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Abstract 

Hyperthermia is a complementary treatment method that enhances the effect of radiotherapy (RT) and chemotherapy 

(CT) by rising the cancer tissue temperature. Several biological bases are included in the utilization of oncological 

hyperthermia. The hyperthermia-induced cytotoxicity mechanisms are outlined clearly and correlated with irreversible 

damage to cellular respiration, alterations in nucleic acid and protein synthesis, increased cell membrane permeability, 

and lysosomes liberation. 
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1. Background 

The leading causes of mortality and disability in Iran are considered 

cardiovascular diseases (1). The main causes of this disease are problems 

in self-care and unhealthy behaviors (2). Heart failure is a chronic 

cardiovascular disease and one of the leading causes of mortality and 

burden in low- and middle- income countries (3). The prevalence rates of 

heart failure are within the ranges of 0.4-4.3% and 2-20% in the general 

population and aging population of over 75 years, respectively (4), which 

is estimated to increase by two times in the next two decades (5-6). The 

1-year heart failure mortality rate was reported as 32% in Iran falling 

within the range of this rate in other countries (7). One of the main criteria 

in the improvement of treatment efficacy is self-care behavior in these 

patients. Self-care activities can lead an individual to maintain health and 

well-being, improve adaptability, and decrease the disability of patients 

and treatment cost of diseases (8). In addition, self-care behaviors reduce 

the severe symptoms of diseases, improve clinical outcomes, and decrease 

the rate of hospitalization (9). However, self-care among patients 

suffering from heart failure in Iran was not satisfactory and needs to be 

improved (10). 

The health promotion model (HPM) was proposed by Pender to alter self-

care behaviors and improve health (11). The HPM is based on social 

cognitive theory in which cognitive-perceptual determinants (i.e., 

perceived benefits, barriers, and self-efficacy) affect engagement in 

health-promoting behaviors. Modifying factors are considered to 

interrelate with each other to affect cognitive-perceptual processes (12). 

This model has the variables comprising the main part of the treatment. 

These variables provide a rich source of interventional content and 

strategies (13, 14). 

Based on the evidence, it was shown that perceived self-efficacy was the 

main determinant in health-promoting behaviors, and perceived religious 

support had direct and indirect effects on health- promoting behaviors via 

influencing perceived self- efficacy, barriers, and benefits (15). 

Understanding the perceived barriers to health-promoting behaviors and 

removing them lead to the enhancement of the quality of patient care and 

method for planning the training services for patients to change their 

behaviors (16, 17). According to the literature, cardiovascular patients 

with a better perception of the benefits of compliance had low levels of 

perceived barriers to health-promoting behaviors (18). In addition, the 

relationship between self-efficacy and health-promoting behaviors was 

shown in diabetic and hypertension patients (19, 20). 
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Although HPM has been widely used for different diseases, still the role 

of this model in promoting health, especially self-care behaviors in 

outpatients suffering from heart failure, has been poorly investigated. 

Furthermore, the determinants of self- care behaviors based on Pender’s 

HPM have not been examined as a structural model in Iranian patients 

with heart failure in previous studies. Therefore, the current study aimed 

to examine the effects of Pender s HPM components on the self-care 

behaviors of outpatients suffering from heart failure. 

 

3. Methods 

3.1. Participants and procedure 

In this cross-sectional study, a total of 200 individuals suffering from 

heart failure were selected from the outpatient clinics of Tabriz, Iran, 

using convenience sampling within October and September 2017. In this 

study, 60% and 40% of the participants were female and male, 

respectively. The patients were reported within the age range of 61-83 

years. The inclusion criteria were diagnosis of heart failure, age of over 

60 years, and willingness to participate in the study. The exclusion criteria 

were comorbidity with other chronic diseases and history of 

psychological disorders. After accepting to participate, in case of non- 

compliance with the inclusion and exclusion criteria, the individuals were 

excluded from the rest of the study, and only those patients were selected 

recently undergoing medical emergency with relative improvement and 

willingness to answer questions. Ethical approval was acquired from the 

Research Ethics Committee of Tabriz University of Medical Sciences, 

Tabriz, Iran. The study subjects were explained about the objectives of 

the study and reassured of the confidentiality of their information. All the 

participants were notified that they were free to withdraw from the study 

at any time. The questionnaires were not signed, and none of the 

participants answers were discussed in this study. 

3.2. Measures 

3.2. 1. European Heart Failure Self-Care Behavior Scale The European 

Heart Failure Self-Care Behavior Scale was developed by Jaarsma et al. 

(12). This scale consists of 12 items that are rated based on a 5-point 

Likert from entirely true (no. 1) to entirely false (no. 5). The score range 

is considered within 12-16, in which the higher scores show lower self-

care behaviors. The psychometric property of the scale was implemented 

in some Iranian studies (21, 22), and the Cronbach s alpha was equal to 

0.71 (21). The internal consistency of the scale for the current study was 

reported as 0.88. 

3.2. 2. Perceived self-efficacy 

This scale was derived from a scale developed by Smith et al. with 10 

items in eight parts, including the achievement of health, no achievement 

of optimal health, difficulty in finding the solution, success in health 

plans, achievement of goals, attempts for the achievement of health, belief 

that plans do not work, and belief that plans work. The answers are based 

on a 5-point Likert scale varying from "strongly agree" to "strongly 

disagree". The overall score of the scale is within the range of 8-14. As 

the acquired score increases, the capacity of the respondents for 

controlling the consequences and effects of their health-associated plans 

increases (23). The psychometric properties of this scale have been 

confirmed in a study by Smith et al. (23). In the current study, the internal 

consistency of the scale was excellent (α=0.91). 

3.2. 3. Perceived barrier 

This scale was adapted from a questionnaire developed by Becker et al. 

(24) with 18 items in six parts, including a lack of facilities, support, 

information, and time, physical problems, and disinterestedness. The 

items of the scale are scored based on a 4-point Likert scale from "never" 

to "always". The overall scores are within the range of 18-72. Higher 

scores show more barriers to perform self-care behaviors (24). This scale 

has demonstrated excellent psychometric properties, including high 

concurrent validity, with other measures of perceived barriers (24). In 

addition, in the present study, this scale had an appropriate internal 

consistency (α=0.78). 

3.2. 4. Perceived benefits 

The scale of perceived benefits was developed by Mohammadian et al. 

with 20 items rated according to a 7-point Likert scale (completely false: 

1 point to completely true: 7 points). This tool evaluates the anticipated 

positive outcomes that will occur resulting from health-promoting 

behaviors. The score of the scale is within the range of 20-140. Higher 

scores indicate more perceived benefits for health- promoting behaviors 

(25). The internal consistency of this scale reported by Mohammadian et 

al. was good (25). The internal consistency of the scale for the current 

study was reported as 0.79. 

3.2. 5. Perceived affect 

This scale was derived from a questionnaire developed by Watson et al. 

(26) with 20 items in six parts, including creative, enthusiastic, interested, 

nervous, guilty, and strong. This tool assesses perceived positive or 

negative emotions occurring before, during, and after the behavior. The 

items are scored based on a 5-point Likert scale from "not at all" to 

"absolutely". The total score of the scale is within the range of 20-100. In 

a study carried out by Watson et al. (26), this scale had an appropriate 

validity and internal consistency. In the current study, the perceived effect 

scale had adequate internal consistency (α=0.75). 

3.2. 6. Perceived social support 

The perceived social support scale was adopted from a study conducted 

by Canty-Mitchell and Zimet 

(27) with 12 items in three parts, including family support, friend support, 

and particular individual support. This scale assesses cognition 

concerning the behaviors, beliefs, or attitudes of others. Therefore, it 

especially measures interpersonal influences. The items are scored based 

on a 5-point Likert scale from "strongly agree" to "strongly disagree". The 

overall score of the scale is within the range of 12-16. Higher scores 

indicate receiving higher support from friends, family, and other 

important individuals (27). The psychometric properties of the perceived 

social support scale are well established (20). In the present study, the 

internal consistency of the scale was high (α=0.91). 

3.2. 7. Situational influences 

For the evaluation of situational influences, a questionnaire was designed 

based on Pender’s HPM with 10 items. This instrument assesses the 

personal perceptions of any given situation that can boost or prevent self-

care behaviors. The items are scored based on a 4-point Likert scale from 

strongly agree 

(5) to strongly disagree (1). The overall scores are within the range of 10-

50. Higher scores indicate higher levels of situational influences. In the 

present study, Cronbach s alpha for this questionnaire was reported as 

0.86. 
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3.2.8. Commitment to action 

For the evaluation of commitment to action, an assessment tool was 

developed based on Pender s theory evaluating the intention and 

identification of a planned strategy leading to display health-promoting 

behaviors. This assessment tool consists of 10 items. This instrument is 

rated based on a 5-point Likert scale from strongly agree (5) to strongly 

disagree (1). The scores obtained for each item are within the range of 10-

50. Higher scores indicate increased reported commitment to action. In 

the present study, Cronbach s alpha for this tool was reported as 0.77. 

 

3.3. Statistical analysis 

The data were analyzed using SPSS software (version 22) and Amos 

software (version 18). Firstly, questionnaire data were considered for 

missing item responses. Totally, 0.005% of the items were missing from 

the questionnaire data. Therefore, a single imputation applying the 

expectation-maximization algorithm was used to replace these missing 

items. Pearson correlation coefficient was applied to investigate the 

relationships between the variables. The path analysis was performed to 

determine whether the commitment to action mediated the relationship 

between the predictive variables and self-care behaviors. 

In the hypothesized mediation model, perceived self-efficacy, perceived 

barriers, perceived benefits, activity-related affect, situational influences, 

and interpersonal impacts were the independent variables. Moreover, 

commitment to action was the mediator variable, and self-care behavior 

was the dependent variable. The bootstrapping method was used for 

mediation analysis. A mediation effect was noticed to be significant at a 

level of 0.05 if bias- corrected 95% confidence interval (CI) of 2,000 

bootstrap samples did not include 0. For the evaluation of the goodness-

of-fit of the present models, the current study reported on the goodness of 

fit index (GFI), adjusted goodness of fit index (AGFI), incremental fit 

index (IFI), Tucker-Lewis index (TLI), comparative fit index criterion 

(CFI), and root mean square error of approximation (RMSEA). For the 

GFI, AGFI, IFI, TLI, and CFI, the values of ≥ 0.90 were considered 

indicative of a good fit. An RMSEA value of ≤ 0.08 was considered 

adequate. 

4. Results 

4.1. Correlational analysis 

Table 1 tabulates the correlational analysis of the variables. It was shown 

that perceived self-efficacy (r=0.46; P<0.01), perceived benefits (r=0.45; 

P<0.01), activity-related affect (r=0.48; P<0.01), situational influences 

(r=0.38; P<0.01) and interpersonal impacts (r=0.45; P<0.01) had positive 

relations with self-care behaviors. Therefore, self-care behaviors 

increased with an elevation of perceived self-efficacy, perceived benefits, 

activity-related affect, situational influences, and interpersonal impacts. 

Conversely, perceived barriers had a negative relationship with self-care 

behaviors (r=-0.40; P<0.01), indicating that self-care behaviors decreased 

with an elevation of perceived barriers. In addition, commitment to action 

positively correlated with self-care behaviors (r=0.60; P<0.01). 

Table 1. Mean, standard deviation, and Pearson correlation coefficients among variable (n=200). 

 
 SD: Standard deviation 

**Correlation significance at 0.01 (2-tailed) 

*Correlation significance at 0.05 (2-tailed) 

4.2. Model fitness 

Table 2 shows fit indices in the present study. According to the obtained 

results, the modified model had sufficient goodness-of-fit (GFI=0.90; 

AGFI=0.86; IFI=0.91; TLI=0.90; CFI=0.92; RMSEA=0.07). 

4.3. Path coefficients 

Figure 1 illustrates the path coefficients of the variables. Perceived self-

efficacy significantly predicted commitment to action (β=0.19; P<0.05). 

In addition, the association between perceived barriers and commitment 

to action was significant (β=-0.17; P<0.05). The aforementioned 

associations were in the predicted direction. As hypothesized, the 

pathway from perceived benefits to commitment to action was significant 

(β=0.21; P<0.01). Activity- related affect significantly predicted 

commitment to action (β=0.16; P<0.05). Furthermore, a significant 

relationship was observed between commitment to action and self-care 

behaviors (β=0.37; P<0.01). 

The relationship between interpersonal influences and self-care behavior 

was not statistically significant. The pathway from situational influences 

to self-care behaviors was not significant. However, the pathway between 

perceived benefit and self-care behaviors was significant (β=0.17; 

P<0.01). Moreover, the activity-related affect predicted self-care 

behaviors. 
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Table 2. Fit indices of modified model. 

GFI: Goodness of fit index; AGFI: Adjusted goodness of fit index; IFI: Incremental fit index; TLI: Tucker-Lewis index; CFI: Comparative 

fit index; RMSEA: Root mean square error of approximation 

 

 

Figure 1. Mediation of commitment to action between predictive variables and self-care behaviors; all parameters are standardized. 

*P<0.05; **P<0.01 

Independent variable Mediator variable Dependent variable 
95% Bias-corrected CI 

P-value 
                                      Lower bound Upper bound 

Perceived self-efficacy Commitment to action Self-care behaviors 0.02 0.15 0.00** 

Perceived barriers Commitment to action Self-care behaviors -0.02 -0.14 0.00** 

Perceived benefits Commitment to action Self-care behaviors 0.03 0.18 0.00** 

Activity-related affect Commitment to action Self-care behaviors 0.01 0.13 0.00** 

Situational influences Commitment to action Self-care behaviors -0.02 0.19 0.09 

Interpersonal influences Commitment to action Self-care behaviors -0.12 0.24 0.07 

Table 3. Bootstrapping results to examine mediating role of commitment to action between independent variables and self-care behaviors 

** P<0.01 

 (β=0.21; P<0.01). 

Effects are significant when the upper and lower bounds of bias-corrected 95% confidence interval do not contain zero. 

4.4. Indirect effects 

To study the indirect effects, the Bootstrap test was used and the results 

are shown in Table 3. The findings of bootstrapping analysis 

demonstrated that commitment to action fully mediated the relationship 

between perceived self-efficacy and self-care behaviors (95% CI: 0.02-

0.15). Since 0 is outside the 0.95% CI, this path was significant. The 

indirect path from perceived barriers to self-care behaviors through 

commitment to action was significant (95% CI: -0.02 to -0.14). 

Commitment to action fully mediated the aforementioned relation. 

Commitment to action had a partial mediating effect on the relationship 

between perceived benefits and self-care behaviors (95% CI: 0.03-0.18). 

Additionally, the indirect path from activity-related affect to self-care 

behaviors through commitment to action was significant (95% CI: 0.01-

0.13). The indirect effect of situational and interpersonal influences on 

self-care behaviors via commitment to action was not significant. 

5. Discussion 

The present investigation aimed to study the predictors of self-care 

behaviors among heart failure patients on the basis of Pender s HPM using 

structural equation modeling. The obtained results of the current study 

indicated that conceptual HPM is one of the most universal models for the 

prediction of health-promoting behaviors among the population of 
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patients with cardiovascular diseases in Iran. The level of self-care 

behaviors changed by perceived benefits and activity-related affect. These 

findings are consistent with the results of previous studies (28). In line 

with the findings of the present study, the results of other studies showed 

that patients with a better understanding of risk factors and benefits of 

pursuing health-promoting behaviors have better performance in the 

implementation of preventive behaviors (29). 

The mediation effects of perceived self-efficacy, perceived barriers, 

perceived benefits, and activity- related affect through commitment to 

action to self- care behaviors were significant. The aforementioned 

findings are consistent with the results of previous studies (30, 31). Since 

the behaviors are complex phenomena and changing them is a continuous 

and goal-based process, it is not possible to obtain a logical and 

purposeful result without relying on a defined and planned commitment 

(32). 

Based on HPM, commitment to action is less likely to lead to desired 

behaviors. The result of a different study has shown that commitment to 

action is affected by some variables, such as perceived self- efficacy, 

perceived barriers, perceived benefits, activity-related affect, situational 

impacts, and interpersonal influences. Perceived barriers prevent 

commitment to action, and instead perceived self- efficacy, perceived 

benefits, and activity-related affect increase commitment to action. 

Barriers may be imaginary or real in relation to health-promoting 

behaviors. They are notions of unavailability of sports facilities, 

responsibility toward family, lack of time, expenses, and taking care of 

others decreasing health by increasing individual’s willingness to avoid 

and reduce health-promoting behaviors (33). If the perceived barriers 

outweigh the anticipated benefits, the behavior is less likely to occur (34). 

On the other hand, perceived positive or negative emotions occurring 

before, during, and after behavior based on the stimulus properties of the 

behavior itself can affect commitment to action. As positive emotions 

increase, the feeling of efficacy increases. In turn, increased feelings of 

efficacy can lead to a further positive effect. In addition, perceived self- 

efficacy can increase control in patients, and then control can affect 

displaying a healthy behavior. In fact, it can be said that once a patient s 

ability to control symptoms is high, the beginning of self-care behaviors 

also promotes. According to the results of the present study, individuals 

appropriately evaluating their health status considered themselves capable 

of performing health-promoting behaviors and felt more self- efficacy. 

There have been multiple studies indicating that self-efficacy has been 

identified as a determinant of health-promoting behaviors (35-37). 

According to social cognitive theory, individual judgment based on 

ability will affect behaviors, such as success in displaying self-care 

behaviors. Individuals with high self-control believed that they are able 

to effectively affect their life events and expect more success, compared 

to those with low self-control. These 

individuals do not drown in their skepticism, look at difficult tasks as 

challenges not as threats, and are usually looking for challenges and 

responding to them (38-40). Therefore, according to the role of self- 

control in the modification of self-care behaviors and promotion of 

commitment to action, it is necessary to consider the improvement of this 

ability in patients with heart failure in designing educational and 

therapeutic programs. 

5.1. Limitations 

In the present study, there were some limitations. Firstly, convenience 

sampling was utilized in this study leading to the restriction on the 

generalizability of the results. Secondly, the educational levels of the 

participants were predominantly under diploma and diploma, and patients 

with bachelor, master, and higher education levels were underrepresented. 

This demographic characteristic also restricted the generalizability of the 

findings of this study. Therefore, the results of the present study should 

be interpreted with caution due to non-probability sampling and 

demographic characteristics of the study population. Finally, all of the 

determinants that may affect self-care behaviors, especially education, 

drug use, and family support, were not noticed in the current study. 

Consequently, the results of this study were limited in representing the 

conclusive determinants of self-care behaviors in heart failure patients. 

6. Conclusion 

According to the obtained results of the present study, commitment to 

action was affected by predictive variables, such as perceived self-

efficacy, perceived barriers, and perceived benefits. Perceived barriers 

can prevent commitment to action and self- care behavior, and inversely 

activity-related affect and self-efficacy can promote commitment to 

action and self-care behavior in patients with heart failure. Therefore, the 

interventions should take the role of these predictive variables and 

commitment to action into account among these patients. Specialists can 

plan educational programs based on Pender’s HPM in which the variables 

affecting commitment to action and self-care behavior are considered. 

According to the results of the current study, patients and their relatives 

can increase their awareness of disease symptoms, perceived benefits, and 

perceived barriers, thereby increasing their health literacy. The 

establishment of appropriate health programs and provision of simple and 

comprehensible educational materials are the strategies helping patients 

with low levels of health literacy and improving their knowledge. 
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