortality [3, 10, 13] and poor quality of life [10]. These negative in�uences on self-care
were also reported in patients with HF and those with depressive symptoms were more likely to have lower
levels of self-care behaviours [3].

Despite a large body of empirical evidence in�uencing factors for self-care of patients with HF [7], particular
domains of concern in cognitive function associated with self-care maintenance are still lacking. In
addition, results related to cognitive domains that affected self-care were inconsistent across previous
studies. Short-term memory [13] and psychomotor speed [12] were found to be factors in�uencing self-care
maintenance in Western countries. However, in the study of Koreans with comparatively low levels of self-
care, none of the three domains of cognitive function were related to self-care maintenance [14]. Therefore,
it is necessary to examine the speci�c cognitive domain that predicts self-care maintenance for Koreans
through a structural relationship that can simultaneously identify direct and indirect effects with the major
in�uencing factors, namely, depressive symptoms and self-care con�dence. In addition, this study aims to
determine whether there are differences in cognitive function factors affecting self-care maintenance in the
elderly and adult groups, respectively.

Methods

Study design
In this cross-sectional descriptive study, data for this secondary analysis were obtained from two
observational studies conducted on patients with HF.

Setting and Participants
Each of the two parent studies was approved by research ethics, and written consent was obtained from all
HF patients. Among the patients enrolled in the two studies, data from patients with HF who met the subject
selection criteria for this study were used for the analysis. Patients with HF were recruited from three
cardiology outpatient departments of university-a�liated hospitals located in a metropolitan city and two
provinces in South Korea. Patients with HF who visited the outpatient clinic for treatment and had not
received self-care training or intervention were potential subjects of this study. Speci�cally, patients were
eligible to participate in this study if they were thirty years of age or older with an HF diagnosis of three
months or more, and they were able to understand and follow the study protocol instructions. Exclusion
criteria for the study subjects were those who were diagnosed with chronic diseases involving clinical
depression and cognitive impairment, such as dementia, stroke, or terminal cancers.
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The minimum number of patients that are required for a structural equation model analysis, using the
maximum likelihood method for parameter estimation, is more than 10 times the observation variables that
is 200 samples [15]. Based on this, 10 times the 16 observational variables, or 160 patients, were required.
Thus, the data from 201 subjects was su�cient for analysis in this case.

Measurement Tools
Cognitive function

The Seoul Neuropsychological Screening Battery-II was used to measure cognitive function in the domains
of global cognition (Korean Mini-Mental Status Examination [K-MMSE]), memory function (Seoul Verbal
Learning Test [SVLT]), and executive function (Controlled Oral Word Association [COWA]) [16]. Based on the
professional manual guideline, the scores of each domain were calculated [16]. For global cognition, the
Korean Mini-Mental Status Examination (K-MMSE) was used. It consisted of thirty items and the possible
score ranges were 0–30, with higher scores indicating better cognitive function. In the K-MMSE total score,
the cut-off point of 23 and less was used to determine the severity of cognitive impairment [16]. The K-
MMSE has been validated for the assessment of cognitive function in patients with dementia and is widely
used as a reliable tool in Korea [17].

To measure immediate and delayed recalls, the SVLT was used. After a list of up to 12 words were �rst
spoken, subjects were asked to recall the list of words regardless of the order, then two more recall sessions
were followed consecutively for immediate recall and one more session for the delayed recall 20 minutes
later. Possible scores were 0–36 for immediate recall and 0–12 for delayed recall, with higher scores
indicating better memory. To measure the executive memory function of words, the COWA test was used
with function with verbal �uency. All subjects were asked to generate words beginning with a letter given in
sixty seconds. This was repeated for three letters and the score was calculated as the sum of the three tests,
and validity was veri�ed for the elderly [18]. Higher scores indicated better executive function [18].

Depressive symptoms

Depressive symptoms were measured with the validated Korean version of the Patient Health Questionnaire
(PHQ-9) [19]. It consists of nine items on a 4-point Likert scale (0–3), with possible scores ranging from 0 to
27 points and �ve or more points indicating a depressive disorder [19]. Higher scores indicated more severe
depressive symptoms. For structural equation modelling, an exploratory factor analysis was performed and
classi�ed into three sub-areas. The reliability and validity of this instrument have been supported in Korean
patients with HF [20]. Cronbach’s alpha in this study was .85.

Self-care con�dence and Self-care maintenance

The Con�dence and Maintenance Subscales of the Self-Care of Heart Failure Index v.6. were used to assess
self-care con�dence and maintenance [21]. It consisted of ten items for self-care maintenance and six items
for self-care con�dence. Each item was constructed originally on a four-point Likert scale, and each
subscale score was transformed to a 0-100-point scale. Higher scores indicated better self-care con�dence
and maintenance. Exploratory factor analysis for the structural equation modelling showed that the
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con�dence subscale was classi�ed into two sub-areas and the maintenance was classi�ed into four sub-
areas. The reliability and validity of the Korean version were supported [22] and Cronbach’s alphas in this
study were .83 for the con�dence subscale and .82 for the maintenance subscale.

Data collection
This study complied with the Declaration of Helsinki, and approval from the institutional review board of the
university was obtained. The data collection period for primary research was from September 2017 to April
2018. Data were collected from three university-a�liated hospitals in Seoul and two provinces in Korea with
cooperation from the cardiology department of each hospital. Before data collection, the �rst author of the
study and a trained research nurse of each hospital received an informed consent from each participant
after explaining the purpose and protocol of the study in face-to-face interviews. It was also explained to the
patients that they were free to withdraw at any time during the interview.

Data analysis
We conducted analyses using SPSS ver. 23.0 and AMOS ver. 24.0 to verify descriptive statistics of the study
parameters and to determine the model �t with structural equation modelling. The reliability of the
instrument was validated by Cronbach's alpha. Pearson's correlation coe�cient was used to con�rm the
correlation between the continuous measured variables. The exploratory factor analysis of the instrument
was analysed using principal component analysis by Varimax rotation and a con�rmatory factor analysis
was performed to determine the model �t. To estimate the parameters of the model analysis, the model was
�rst estimated using the maximum likelihood method, and then the predictive model was estimated.
Structural equation modelling was performed to calculate the direct and indirect path coe�cients between
the factors. The model’s goodness of �t was determined using χ2, goodness of �t index (GFI), comparative
�t index (CFI), Tucker-Lewis index (TLI), root mean square error of approximation (RMSEA), and
standardised root mean square residual (SRMR). We used the bootstrapping method to test the statistical
signi�cance of indirect effects and total effects of the modi�ed model on the endogenous variables
(number of bootstrap samples = 1,000).

Results
General characteristics of the subjects and descriptive statistics of variables

The mean age of the patients was 62.5±11.4 years, and 63.2% were men. The mean duration of the HF was
37.40 ± 40.90 months and the mean number of rehospitalisation was 1.42 ± 1.54 times. Of the patients,
41.8% had a left ventricular ejection fraction rate of less than 40%, and 43.3% accounted for less than the
New York Heart Association (NYHA) Class II (Table 1). The descriptive statistics of cognitive domains,
depressive symptoms, self-care con�dence and self-care maintenance are shown in Table 2. In the K-MMSE
total score, mild cognitive impairment ranging from 20 to 23 points was found in 8.9% (n=18), and
moderate cognitive impairment of 19 points or less was found in 5.9% (n=12). Depressive disorder with a
PHQ-9 total score of 6 or more was found in 32.3% (n=65) of the study subjects. The basic assumption of
the multivariate analysis for the normal distribution of all measured variables of the hypothetical model
were veri�ed as the absolute value of Skewness (0.01-2.81) was less than 3 and the absolute value of
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Kurtosis (0.13-9.52) was less than 10 [23]. There were signi�cant differences in all cognitive function sub-
domains in the adults and the elderly group over 65 years old, but there was no difference in self-care
con�dence and maintenance between the two groups (Table 2).

Correlations among variables and validity of latent variables

The convergent validity of the latent variables was satis�ed in that the construct reliability (CR) was higher
than .70 and the average variance extracted (AVE) was higher than .50, and it was con�rmed that the
observational variables were highly related to the latent variables [23]. As a result of the discriminant
validity test, it was con�rmed that the AVE values of the potential variables were larger than the square of
the correlation coe�cient (R2) among the latent variables. As a result of the correlation analysis between
variables, global cognition showed a negative correlation with depressive symptoms and self-care
maintenance, but it was not signi�cantly related with self-care con�dence. Immediate recall memory
showed a negative correlation with depressive symptoms and self-care con�dence. Delayed recall memory
also negatively correlates with depressive symptoms and self-care con�dence. Executive function also
showed a negative correlation with depressive symptoms. Depressive symptoms showed a negative
correlation with self-care con�dence and self-care maintenance. Self-care con�dence showed a statistically
signi�cant positive correlation with self-care maintenance (Table 3).

Regression analysis of factors affecting self-care maintenance according to age group

Multivariate regression analysis was performed to identify factors in�uencing self-care     maintenance in
adults and the elderly group over 65, respectively. In the adult group, age, delayed memory function, and
self-care con�dence were signi�cant predictors (Adjusted R2=.14, F=3.23, p=.004). In the elderly group, only
self-care con�dence was a signi�cant predictor (Adjusted R2=.29, F=6.95, p <.001) (Table 4). 

Standardised direct, indirect, and total effects of the model

The linear regression analysis showed that the tolerance was .68 to .89, and that the variance in�ation
factor (VIF) was 1.86–2.72, a result of less than 10, thereby indicating that there was no multi-collinearity.
This study measured χ2=95.28 (df=66, p=.011), GFI=.94, TLI=.94, CFI=.96, RMSEA=.05 (.02-.07), and
SRMR=.05, thereby indicating a good level of �tness. The �tness index of the con�rmatory factor analysis
showed that the �t index was χ2=87.85 (df=56, p=.004), GFI=.94, TLI=.93, CFI=.95, RMSEA=.06 (.04-.08),
and SRMR=.06, thus indicating a good level of �tness [23]. Age and duration of HF were included in the
model as adjusted measured variables.

Memory function including immediate and delayed recall had a direct effect on self-care maintenance (β =
.43, p = .006) and an indirect effect through self-care con�dence on self-care maintenance (β = -.37, p =
.002). Self-care con�dence also had a direct effect on self-care maintenance with a signi�cant total effect
(β = .70, p <.001). Global cognition (β = .14, p = .030) and depressive symptoms (β = -.21, p = .005) showed
indirect effects through self-care con�dence on self-care maintenance. Memory function, depressive
symptoms, and self-care con�dence explained 50% of self-care maintenance (R2 = .53). For self-care
con�dence, global function had a positive direct effect (β = .20, p = .043). However, memory function (β =
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-.53, p <.001) and depressive symptoms (β = -.30, p =.002) showed negative direct effects on self-care
con�dence (Table 5). The parameter estimates are shown in Figure 1.

Discussion
The main �ndings of this study con�rmed the structural relationship between cognitive function domains,
depressive symptoms, and self-care con�dence, all of which were found to be important factors in
maintaining self-care behaviours in patients with chronic HF. Among the cognitive domains, the memory
function had a signi�cant direct effect on self-care maintenance, and this memory function, as well as the
global cognition had an indirect effect on the self-care maintenance through the mediation of self-care
con�dence. Depressive symptoms also had an indirect effect through self-care con�dence on self-care
maintenance.

Speci�cally, memory function including immediate and delayed recalls showed a positive direct effect on
self-care maintenance, and it had an indirect effect through self-care con�dence on self-care maintenance
in this study. Considering that there is a difference in cognitive function with increasing age, the factors
affecting self-care maintenance were con�rmed by regression analysis by dividing them into adult and
elderly groups. In the cognitive function domain, delayed memory function was con�rmed to be a predictor
in adult patients under the age of 65, so it is necessary to regularly monitor memory function in middle-aged
HF patients and to check the degree of self-care in the low memory group. These �ndings are consistent
with the results of a structural equation modelling study in that memory among cognitive domains had a
direct effect on self-care maintenance in patients with HF [13]. In addition, the �ndings were supported by a
previous multiple regression analysis study wherein memory impairment was associated with poorer
adherence to self-care maintenance in older patients with HF [11]. A systematic review and meta-analysis
study also supported the �nding that the recall testing was the most effective way to detect mild cognitive
impairment [24].

However, the �nding of this study differs from a previous study for regression analysis that found
psychomotor speed to be the only cognitive dimension signi�cantly associated with self-care behaviours
[12]. In addition, global cognition as measured by the K-MMSE in this study was found to be a factor with
an indirect effect on self-care maintenance. This �nding is consistent with a previous study of Italian
patients with HF that reported on global cognition indirectly in�uencing self-care behaviours only through
self-care con�dence [25]. The results of the current and prior studies recommend cognitive functional
performance should be considered for enhanced self-care maintenance, particularly global cognition,
memory, or psychomotor speed.

Self-care con�dence had the greatest direct effect on self-care maintenance in this study, and it was also
found to be a mediator in the relationships between global and memory function and self-care
maintenance. This result is similar to results of past studies in which self-care con�dence was a critical
factor in�uencing self-care behaviours [8] and mediated the relationship between cognitive function and
self-care behaviours [13]. However, a longitudinal study reported that self-care behaviours in daily life, such
as poor medication compliance, are not easily improved [26] and require special intervention for patients
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with HF with low self-care. Interventions can include the development of the patients’ behavioural skills for
self-care [27] and social support for increased self-care con�dence [28, 29]. Therefore, self-care con�dence
must be increased by providing counselling and education from healthcare professionals to patients,
especially for those with low cognitive function, and by assessing their self-con�dence as early as possible
after the initial HF diagnosis.

As for self-care con�dence, global cognition had a positive direct effect, whereas memory function had a
negative direct effect on self-care con�dence in this study. This result is not consistent with a previous
study in which the relationship between self-care con�dence and cognitive function was positively
associated [28]. One reason for the dissimilar results may be that the level of self-care con�dence of Korean
patients is low, compared to those of patients with HF in other country [13]. The majority of subjects in this
study showed self-care maintenance and self-care con�dence levels below the cut-off point of 70 [21], with
average scores of self-care con�dence and maintenance being 50.4 and 53.9 points, respectively. These are
signi�cantly lower than the average scores of 75.8 and 66.8 points in the U.S. study [13], despite the
subjects having the same average age of 62 years. Possible reasons for having a low score and an inverse
relationship with the cognitive score may be the result of differences among the items included in the
measurement tool. The items in the self-care con�dence tool included evaluating their symptoms,
alleviating those symptoms, and evaluating the effectiveness of the treatment. In Korea, most patients
remain dependent on their physicians and obey their treatment instructions; therefore, their con�dence in
practicing self-assessment of the effects of symptoms and medication in daily life is predictably low. This
suggests that Korean patients with HF lack active attention to treatment and their symptoms.

Further, depressive symptoms showed a negative direct effect on self-care con�dence with the signi�cance
of total effect, and they also affected self-care maintenance indirectly through self-care con�dence in the
current study. These �ndings are consistent with a literature review wherein depressive symptom was
identi�ed as a factor that negatively affected self-care behaviours [1]. This also supports a study that
patients with HF with depressive symptoms were more likely to have lower levels of self-care and higher
rehospitalisation rates [7]. According to another literature review, the prevalence of depression reportedly
ranged from 24–68% in Korean patients with HF [30]. Further, patients with HF with a combination of
depressive symptoms and physical frailty had 3.5 times higher risk of cognitive impairments compared to
those without those factors [31]. One randomised experimental study reported that cognitive behavioural
therapy was effective in lowering depression [32]. Therefore, it is necessary to increase con�dence in self-
management through counselling and education for depressed patients with HF.

Limitation of the study
First, a small sample size was a major limitation of this study, requiring the validation of our results in a
larger sample. Second, the study subjects were recruited with convenient sampling from three hospitals in
Korea, and the results of the self-report questionnaire were limited to a generalisation of all chronic patients
with HF. Third, many patients with HF have common comorbid conditions, such as diabetes mellitus and
hypertension that could affect cognitive function, while was not, controlled in this study. In addition,
although statistically corrected, latent variables according to age and HF duration were not considered,
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which is a limitation of this study. Further, the sources of the cognitive function in patients with HF were
secondary data obtained from previous research projects conducted for different research purposes. Thus,
some data may not �t in the same for this secondary analysis, that is, accuracy and su�ciency of data
could possibly weaken the study results. For example, known factors that may affect the self-care
behaviors, such as knowledge, health literacy, and social support [8], was not addressed in this secondary
analysis. Last, the dimension of self-care management was not included in the model because the
percentage of respondents who self-managed when they had symptoms was found to be too low, and we
did not consider other factors that affected self-care together in the model.

Strengths and Clinical implication
These study results imply that a periodic memory function screening among cognitive function tests is
recommended during the HF patients’ outpatient visits, especially middle-aged patients, for the regular
check-ups and to enhance their self-care behaviours, memory training could be bene�cial. Patient education
about self-care is also critical to successfully manage the care of HF in which telemedicine or
telemonitoring is a useful method for an evaluation of the adherence and ability of self-care of patients with
HF. We also suggest further qualitative research on the relationship between memory function and self-care
maintenance and con�dence, as well as its feasibility.

Conclusions
The present study contributes to the knowledge that the memory function of cognitive domains only had a
direct effect on self-care maintenance in Korean patients with HF. Memory and global cognitive function
indirectly affected self-care maintenance through self-care con�dence. They were also found to be
mediators between depressive symptoms and self-care maintenance, and also produced direct effects.

Declarations
Ethics approval and consent to participate

This study was approved by the Hanyang University Medical Centre Ethics Committee (HY-16-05-
14). Ethical issues including plagiarism, informed consent, data fabrication and falsi�cation, double
publication have been completely observed by the four authors

Consent for publication

Not applicable

Availability of data and materials

Data sharing not applicable.

Funding



Page 10/17

This research was funded by the National Research Foundation of Korea grant funded by the Korean
government (No: NRF- 2020R1A2C1013497).

Competing interests 

The authors declare no competing interest.

Author Contributions

Conceptualisation, writing—original draft, and formal analysis, S.Y.H, J.K; investigation and supervisio,
S.Y.H, J.K; methodology and software, S.H.K, J.L.S; resources and data curation, S.H.K, J.L.S; funding
acquisition, S.Y.H. All authors have read and agreed to the published version of the manuscript.

Acknowledgements: 

We are grateful to the cardiologists and nurses at Hanyang University Hospital, Chonnam National
University Hospital and Seoul Asan Hospital for helping us with the survey. In addition, we are grateful to all
participants in this study. 

References
1. Riegel B, Moser DK, Buck HG, Dickson VV, Dunbar SB, Lee CS et al. Self-care for the prevention and
management of cardiovascular disease and stroke: a scienti�c statement for healthcare professionals from
the American Heart Association. J Am Heart Assoc. 2017; 6(9): E006997. doi:10.1161/jaha.117.006997

2. Lee CS, Bidwell JT, Paturzo M, Alvaro R, Cocchieri, A, Jaarsma T et al. Patterns

of self-care and clinical events in a cohort of adults with heart failure: 1 year follow-up. Heart
Lung. 2018;47(1):40-6. doi:10.1016/j.hrtlng.2017.09.004

3. Ma C. Rehospitalisation rates and associated factors within 6 months after hospital discharge 

for patients with chronic heart failure: A longitudinal observational study. J Clin Nurs. 2019; 28(13-14):2526-
36. doi:10.1111/jocn.14830

4. Vellone E, Fida R, Ghezzi V, D'Agostino F, Biagioli V et al. Patterns of self-care in adults 

with heart failure and their associations with sociodemographic and clinical characteristics, 

quality of life, and hospitalizations: a cluster analysis. J Cardiovasc Nurs. 2017;32:180-9.

5. Cannon JA, Mo�tt P, Perez-Moreno AC, Walters MR, Broom�eld NM, McMurray JJV et al. Cognitive
impairment and heart failure: systematic review and meta-analysis. J Card Fail. 2017;23(6):464-
75. doi:10.1016/j.cardfail.2017.04.007

6. Ampadu J, Morley JE. Heart failure and cognitive dysfunction. Int J Cardiol. 2015;178:12-23.



Page 11/17

7. Jaarsma T, Cameron J, Riegel B, Stromberg A. Factors related to self-care in heart failure patients
according to the middle-range theory of self-care of chronic illness: a literature update. Curr Heart Fail Rep.
2017;14(2):71-7. doi:10.1007/s11897-017-0324-1

8. Zou H, Chen Y, Fang W, Zhang Y, Fan X. Identi�cation of factors associated with self-care 

behaviors using the COM-B model in patients with chronic heart failure. Eur J Cardiovasc Nurs.
2017;16(6):530-8. doi:10.1177/1474515117695722

9. Cameron J, Kure CE, Pressler SJ, Ski CF, Clark AM, Thompson DR. Diagnostic accuracy 

of cognitive screening instruments in heart failure: a systematic review. J Cardiovasc Nurs. 2016;31(5):412-
24. doi:10.1097/jcn.0000000000000285

10. Dardiotis E, Giamouzis G, Mastrogiannis D, Vogiatzi C, Skoularigis J, Triposkiadis F et al.  

Cognitive impairment in heart failure. Cardiol Res Pract. 2012;2012:595821. doi:10.1155/2012/595821

11. Hajduk AM, Lemon SC, McManus DD, Lessard DM, Gurwitz JH, Spencer FA et al. 

Cognitive impairment and self-care in heart failure. Clin Epidemiol. 2013;5:407-16. doi:10.2147/clep.S44560

12. Hjelm CM, Broström A, Riegel B, Årestedt K, Strömberg A. The association between 

cognitive function and self-care in patients with chronic heart failure. Heart Lung. 2015;44(2): 113-
9. doi:10.1016/j.hrtlng.2014.12.003

13.Vellone E, Pancani L, Greco A, Steca P, Riegel B. Self-care con�dence may be more 

important than cognition to in�uence self-care behaviors in adults with heart failure: Testing a mediation
model. Int J Nurs Stud. 2016;60:191-9. doi:10.1016/j.ijnurstu.2016.04.016

14. Kim JS, Hwang SY, Shim JL, Jeong MH. Cognitive function and self-care in patients with 

chronic heart failure. Korean Circ J. 2015;45(4):310-6. doi:10.4070/kcj.2015.45.4.310

15. Hair J, Black W, Babin B, Anderson R, Tatham R. Multivariate data analysis 6th ed.; 

Pearson prentice hall: Upper saddle river (NY), USA, 2006.

16. Kang Y, Jang SM, Na DL. Professional Manual: Seoul neuropsychological screening 

battery. 2nd ed (SNSB-II).; Human Brain Research & Consulting Co: Seoul, South Korea, 2012.

17. Oh E, Kang Y, Shin JH, Yeon BK. A validity study of K-MMSE as a screening test for
dementia: comparison against a comprehensive neuropsychological evaluation. Dement Neurocogni
Disord. 2010;9(1):8-12.



Page 12/17

18. Kang Y, Chin JH, Na D, Lee J, Park J. A normative study of the Korean version of Controlled Oral Word
Association Test (COWAT) in the elderly. Korean J Clin psychol. 2000;19:385-92.

19. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity 

measure. J Gen Intern Med. 2001;16(9):606-13. 

doi:10.1046/j.1525-1497.2001.016009606.x

20. Song EK, Kang SM. The relationship of depressive symptoms and vitamin D intake to 

cardiac event-free survival in patients with heart failure. J Cardiovasc Nurs. 2017;32(5):480-
7. doi:10.1097/jcn.0000000000000369

21. Riegel B, Lee CS, Dickson VV, Carlson B. An update on the self-care of heart failure index. 

J Cardiovasc Nurs. 2009;24(6):485-97. doi:10.1097/JCN.0b013e3181b4baa0

22. Kim JS, An M, Seo H, Hwang SY, Shim JL. Validity and reliability of the Korean version 

of self-care of heart failure index. J Nurs Educ Pract. 2018;8(10):96-105.

23. Yu J. Structural equation models: Concepts and understanding.; Hannarae Publishing 

Company: Seoul, South Korea. 2012, pp. 1-567.

24. Tsoi KKF, Chan JYC, Hirai HW, Wong A, Mok VCT, Lam LCW et al. Recall tests 

are effective to detect mild cognitive impairment: a systematic review and meta-analysis of 108 diagnostic
studies. J Am Med Dir Assoc. 2017;18(9):807.e17-807.e29. doi:10.1016/j.jamda.2017.05.016

25. Vellone E, Fida R, D'Agostino F, Mottola A, Juarez-Vela R, Alvaro R et al. Self-care 

con�dence may be the key: A cross-sectional study on the association between cognition and self-care
behaviors in adults with heart failure. Int J Nurs Stud. 2015;52(11):1705-
13.  doi:10.1016/j.ijnurstu.2016.04.016

26. Pancani L, Ausili D, Greco A, Vellone E, Riegel B. Trajectories of self-care con�dence 

and maintenance in adults with heart failure: a latent class growth analysis. Int J Behav Med.
2018;25(4):399-409. doi:10.1007/s12529-018-9731-2

27. Harkness K, Spaling MA, Currie K, Strachan PH, Clark AM. A systematic review of patient

heart failure self-care strategies. J Cardiovasc Nurs. 2015;30(2):121-
35. doi:10.1097/jcn.0000000000000118

28. Fivecoat HC, Sayers S, Riegel B. Social support predicts self-care con�dence in patients 



Page 13/17

with heart failure. Eur J Cardiovasc Nurs. 2018;17(7):598-604. doi:10.1177/1474515118762800

29. Davis K, Himmelfarb CR, Szanton SL, Hayat MJ, Allen JK. Predictors of heart failure self-

care in patients who screened positive for mild cognitive impairment. J Cardiovasc Nurs.

2015;30(2):152-60. doi:10.1097/jcn.0000000000000130

30. Hwang B, Choi H. Depressive symptoms among patients with heart failure in Korea: an 

integrative review. Healthcare (Basel). 2016;4(3):52. doi:10.3390/healthcare4030052

31. Lee JK, Won MH, Son YJ. Combined in�uence of depression and physical frailty on 

cognitive impairment in patients with heart failure. Int J Environ Res Public Health. 2018; 16:66.

32. Freedland KE, Carney RM, Rich MW, Steinmeyer BC, Rubin EH. Cognitive 

behaviour therapy for depression and self-care in heart failure patients: a randomized clinical trial. JAMA
Intern Med. 2015;175(11):1773-82. doi:10.1001/jamainternmed.2015.5220

Tables
 

Table 1. General characteristics of the participants                                    (N=201)                                          
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Variables Categories n(%) M±SD
Gender Male 127(63.2)  
 Female 74(36.8)  
Age (yrs)  30-64 100(49.8) 62.51±11.40
  65-84 101(50.2)  
Marital state Married 155(77.1)  
 Single/Divorced/Widowed 46(22.9)  
Education ≤Elementary school 56(27.9)  
 Middle school 45(22.4)  
 High school 61(30.3)  
 ≥College 39(19.4)  
Occupation Yes 80(39.8)  
 Retired/None  119(59.2)  
Economic status <1000 84(41.8)  
(10,000 dollars) 1000-3000 77(38.3)  
 >3000 40(19.9)  
Living assistance Yes 144(71.6)  
HF duration (month) 5∼264  37.40±40.90
Readmission frequency 0∼12  1.42±1.54
Smoking Current 33(16.4)  
 Ex-smoker 63(31.3)  
Comorbidity_ Hypertension Yes 52(25.8)  

Diabetes  Yes 30(14.9)  
Blood pressure (mmHg)     124±74
LVEF (%) 15 ~ 40  84(41.8) 43.73±14.92
 40 ~ 49 57(28.4)  
 50 ~ 78 58(28.9)  
NYHA Class 79(39.3) 1.81±0.79
 Class 87(43.3)  
 Class 29(14.4)  
 Class 6(3.0)  
HgbA1c (mg/dl) 5.0∼13.6  6.46±1.27
HDL cholesterol (mg/dl) 21∼265  47.91±24.62
LDL cholesterol (mg/dl) 21.8∼208  92.71±37.49
Triglyceride (mg/dl) 24∼379  134.45±69.55
Total cholesterol (mg/dl) 58∼294  164.47±39.99
     

HF, heart failure; LVEF, left ventricular ejection fraction; NYHA, New York Heart Association;  HgA1c,
glycated haemoglobin; LDL, low-density lipoprotein; HDL, high-density lipoproteins.

  

Table 2. Comparison of cognitive function, self-care confidence and maintenance by younger and older group
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Variables

 Younger group
< 65 years 

Older group
≥ 65 years

 
t

 
p

Mean ± SD Mean ± SD
Cognitive function

Gl       Global cognition (MMSE)
 

27.63±2.63
 

25.34±4.51
 

4.37
 

<.001

  Memory function        
        Immediate recalls 15.79±5.90 12.94±5.023.69 <.001

       Delayed recalls 5.11±2.33 3.66±2.124.60<.001
   Executive function 21.67±11.40 16.25±10.823.45 <.001

 
 Self-care confidence

 
115.35±3.44

 
14.76±4.10

 
1.09

 
 .273

S Self-care maintenance 25.97±4.40 26.34±4.74-.583  .560

SD, standard deviation; MMSE, mini-mental status examination

Table 3. Correlations among variables and validity of measured variables
Variables Global cognition Immediate

recalls
Delayed
recalls

Executive
function

Depressive
symptoms

Self-
care confidence

CR AVE

r(p) r(p) r(p) r(p) r(p) r(p)

Global cognition 1           - -

Immediate
recalls

.56
(<.001)

1         - -

Delayed
recalls

.46
(<.001)

.77
(<.001)

1       - -

Executive
function

.40
(<.001)

.44
(<.001)

.38
(<.001)

1     - -

Depressive
symptoms

-.24
(.001)

-.16
(.023)

-.16
(.021)

-.25
(<.001)

1   .78 .74

Self-care
confidence

.07
(.317)

-.15
(.038)

-.21
(.003)

.09
(.225)

-.19
(.007)

1 .89 .80

Self-care
maintenance

.17
(.016)

.05
(.494)

.07
(.339)

.11
(.138)

-.18
(.013)

.40
(<.001)

.70 .50

           
 
CR, construct reliability; AVE, average variance extracted.
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Table 4. Regression analysis of the factors on self-care maintenance by age group
 

 
 
 
Variables

Younger group
< 65 years

Older group
≥ 65 years

B SE β t p B SE β t p

 
Constant

 
4.76

 
6.34

   
0.93

 
.355

 
3.86

 
8.48

   
0.45

 
.650

Age .13 .05 .25 2.27 .025 .09 .10 .09 .92 .360

Global cognition .19 .18 .11 1.03 .298 .18 .12 .18 1.56 .130
Memory function                     

      Immediate recalls -.13 .13 -.17 -1.01 .300 -.03 .13 -.03 -.19 .821

      Delayed recalls .92 .32 .48 2.77 .006 .16 .26 .07 .62 .538

Executive function .01 .05 .01 .06 .947 .01 .04 .01 .16 .873

Self-care confidence .38 .13 .30 3.03 .003 .63 .11 .55 5.57 <.001

 

Table 5. Standardised direct, indirect, and total effects of the modified model

Endogenous
variables

Exogenous 
variables

B SE CR SMC Standardised
direct

effects (p)

Standardised
indirect

effects (p)

Standardised
total

effects (p)

Self-care confidence Global cognition 0.03 .01 2.03 .24 .20 (.043)   .20 (.043)
  Memory functiona -0.14 .03 -4.25   -.53 (<.001)   -.53 (<.001)

  Executive function 0.01 .01 1.45   .13 (.148)   .13 (.148)
 Depressive symptoms -0.30 .09 -3.17  -.30 (.002)  -.30 (.002)
Self-care maintenance Global cognition 0.01 .01 0.29 .53 .03 (.769) .14 (.030) .17 (.210)

  Memory functiona 0.11 .04 2.73   .43 (.006) -.37 (.002) .06(.661)

  Executive function -0.01 .01 -.29   -.03 (.772) .09 (.116) .06 (.582)

 Depressive symptoms -0.05 .11 -.52  -.06 (.605) -.21 (.005) -.27 (.048)

Self-care confidence 0.69 .14 4.81 .70 (<.001)    .70 (<.001)

          
SE, standard error; CR, critical ratio; SMC, squared multiple correlations. aIncluded immediate and delayed recall memory.

Figures
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Figure 1

Final results of the model analysis. * p<.05, **p<.01 X1: immediate memory function; X2: delayed memory
function; X3: depressive mood; X4: physical symptoms; X5: negative thinking; Y1: symptom appraisal; Y2:
symptom management; Y3: diet control; Y4: exercise; Y5: symptom monitoring & medication; Y6: medical
follow-up; e1~e11: measurement error; D1-D2: structural error. Notes: The values on the line refers to
standardised regression coe�cients; Rectangle: measurement variables; Circle: Exogenous and endogenous
latent variables.


