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Background: Low self-efficacy (SE) can impact decreasing health status, poor self-care, and quality of life among patients with 
Coronary Heart Disease (CHD). Many factors can affect SE. However, studies on SE in CHD patients with Rasch Model analysis have 
not been carried out widely.
Purpose: This study aims to identify the SE in self-care and its related factors that correlate SE among CHD patients.
Patients and Methods: Cross-sectional study was conducted on 104 adult patients (≥18 years) diagnosed with CHD. Selection of 
the sample using convenience sampling technique with several predetermined criteria. SE was measured using the SEQ-CHDM 
questionnaire, with high validity and reliability results. Data were analyzed using the Rasch model and chi-square test.
Results: The results showed that most respondents had a moderate SE (51.5%). Care units (p=0.003) and duration of illness (p=0.049) were 
significantly correlated to SE among patients with CHD. “Maintaining an ideal body weight” is the most challenging thing. On the other 
hand, stop smoking is the most confident thing to be performed by the respondents.
Conclusion: We conclude that CHD patients in the acute care unit and patients with a duration of illness >6 months have a lower 
tendency for SE. Health interventions such as raising awareness about the disease, modifying health behavior, and immediately screening 
can improve patients’ SE. Besides that, proper diagnosis and ongoing treatment are crucial to improving SE and CHD care outcomes.
Keywords: coronary heart disease, self-care, self-efficacy

Introduction
Coronary heart disease (CHD) is the leading cause of death and the most serious health problem globally. Over the past 
few decades, the CHD mortality rate increased 42.4% from 1990 to 2015.1 On the other hand, CHD caused more than 
17 million deaths in 2017 and is expected to increase by 23 million deaths in 2030 worldwide.2 According to the World 
Health Organization (WHO), more than three-quarters of deaths from CHD occur in low- and middle-income countries.3

The increase in mortality and morbidity in CHD patients aligns with the low level of self-care and participation in 
cardiac rehabilitation (CR).4,5 Previous reviews said that participation in CR significantly reduces all-cause death from 
heart disease by 20%-36%.6 Also, the level of self-care and participation in CR will significantly affect the quality of life 
(QoL) and the prognosis of patients with CHD.7,8 Studies in Indonesia show that many CHD patients still have poor 
QoL.9,10 Additionally, a study in China also showed the same results, that CHD patients had poor QoL during the Covid-19 
pandemic.11 The main factor of poor QoL is the low self-efficacy (SE).5

SE has an important role in the prognosis of patients with CHD. Cardiac SE is essential in managing and controlling 
health behaviours and adopting healthy lifestyles associated with cardiovascular disease.5,12,13 Previous studies revealed 
that a low level of SE is closely related to poor self-care, especially in exercise. In contrast, self-care’s ability to carry out 
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health behaviours increases when SE increases among patients with heart disease.5,14 SE is also associated with 
psychological well-being, improved quality of life, and better rehabilitation adherence.15,16

The importance of SE in determining outcomes in CHD patients encourages the need for continuous SE studies in 
patients. This can anticipate problems, such as failure to perform self-care. When the Covid-19 pandemic took place, 
changes in health services, especially for those with chronic illnesses such as heart disease, experienced many changes 
due to social restrictions, which might impact SE in self-care. Research related to SE in self-care in patients with CHD, to 
the best of our knowledge, identified before the pandemic occurred,17,18 so that this research can add information related 
to SE in patients with CHD shortly after the pandemic subsides and social restrictions are lifted.

Many factors can affect SE in patients with CHD. Previous studies reported that knowledge and awareness of the 
disease are the dominant factors that can affect SE.19 In addition, other factors such as gender, living alone at home, work 
can also affect the level of SE in patients with CHD.13 Other factors related to demographic background and other 
medical characteristics have yet to be identified in the research, so other studies are needed to add information regarding 
these factors, as it is clear that SE, self-care behaviours, and modifiable risk factors play an essential role in improving 
QoL in CHD patients.20

Several previous studies related to SE in CHD patients both conducted in Indonesia and outside Indonesia identified 
more levels and predictors of SE.10,13,17,20–25 However, methodologically, there are no studies that analyze SE with the 
Rasch model approach in a population of patients with CHD. The Rasch model is a statistical method that has advantages 
in identifying SE, attitudes, perceptions, and other variables.26–28 The advantages of this model include being able to 
provide linear scales with the same intervals, being able to predict missing data, providing more precise estimates, being 
able to detect model inaccuracies, and producing measurements that can be replicated or in other words being able to 
meet valid data measurement requirements.29 In addition, one of the features of Rasch modelling is to produce a wright 
map that describes the distribution of respondents’ abilities/beliefs and the distribution of problem difficulty levels with 
the same scale.30,31 Therefore, SE is also evaluated with the wright map to analyse the study’s results comprehensively.

To our knowledge, to date research has identified SE using the Rasch model only in the morbidly obese32 and spinal 
cord injury populations.33 In addition, the use of the Rasch model in Indonesia is more widely used in the student 
population.26,27,34–36 Therefore, this study was conducted to investigate SE and factors related to respondents demo-
graphic and medical characteristics related to SE in CHD patients using the Rasch model approach. The results of this 
study are expected to be useful for further research and nursing care for monitoring and evaluation of SE, especially in 
CHD patients in Indonesia, as part of improving self-care and quality of life for patients.

Methods
Study Design
This study used a cross-sectional design among patients with CHD. The data collection conducted from August to 
October 2022. This study uses the Rasch model to transform the data and identify the validity and reliability of the 
instrument and the response of the respondents.

Sample and Setting
The population is CHD patients undergoing treatment at West Java, Indonesia, in a referral hospital. The selection of 
samples used a convenience sampling technique, and the inclusion criteria were (1) respondents aged at least 18 years, 
(2) diagnosed with CHD (chronic coronary disease or acute coronary disease), (3) relatively stable condition character-
ized by being free or having minimal chest pain identified using a numeric rating scale (NRS). In contrast, the exclusion 
criteria included (1) not understanding Indonesian and (2) having a history of psychological or mental disorders.

The number of samples was determined using the size table for one correlation test.37 It is stated that the smallest 
minimum sample size is 59 (R0=0.8 and R1=0.9) for 80% statistical power, with an alpha of 0.05, and the largest 
minimum sample size is between 751. Furthermore, the number of respondents included in this study was 103 patients 
with CHD.
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Research Instrument
The demographic characteristics questionnaire includes age, gender, educational background, care unit, duration of 
illness, and treatment. Self-Efficacy Questionnaire for Coronary Heart Disease Management (SEQ-CHDM) is an 
instrument for measuring self-efficacy in self-care among patients with CHD, which was developed based on the 
study of the learning needs of CHD patients.38 It consists of 26 statements on a Likert scale (ordinal) that measures 
ten indicators of self-care in CHD patients, including recognizing signs and symptoms of a heart attack; being able to 
cope with a heart attack; being able to perform safe activities; being able to perform the sexual activity safely; able to 
choose the right diet; able to set the right diet; able to quit smoking; able to recognize, avoid stress and cope with stress; 
able to use spiritual beliefs for mental health; and able to comply in taking medication for CHD.

Validity and Reliability of Instruments
The instruments in this study have been tested for validity and reliability in previous studies.38 The results obtained for 
the validity of the value of r ranged between 0.081 and 0.817 (r table = 0.081), and the results of the reliability test using 
Cronbach’s alpha was 0.893. This shows that the instrument valid and reliable to use.38 Using a different method, namely 
the Rasch model, determines instrument validity by unidimensionality. Unidimensionality provides information that the 
instrument measures what should be measured. It is determined by principal component analysis (PCA) from the residual 
that measures the extent of the diversity of the instrument (Raw variance).30,31

In this study, the value of the Raw variance explained by measures shows a value of 27%, where the acceptable value 
is >20%. In addition, Raw variance explained by persons and items offers a value of < 15%, where this value is an 
acceptable unidimensionality (see Table 1).39 This measure indicates that the instrument can properly measure SE among 
CHD patients.

Based on reliability measurement (see Table 1), it shows that the results of the reliability test measurement obtained 
a Cronbach alpha value of 0.77; this implies that the interaction between the person and the items in the instrument is 
good. The value of person and item reliability was 0.73 and 0.95, respectively. The instrument quality based on item 
reliability value (0.95) is in an excellent category. From these results, it can be concluded that the consistency of the 
answers from the respondents was categorized as good, accompanied by excellent instrument quality. Then, the results of 
the person and item separation values were 1.66 and 4.27, respectively. This separation value functions for grouping 
persons and items. This means that the person separation value in the table is 1.66. From the calculations, the result 
grouping is 2.54 (H=[(4 x separation value)+1)/3]), which means that the data can be divided into two result groups. As 

Table 1 Psychometric Attribute of the Instrument (n=103)

Psychometric Attribute SEQ-CHDM

No of item 26

Raw explain variance by measure 27.2%

Unexplained variance <15%

Cronbach’s alpha 0.77

Person reliability 0.73

Person separation 1.66

Item reliability 0.95

Item separation 4.27

Mean Person 76.9

Mean Item 304.7
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for the item separation value, it is 4.27, and if it is entered into the formula (H=[(4 x separation value)+1)/3], the 
grouping result is 6.02; this means that the items can be grouped into six result groups.

The researcher detects the bias of the measurement results by examining the consistency of the respondents’ answers. 
This consistency is measured to determine whether certain respondent characteristics influence individual bias, thereby 
reducing data quality. This measurement is carried out through a differential item functioning test (DIF test).29 The DIFF 
test results, identified as having no bias, are if the item probability value is less than 5% (0.05).29 The results of the DIF 
test in this study indicated that there was no individual bias in the measurement results based on p>0.05 for the categories 
of gender, age, duration of illness, and care unit where the respondents were treated. The results of the DIF test show that 
the respondents’ answers from the four categories show consistency of answers between items that make sense or do not 
oppose with each other.

Data Analysis
The data obtained in the form of ordinal data is transformed first into numerical data using the Rasch model (winstep 
application) before being analyzed further. Numerical data in the form of a Log Odds Unit (logit) score is then used to 
categorize SE into three categories, including low SE, moderate SE, and high SE, based on the mean logit score cut-off 
and standard deviation (category: > mean logit score = high SE; < mean logit score – logit 0.0 = moderate SE, and < logit 
score −0.01 = low SE). In addition, an analysis was also carried out using the Wright map to detect and find items 
correctly according to the level of difficulty and ability level of the respondent.40,41

To identify the frequency distribution and the relationship between the characteristics of the respondents and the SE 
category, we analyzed a contingency table and a chi-square test with a significance level of p<0.05. Furthermore, the normality 
of SE data was identified using the Kolmogorov Smirnov obtained p>0.05, which usually indicates normally distributed data. 
Apart from using the Winsteps application version 5.4.0.0, data analysis was also carried out using the Jamovi version 2.3.21.

Ethical Consideration
This study has received ethical approval from the Research Ethics Committee of Universitas Padjadjaran (656/UN6.KEP/ 
EC/2022) in compliance with the Declaration of Helsinki. Patients who have the potential to become respondents are 
given information about the research both verbally and in writing. Furthermore, patients willing to participate in the study 
signed evidence of consent to become respondents. In addition, researchers assumed that the respondents’ participation 
was voluntary and that they had the right to leave the process without any consequences. The data from each respondent 
was analyzed in groups so the participants would not be identified and used for academic purposes only. All information 
was maintained confidentially. In addition, there were no risks associated with filling out the questionnaire for 
respondents because we had determined the inclusion and exclusion criteria for respondents, where only patients who 
were hemodynamically stable and free from chest pain can be taken as respondents.

Results
Characteristic of Study
Based on Table 2 shows that most of the respondents were male (73.8%) and aged > 56 years old (59.2). Most 
respondents have a senior high school educational background (42.7%). Then, most of the respondents were in the 
inpatient unit (50.5%) with the duration of illness > 6 months (58.3%) and only received treatment (51.5%).

Self-Efficacy Among Coronary Heart Diseases Patients
Based on Table 3 shows that most of the respondents have a moderate level of SE (51.5%). However, as many as 5.8% of 
respondents still have low SE. In addition, based on the results of the distribution of the Wright map (see Figure 1), it shows that 
there are 44 respondents with abilities or SE above the average (>1.07 logit score). In addition, based on data on the distribution of 
respondents (left side of the Wright map) and distribution of items (right side of the Wright map), it is identified that respondents 
tend to have a good SE because the distribution of respondents is more above the distribution of items which are usually 
considered challenging to agree on. From the Wright map, it was also identified that the statement that is the most difficult for 
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respondents to believe they can do is item number 12 (maintaining an ideal body weight), followed by statement 4 (can drive 
safely after having a heart attack) and 9 (can handle it if I experience signs and symptoms of a heart attack after engaging in 
sexual activity). The statement that they feel most capable of doing is item no 16 (stop smoking). For more detail, see 
Supplementary File 1, which illustrates the self-efficacy based on questionnaire items.

Table 2 Characteristics of Respondents (n=103)

Variable Frequency (f) Percentage (%)

Gender

Female 27 26.2

Male 76 73.8

Age

26–35 years old 5 4.9

36–45 years old 11 10.7

46–55 years old 26 25.2

> 56 years old 61 59.2

Educational Background

Elementary School 18 17.5

Junior High School 14 13.6

Senior High School 44 42.7

Higher Education 27 26.2

Care unit

Inpatient 52 50.5

Outpatient 51 49.5

Duration ill

≤ 6 months 43 41.7

> 6 months 60 58.3

Treatment

Revascularization and Medications 50 48.5

Medications Only 53 51.5

Table 3 Level of Self-Efficacy (n=103)

SE Category SE Logit SE Scores Frequency (f) Percentage (%)

Low <0.00 ≤66 6 5.8

Moderate ≤1.07–0.00 ≤75–67 53 51.5

High >1.07 >75 44 42.7

Total 103 100

Abbreviation: SE, Self-efficacy.
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Relationship Between Characteristics of Respondent on Self-Efficacy
Based on the results of the Chi-square test (see Table 4) shows that the care unit (p=0.003) and duration of ill (0.049) 
have a significant relationship with SE in patients with CHD.

Mean Person

Mean Item

Figure 1 Wright Map of Self-efficacy. 
Notes: The “Measure” section on the leftmost Wright map shows the logit score. The “person” section on the left of the Wright map describes the serial number of 
respondents based on SE ability level. While, the “Item” section on the right of the Wright map describes the questionnaire number from the most confident or unconfident 
thing to be done by respondents. In addition, M is mean for item and person; S means one standard deviation away from mean value; and T means two standard deviation 
away from mean value. 
Abbreviation: SE, Self-efficacy.
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Discussion
In this study, we identified the level of SE and its factors related to SE among patients with CHD using the Rasch model 
approach. SE is an individual’s belief about their ability to organize and perform certain activities.15 This study’s results 
indicate that most respondents have moderate (51.5%) to high (42.7%) SE ability levels. This condition indicates that 
respondents believe they can manage CHD, especially concerning smoking cessation (item 16, see Figure 1).

The categorization of SE uses a Log Odds Unit (logit) score in this study so that the analysis results from SE will be 
more accurate and validated precisely compared to several previous studies, which only used the mean score.17,21,23,42,43 

In the Rasch model, the quality of the data answers from respondents can be identified from the value of person 
reliability, unidimensionality, and DIF measurement. Furthermore, person reliability and Cronbach’s alpha values were at 
0.73 and 0.77 (see Table 1). These results indicate that the interaction between the respondents’ answers and the question 

Table 4 Relationship Between Characteristics of Respondent on Self-Efficacy (n=103)

Variable Self-Efficacy n (%) χ2 p-value

Low Moderate High

n % n % n %

Gender

Female 2 1.9 17 16.5 8 7.8 27 (26.2) 2.57 0.277

Male 4 3.8 36 35 36 35 76 (73.8)

Age

26–35 years old 1 1 3 2.9 1 1 5 (4.9) 6.26 0.395

36–45 years old 0 0 5 4.9 6 5.8 11 (10.7)

46–55 years old 1 1 17 16.5 8 7.8 26 (25.2)

> 56 years old 4 3.9 28 27.2 29 28.2 61 (59.2)

Educational Background

Elementary School 0 0 13 12.6 5 4.9 18 (17.5) 7.16 0.306

Junior High School 1 1 9 8.7 4 3.9 14 (13.6)

Senior High School 3 2.9 21 20.4 20 19.4 44 (42.7)

Higher Education 2 1.9 10 9.7 15 14.6 27 (26.2)

Care Unit

Inpatient 0 0 34 33 18 17.5 52 (50.5) 11.7 0.003*

Outpatient 6 5.8 19 18.4 26 25.2 51 (49.5)

Duration of ill

≤ 6 months 1 1 28 27.2 14 13.6 43 (41.7) 6.01 0.049*

> 6 months 5 4.9 25 24.3 30 29.1 60 (58.3)

Treatment

Revascularization and Medications 2 1.9 24 23.3 24 23.3 50 (48.5) 1.42 0.493

Medications only 4 3.9 29 28.2 20 19.4 53 (51.5)

Note: *Chi-square test with significant value <0.05. 
Abbreviation: SE, Self-efficacy.
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items in the instrument is in the good category. In addition, there was no individual bias related to the characteristics of 
the respondents in the categories of gender, age, care unit, educational background, duration of CHD diagnosis, and type 
of treatment. It shows that the answers or data given by the respondents on these characteristics are consistent.

Several studies conducted in Indonesia also reported similar results.10,17,24,42 Study by Wantiyah et al said most 
respondents had SE values above the average (71.41 ± 5.45).17 The same study also shows that most respondents 
(62.8%) have a high level of SE.42 This is also supported by Wistiani et al and Ni Kadek et al, the results showed that as 
much as 48.8% and 64% of respondents had a moderate level of SE.10,24 Patients with high SE will be able to be more 
cooperative and consistent in following treatment programs so that they will indirectly maintain optimal health conditions 
and lead to better QoL.23,44–46

SE in patients with CHD is essential for the attention of health professionals.12,47 SE is important in initiating and 
maintaining healthy behaviours, leading to decrease cardiac event recurrence.21 CHD patients with a high SE level will have 
good disease management, increased psychological well-being and QoL, and adherence in rehabilitation.15,44,48 In addition, 
increased SE was associated with high adherence to physical activity guidelines and a dietary diet.12,21 Conversely, if CHD 
patients have a low level of SE, they will have poor self-care, especially in the physical exercise aspect, which will impact their 
physical and psychological health status.5,14 Therefore, it is necessary to pay more attention to the factors related to SE in this 
population because many factors can relate to the level of SE in CHD patients.13,20,44,47,49

Several factors are associated with the level of SE in CHD patients. The findings in this study indicate that treatment units 
(p=0.003) and duration of illness (p=0.049) have a significant relationship with SE in CHD patients (see Table 3). In addition, 
the other findings indicate that respondents with SE in the good category have been diagnosed with CHD for more than six 
months and are undergoing outpatient care. The duration of being diagnosed with CHD can be associated with a good recovery 
process and the treatment carried out, especially for those undergoing reperfusion therapy or cardiac rehabilitation.50 Previous 
studies also stated that patients undergoing treatment at the High Care Unit (HCU) have higher level of helplessness and lower 
perceived benefits and acceptance than patients undergoing outpatient care.51 This condition shows that the patient’s 
adaptation to the disease is not yet optimal because the physical condition is still weak after experiencing an acute heart 
attack.51 This weak physical condition can certainly impact patients’ confidence in managing their disease. Furthermore, other 
studies reinforce this assumption. In this study, it is stated that helplessness is inversely related to high SE.52

Another factor related to SE among CHD patients is age. Although this study showed no significant relationship 
between age and SE level (p=0.395), several previous studies reported that age is a predictor of low SE in CHD 
patients.13,20,53 Previous studies said that increasing age is associated with a decrease in Cardiac SE.20 This could be due 
to the uneven age distribution of the respondents in this study, where most of the participants (59.2%) were >56 years old 
(see Table 1), so this would certainly affect the statistical test results. In addition, other factors that were reported to be 
predictors of low SE were gender (p=0.024), education and knowledge (p<0.001), living conditions (p=0.03), and 
occupation (p=0.001).13 Possible explanations are that education and employment can increase access to health care 
by providing health insurance, guaranteeing income, and increasing patient confidence.18 Therefore, many factors are 
predictors of SE. Hence, health workers need to develop interventions or strategies that increase awareness of cardiac 
health and promote healthy behaviour is very important to increase SE and overall health outcomes.20

One factor that related to SE is information or knowledge about cardiac care. Consequently, health education is the main 
strategy to improve SE in CHD patients.20,47 Previous studies in Indonesia reported that health education using workbooks 
significantly improve SE in CHD patients.38 The same thing was reported in previous studies, which ascertained that 
increased knowledge about self-care of heart disease patients was associated with an increase in cardiac SE.54,55

Interventions with a health digitalization approach are also reported to have good efficacy in the long-term continuity 
of care for CHD patients.56 Several previous studies have shown that the effective use of technology can help improve 
SE in CHD patients.57–59 Studies in Iran show that multimedia-based education is effective in increasing SE and self- 
esteem in patients with acute coronary syndromes.58 Additionally, the digital cardiac rehabilitation program also 
positively influences patient knowledge and cardiac SE.56 Then, the Nurse-Led Phone Follow-up Education Program 
is considered to improve SE and facilitate achieving goals related to risk factors in patients with cardiovascular disease 
for at least one year.57 Therefore, some of these strategies are expected to increase SE in CHD patients, thus increasing 
SE will align with increasing patient QoL.
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Strengths and Limitations
The limitation of this study is the use of the cross-sectional approach, where the data analyzed came from one 
measurement time, thus this study could not explain SE at different times. In addition, other limitations of this study 
emerged from the population aspect, where data collection was performed in one hospital (single setting). Hence the 
generalizability aspect still needs to be improved. Then, other variables can support the results in the respondents’ 
unidentified characteristics, such as lifestyle data, such as smoking and body mass index (BMI). However, this study has 
strengths because it uses the Rasch Model, where in this model, analysis of ordinal data on SE can be measured to be 
more valid.

Conclusion
Based on the study’s results, most respondents had a moderate to high SE level of CHD management. The wright map 
results show that “Maintaining an ideal body weight” is the most challenging thing. On the other hand, stop smoking is 
the easiest thing to agree with the respondents. Unit of care and duration of illness are the most significant factors 
associated with SE in CHD patients. These results may be related to the patient’s adaptation to the disease. Therefore, 
health workers, including nurses, have an essential role in this issue, taking this into account in planning effective 
intervention strategies that nurses can implement to maintain and improve the SE of CHD management in this 
population.
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