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Abstract

Background: Heart failure has been recognized as a major cause of hospitalization, morbidity, and increasing healthcare costs. The
purpose of this study was to determine causal relationships between the factors predicting self-care in Iranian elders with chronic
heart failure.
Methods: In the present study, 334 elderly people (194 females and 140 males), with chronic heart failure (CHF), completed ques-
tionnaires that covered the areas of psychosocial characteristics including; age, gender, education, income, location, living arrange-
ment, depression, social support, age-related characteristics including cognition, attitudes toward aging, functional status, hear-
ing impairment, visual impairment, poly-pharmacy, Charlson comorbidity index, clinical characteristics including; sodium serum
level, systolic BP, ejection fraction, severity of disease, sleep disorders, prior experiences, and self-care behaviors. The relationships
between variables were tested under the SEM technique using AMOS version 20.
Results: The collected data was found to not fit with the initial model, however, after modification, the final model fitness was
confirmed. Age-related characteristics had no effect on self-care behaviors (r = -0.3; P = 0.221). Social factors had both direct and
indirect negative effects on self-care (r = -0.37; P = 0.016) through age-related factors (r = -0.19; P = 0.016). Prior experiences had a
direct positive effect on self-care (r = 0.23; P = 0.018).
Conclusions: Developing programs to improve social conditions and designing the educational model based on older adults’ pref-
erences seems necessary.
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1. Background

Heart failure (HF) has been recognized as a major cause
of hospitalization, morbidity, and increasing healthcare
costs (1). The results of several studies have shown that
patients’ self-care abilities are far from optimal (2, 3).
Multiple factors, including age-related characteristics, psy-
chosocial characteristics, clinical characteristics, and prior
experiences, can contribute to HF outcomes (4).

Although some studies were conducted to assess self
care behaviors (SCB) in HF patients in our country (5-7), lit-
tle is known about factors affecting SCB in elderly patients.
The purpose of the present study was to assess causal re-
lationships between the factors predicting self-care in Ira-
nian elders with chronic heart failure.

2. Methods

In this study, 334 elderly chronic heart failure patients
(194 females and 140 males) who were hospitalized at four
teaching hospitals in Mazandaran province, Iran were se-
lected through convenience sampling. The inclusion crite-
ria included a history of at least 6 months of involvement
with heart failure, age ≥ 60, and being in a stable condi-
tion (1 - 2 days after admission). The exclusion criteria in-
cluded communication problems (such as severe hearing
impairment with no hearing aids or speech problems), se-
vere cognitive impairment with abbreviated mental test
scores (AMT) < 4 (8), and uncooperativeness.

Data was gathered from patients’ medical documents
and through interviews. In this study, the factors predict-
ing SCB were derived from Moser’s conceptual model (4)
and the WHO adherence model (9). Then, a preliminary
study was performed on 184 elderly individuals with HF (3).
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Psychosocial factors consisted of gender, location, liv-
ing arrangement, education level, income, perceived so-
cial supports, and depressive symptoms.

Age-related factors consisted of cognitive status, func-
tional status, attitude toward aging, comorbidities (Charl-
son comorbidity index), poly-pharmacy (taking 5 or more
different drugs), hearing impairment, and visual impair-
ment.

Clinical factors consisted of left ventricular ejection
fraction (LVEF), the severity of disease (NYHA classifica-
tion), sleep disorders, systolic blood pressure, body mass
index, and some biochemical characteristics of the blood.

Prior experiences consisted of a history of hospitaliza-
tion for heart failure during the prior 6 months, history
of teaching about heart failure, satisfaction with teaching,
and satisfaction with treatment.

Variables that had a significant relationship with SCB
based on single-variable analysis (social support, depres-
sive symptoms, living arrangement, income, cognitive
status, functional status, attitude toward aging, Charl-
son index, visual impairment, hearing impairment, poly-
pharmacy, sodium serum level, systolic BP, ejection frac-
tion, NYHA Class, sleep disorders, history of teaching about
heart failure, satisfaction with teaching, and satisfaction
with treatment ) and variables with P < 0.3 (gender, edu-
cation, location, disease severity) entered the model.

Heart failure self-care was evaluated before hospitaliza-
tion. To assess self-care behaviors, the European heart fail-
ure self-care behaviors (EHFSCB) questionnaire was used
(10). This 12-item scale measured self-care behaviors on a
5-point Likert scale ranging from 1 (strongly agree) to 5
(strongly disagree). The total score was considered and a
lower score indicated better self-care. The content validity
index (CVI) of this study was confirmed by an expert panel
comprised of 10 cardiologists and cardiac nurse specialists
with histories of at least 5 years of work in the field (CVI =
0.97). Its reliability was assessed by Cronbach’s alpha (α =
0.74).

Social support was defined as self-reported perceived
social support from family, friends, or significant other
and was assessed using the multidimensional scale of per-
ceived social support (MSPSS). In our country, its Cron-
bach’s alpha was reported as 0.92 (11). In our study, the
Cronbach’s alpha was 0.9.

Depressive symptoms were assessed using the geri-
atric depression scale (GDS). In our country, the sensitivity
and specificity of the cut of point 6, has been reported as
0.9 and 0.83 (12). In our study the Cronbach’s alpha was 0.7.

Cognitive status was measured using the Iranian ver-
sion of abbreviated mental test (AMT) (13). In our coun-
try the ideal cut of the point has been identified as six and
its sensitivity and specificity was 85% and 99% (13). In our

study, the Cronbach’s alpha was 0.76.
Functional status was measured using Iranian version

of activity daily living (Katz, 1963) (ADL) and instrumental
activity daily living (Lawton 1969) (IADL). In our country,
its reliability was reported as 0.9 by test-retest (14). In our
study the Cronbach’s alpha of IADL and ADL were 0.78 and
0.81, respectively.

Attitudes toward aging status were measured using
Iranian version of Philadelphia geriatric center moral
score. In our country, its Cronbach’s alpha was reported as
0.82 (15). In our study the Cronbach’s alpha was 0.68.

Sleep status was measured using the Iranian version of
Epworth sleepiness scale. In our country, its Cronbach’s al-
pha was reported as 0.75 (16). In our study the Cronbach’s
alpha was 0.79.

All eligible patients were approached by the research
nurse. After providing written informed consent, each pa-
tient was interviewed by an independent data collector
who was not involved in caring for the patient. This study
was approved by the Ethics Committee of Mazandaran Uni-
versity of Medical Sciences and complies ethically with the
declaration of Helsinki.

The SPSS version 20.0 was used for data analysis.
Dummy codes were used with gender, education, income,
and location. All the assumptions of multivariate analyses
were assessed and met, including normality, homoscedas-
ticity, linearity, and multi-collinearity. The initial hypothe-
sized model was tested under a structural equation model-
ing (SEM) technique through Amos 20.0. Confirmatory fac-
tor analyses (CFA) were conducted before testing the full
model to evaluate the four measurement models for their
model fit.

Indicators of the overall fit of the model were the good-
ness of fit index (GFI), comparative fit index (CFI), and
normed fit index (NFI). Values above 0.9 were regarded as
adequate and above 0.95 reflected a good model fit. The
root mean square error of approximation (RMSEA) was
used to determine the parsimonious fit of the model. A RM-
SEA value of less than 0.05 indicated a good fit, a value be-
tween 0.05 and 0.08 showed a moderate fit, and values be-
tween 0.08 and 0.10 indicated a fair fit, while values more
than 0.10 indicated a poor fit.

3. Results

None of the fit indices were acceptable in the initial hy-
pothesized model (Figure 1), resulting in a modified model
based on both the prior knowledge and statistical evidence
(X2 to Df ratio = 4.97, X2 = 2592.14, Df = 521, NFI = 0.35, CFI
= 0.4, RMSEA = 0.109). Following exploratory factor analy-
sis (EFA) with Varimax rotation, sleep disorders, depression
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symptoms, and perceived social support were loaded into
the age-related characteristics component of the model.

The results shown in Table 1 indicate that social factors
have the greatest effect on self-care behaviors, and their di-
rect effect is stronger than their indirect one. In the so-
cial characteristics measurement model, living status was
omitted due to the insignificant pathway coefficient. Then,
the model was tested using the following hypotheses: 1) so-
cial characteristics affect aging, 2) aging affects prior expe-
rience, 3) correlations exist between prior experiences in-
dicators (17, 18), social characteristics indicators (19), age-
related indicators (20), and self-care behavior indicators
(21).

All of the fit indices were improved in this modified
model (X2 to Df Ratio = 3.24, X2 = 633.72, Df = 257, NFI = 0.82,
CFI = 0.88, RMSEA = 0.06). Social factors (-0.37, P = 0.016) and
prior experiences (0.23, P = 0.018) significantly affected self-
care behaviors; however, age-related factors (-0.3, P = 0.221)
had no effect on self-care behaviors. Social factors signifi-
cantly affected age-related factors (0.52, P < 0.001). The re-
sults shown in Figure 2 indicate that the best predictor was
satisfaction with teaching.

The results shown in Table 2 indicate that education
has the greatest effect on self-care behaviors. The results
of Table 3 indicate that satisfaction with teaching has the
greatest effect on self-care behaviors.

Figure 1 demonstrates the initial hypothesized model
(X2 to Df ratio = 4.97, X2 = 2592.14, Df = 521, NFI = 0.35, CFI =
0.4, RMSEA = 0.109). NFI = normed fit index CFI = compara-
tive fit index; RMSEA = root mean square error of approxi-
mation

Figure 2 demonstrates the modified model (X2 to Df ra-
tio = 3.24, X2 = 633.72, Df = 257, NFI = 0.82, CFI = 0.88, RMSEA
= 0.06). NFI = normed fit index; CFI = comparative fit index;
RMSEA = root mean square error of approximation

4. Discussion

Age-related changes, such as the increased likelihood
of involvement with chronic diseases, increased number
of drugs consumption, changing functional status, age-
related circadian rhythm, retirement, and decreased so-
cial interactions, may expose the elderly to sleep disor-
ders (22). In addition, the results of studies have shown
there is a significant relationship between sleep disorders
and cognitive impairment (23) and between sleep disor-
ders and depression symptoms (20). There are also sig-
nificant relationships between depression symptoms and
comorbidities (24), poly-pharmacy (25), cognitive impair-
ment (26, 27), and attitude toward aging (28). Hearing
and visual impairments may result in depression and neg-
ative stereotypes toward aging (29, 30). There is a correla-

tion between social support and depression (31). In addi-
tion, there are correlations between perceived social sup-
port and attitude (32), cognitive status (33), and functional
status (34). Regarding the evidence given above and the
results of the EFA, indicators of age-related characteristics
were changed from 7 to 10. It was decided to omit the clini-
cal characteristics pathway for the following reasons: the
sodium pathway was not significant in the clinical char-
acteristics measurement model, the error of the EF path-
way was significant; the coefficient of the pathway of blood
pressure was low, and, theoretically, the effect of disease
severity on SCB could be assessed by functional status.

Based on the results of this modified model, social fac-
tors (especially education) followed by prior experiences
(especially satisfaction with teaching) were the best pre-
dictors of SCB; however, age-related factors did not predict
SCB, possibly due to the fact that 65% of participants were
young elderly (60 - 75 years). It seems necessary to further
investigate the effects of age on SCB.

Few studies have assessed SCB in HF patients using
the SEM method. The results of one study showed the in-
direct effect of social support by self-confidence on SCB
(35). In another study, self-care maintenance predictors
were age, functional status, and perceived social support
from healthcare providers. Self-care management predic-
tors were age, functional status, resilience, social support
from family, and perceived social support from healthcare
providers (36).

In another study, age had both direct and indirect neg-
ative effects through SCB on health status. Education had a
direct positive effect on health status (37). The results of yet
another study showed that patients with adequate literacy
had more knowledge related to HF, higher self-efficacy, bet-
ter self-care, and a better quality of life (38).

The results of the above-mentioned studies showed the
role of social factors on health outcomes. Therefore, spe-
cific notice should be taken by policymakers of improving
the quality and quantity of support resources and facili-
ties, such as increasing the elderly health budget in the
Ministry of Health, increasing retirement pay for the el-
derly, providing flexible pension systems, facilitating jobs
in the non-governmental section, providing free or inex-
pensive supportive systems, reducing the costs of medical
and health services, providing proper transportation sys-
tems, and so on (39).

Regarding the direct and indirect effects of social fac-
tors on SCB, the role of factors such as gender, education,
location, and income should be considered during self-
care decision-making. Applying strategies with holistic ap-
proaches seems necessary.

The results of this study showed that prior experiences,
especially satisfaction with teaching, directly affected SCB.
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Figure 1. First model

Table 1. Combination, Direct and Indirect Coefficients Effect of Research Hypotheses

Hypothesis Path Combination effect Direct Effect Indirect Effect P Value

Social factors effect on SC -0.567 -0.374 -0.193 0.016

Prior experience effect on SC 0.234 0.234 - 0.018

Social factors effect on aging 0.518 0.518 - < 0.001

Age related effect on SC -0.372 -0.297 -0.075 0.221

Age related effect on prior experience -0.321 -0321 - 0.118

Abbeviation: SC, self-care.

Table 2. Standard Coefficients of Social Factors

Social Factors Estimate P Value SE

Education 0.582 < 0.001 0.068

Gender 0.314 < 0.001 0.041

Location -0.295 < 0.001 0.035

Income 0.281 < 0.001 0.049

Table 3. Standard Coefficients of Prior Experiences

Prior Experiences Estimate P Value SE

Teaching satisfaction 0.934 < 0.001 0.98

Teaching history 0.75 < 0.001 0.82

Treatment satisfaction 0.406 < 0.001 -

Although cardiac rehabilitation programs improve health
outcomes, flexible teaching approaches are not usually
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Figure 2. Modified model (*P > 0.05)

based on the preferences of the elderly. Strategies such
as regulatory monitoring of visual, auditory, cognitive,
and emotional status; using teaching materials with big-
ger font sizes; speaking more slowly; and repeating teach-
ing materials several times may increase satisfaction with
teaching (3).

There is little evidence about the desired time for re-
taining self-care skills among the elderly with heart failure
(40). More studies appear to be necessary to determine the
proper time, teaching session intervals and to design the
optimal model for teaching and/or consulting in this age
group. The experience of other professions such as nutri-
tionists, physiotherapists, occupation therapists, psychol-
ogists, and social workers could be advantageous.

Self-care assessment must continue for a longer time
and not be limited to taking place only in hospitals. It
may help to determine, for example, whether depression
treatment results in improved cognition status or not. This
could be useful in identifying other factors that affect self-
care behaviors.

4.1. Study Limitation

Personality traits and religious differences in elderly
individuals have not been taken into consideration in the
present study. There may be a correlation between these
characteristics and self-care behaviors.

4.2. Conclusions

The results of this study showed that social factors
and prior experiences, especially satisfaction with teach-
ing, were strong predictors of SCB. Identifying the predic-
tors may present targets for intervention. Developing pro-
grams to improve social conditions and designing the ed-
ucational model based on older adults’ preferences seems
necessary. Further research to investigate the effects of age
on SCB is suggested.
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