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Abstract

Introduction Coronary artery disease (CAD) is a leading cause of global mortality and a prevalent health issue in Iran.
Assessing the empowerment of CAD patients during treatment and care is essential. However, no scale is available

to measure empowerment in CAD patients in Iran. Therefore, this study aimed to evaluate the validity and reliability
of the Persian version of the "Coronary Artery Disease Empowerment Scale" (CADES).

Method This methodological and cross-sectional study was conducted on patients with CAD from June 2022

to April 2023 in Kermanshah City, Iran. The scale was translated using the forward—-backward translation method. Con-
struct validity was examined using Exploratory Factor Analysis (EFA) with 190 samples and Confirmatory Factor Analy-
sis (CFA) with 344 samples, both selected through convenience sampling. Internal consistency was assessed using
Cronbach’s alpha coefficient, and reliability was evaluated using the test-retest method. SPSS version 27 and LISREL
version 8 software were utilized for data analysis.

Results The EFA and CFA results confirmed the instrument with three factors and 25 items. The model’s main indi-
cators in factor analysis were all above 0.9, indicating a good fit for the model. The Pearson correlation coefficient
between the items and subscales with the main scale showed a direct and significant relationship. Additionally,
Cronbach’s alpha coefficient (0.813) and test-retest reliability (0.763) confirmed the reliability of the Persian version
of the CADES.

Discussion The study’s results suggest that the Persian version of CADES is both practical and acceptable for evaluat-
ing the empowerment of CAD patients. This tool can be relied upon as a valid and reliable method for assessing these
patients’empowerment.

Keywords Coronary Artery Disease, Empowerment, Psychometric, Validity, Reliability

*Correspondence:

Khalil Moradi

moradi.khalil12@gmail.com

Full list of author information is available at the end of the article

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12872-024-04369-x&domain=pdf
http://orcid.org/0000-0002-0307-879X

Jalali et al. BMC Cardiovascular Disorders (2024) 24:693

Introduction

Coronary artery disease (CAD) is the most common car-
diovascular disease worldwide. It develops when plaque
builds up inside the coronary arteries, causing them to
narrow or become blocked. These essential blood vessels
supply the heart with nourishment [1, 2]. Interruptions in
the cardiac blood supply can trigger a heart attack or lead
to serious conditions such as arrhythmias or heart failure
[3]. Hence, CAD is characterized as a lethal disease.

The mortality and morbidity caused by this chronic
disease are significant [4]. The prevalence of this disease
in Iran is also high, accounting for 46% of total deaths
and 20-23% of the disease burden [5]. Given the chronic
nature of CAD, the main focus is on disease control and
creating an acceptable quality of life for affected patients
by empowering them to live with the disease [6]. There-
fore, it is necessary to pay special attention to advance-
ments in technology related to the control of CAD, as
well as training healthcare professionals to provide ser-
vices to these patients and empower them to effectively
cope with various aspects of the disease, including psy-
chological, physical, symptomatic, pharmacological, and
other necessary measures that require active participa-
tion from the patient [7].

The concept of empowerment, which encompasses
a set of necessary characteristics for patients to control
their disease from various aspects such as intrapersonal,
interactional, and behavioral, has been referenced in sev-
eral texts. Numerous studies have explored the impact of
enhancing this aspect of patients’ characteristics in dif-
ferent chronic diseases [8, 9].

In exploring the available tools for empowering patients
with CAD, we encountered an instrument devised by
Lewin and Piper [10] that evaluates patients’ compre-
hension of the care they receive, specifically within the
context of empowerment. This instrument showed that
while the majority of patients are content with the care
provided, the notion of empowerment when dealing with
acute illnesses does not hold considerable significance
for them. However, this instrument failed to cover the
diverse facets of the empowerment concept.

Accordingly, there has been a consistent recognition of
the necessity for a dedicated instrument capable of exten-
sively evaluating the multifaceted nature of the empow-
erment concept in patients with CAD. Considering the
different capabilities required for patients to manage var-
ious chronic diseases, it is essential to have tailored and
condition-specific assessments. Improper measurement
can lead to incorrect and insufficient information, and
potential corrective actions may not be taken in the right
direction [11, 12]. Therefore, patients with CAD should
be empowered to learn how to take care of their health
and manage symptoms that may recur after intervention.
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Hence, an assessment tool specific to CAD is needed
[13].

Recently, in South Korea, an instrument called the
Coronary Artery Disease Empowerment Scale (CADES)
was designed by Kim et al. in 2021 to assess empower-
ment in patients with CAD, and its validity and reliability
have been confirmed [14]. This disease-specific instru-
ment, comprising 25 items within three domains—self-
determination, emotional self-regulation, and personal
competence of disease management perception—suc-
cessfully assessed the concept of empowerment, captur-
ing its intrapersonal, interactional, and behavioral facets
among patients with CAD [14].

Obtaining accurate knowledge about the empower-
ment of patients with CAD requires the development of
trustworthy and universally applicable evaluation tools.
However, in the context of Iranian society, reliable and
valid Persian-language tools for assessing the empow-
erment of CAD patients are lacking. By reviewing the
scale items designed in South Korea, it appears that these
items are suitable for assessing CAD patients. Given the
cultural and social differences between South Korea and
Iran, as well as significant differences in healthcare sys-
tems, management, budget, and crisis response, a Korean
tool developed for the Iranian society should undergo
cultural validation and psychometric analysis. This study
aimed to standardize the Persian version of CADES for
the Iranian patient community and determine its psycho-
metric characteristics.

Method

The present cross-sectional and methodological study
was conducted from June 20, 2022, to April 19, 2023, to
assess the psychometric properties of the Persian version
of the CADES among patients diagnosed with CAD. The
study was carried out in two main stages: initially, the
translation and cultural adaptation of the instrument,
and subsequently, its psychometric evaluation.

Participants and Setting

The study population consisted of patients with CAD
from treatment centers and clinics in Kermanshah City.
To ensure proper separation of the sample during the
structure verification stage [15, 16], 190 patients were
selected for the Exploratory Factor Analysis (EFA) stage
[15], and 378 patients were chosen for the Confirmatory
Factor Analysis (CFA) stage based on eligibility criteria
and availability [15, 16]. The inclusion criteria for the
study were as follows: an expressed interest in partici-
pation, a minimum of primary school education, a his-
tory of cardiovascular disease for at least three months,
and a completed questionnaire with no more than 5%
omissions. Out of the 378 patients initially selected, 34
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questionnaires were excluded due to incomplete infor-
mation, resulting in an analysis conducted on the remain-
ing 344 questionnaires.

Translation and cultural adaptation phase
Coronary Artery Disease Empowerment Scale (CADES)
The questionnaire under study was the Coronary Artery
Disease Empowerment Scale (CADES), developed in
2021 by Kim et al. in South Korea. This instrument com-
prises three factors: self-determination (12 items), emo-
tional self-regulation (7 items), and personal competence
in disease management perception (6 items), totaling 25
items [14]. A 5-point Likert scale was employed to rate
each item, with response options ranging from ’'Strongly
Disagree’ to ’Strongly Agree! Higher scores indicate
higher levels of empowerment. The internal consistency
of the total items was 0.93, indicating high reliability.
Initially, correspondence was made with the tool devel-
opers, and permission was obtained to conduct the study
using the tool. Wild and colleagues’ ten-step method was
employed to evaluate both the content and response pro-
cess during the cultural validation steps of the tool [17].

1. Preparation: We determined the instrument and
obtained permission from its developers.

2. Forward Translation: After obtaining permission
from the tool developers, two independent transla-
tors simultaneously translated the instrument from
English to Persian using the forward method.

3. Reconciliation: The research team compared and
reviewed the translated versions, merging them
into a unified one.

4. Back Translation: The Persian version was back-
translated into English simultaneously and inde-
pendently by two translators who did not partici-
pate in the initial translation stage.

5. Back Translation Review: After reviewing the two
English versions, a final integrated version was cre-
ated and sent to the tool developers for feedback.

6. Harmonization: After comparing the translated
version with the original tool, all vocabulary prob-
lems and inconsistencies were resolved. Finally, the
coordination between the translated version and
the original instrument was confirmed.

7. Cognitive Debriefing: The final Persian version was
provided to 15 patients with CAD, who were asked
to express any ambiguous points or possible issues
(face validity).

8. Review of Cognitive Debriefing Results and Fina-
lization: The final version was revised and refined
based on their feedback.

9. Proofreading: The tool was approved by an expert
in Persian language and literature after final editing
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10.  Final Report: After documenting all stages, the
final version underwent psychometric evaluations.

Psychometric evaluation phase

In this phase, the evaluation concentrated on assessing
the face validity, content validity, construct validity, and
reliability of the Persian version of the CADES.

Face validity assessment (Qualitative and Quantitative)

In the qualitative phase, 15 patients with CAD who were
not part of the initial sample evaluated the instrument’s
items for understandability, clarity, and appropriate cor-
relation [18]. In the quantitative phase, this group of
patients was requested to assess the importance of each
item using a 5-point Likert scale (1 =Not important at all
to 5=Very important). After calculating the impact score
for each item, those with an impact score greater than 1.5
were retained for further analysis [19].

Content validity assessment

Qualitative content validity At this stage, the question-
naire was distributed among 14 members of the aca-
demic staff, researchers, and relevant specialists to deter-
mine the qualitative content validity of the instrument.
They evaluated the scale’s items for syntactical accuracy,
phraseology, clarity, and cultural relevance to Iran.

Quantitative content validity The instrument’s con-
tent validity was evaluated using the Content Validity
Ratio (CVR) and the Content Validity Index (CVI). The
same 14 experts were invited to appraise the necessity of
the instrument’s items using a three-point Likert scale
labeled ’Essential, 'Useful but not essential, and 'Unes-
sential’ for the CVR calculation. Furthermore, their rec-
ommendations for item wording revisions were compiled
and integrated into the final version [20]. The Lawshe
method was employed to determine the CVR of the
instrument based on their ratings. The minimum accept-
able CVR value, given the panel of 14 experts, was estab-
lished at 0.51 [21].

The Content Validity Index (CVI) is used to evalu-
ate the relevance of the instrument’s items at both the
individual item level (I-CVI) and the overall scale level
(S-CVI). The same 14 experts were asked to evaluate the
relevance of the CADES items by rating them on a four-
point Likert scale ranging from 1 to 4 (1=not relevant,
2 =somewhat relevant, 3 =quite relevant, 4=highly rele-
vant). The I-CVI was determined by calculating the ratio
of experts who assigned a relevance rating of 3 or 4 to the
total number of experts. Items that received a CVI value
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above 0.79 were classified as appropriate. Items with
CVI values between 0.70 and 0.79 required revisions,
while those below 0.70 were deemed inadequate and
subsequently eliminated [22]. Furthermore, the S-CVI
was calculated by averaging the CVI values of all items.
An S-CVI value of 0.9 or higher indicates that the scale
under assessment possesses strong content validity [23].

Construct validity assessment

A test exhibits construct validity when the scores
obtained from its administration are correlated with the
intended concepts or theoretical constructs [21]. Both
exploratory and confirmatory factor analyses were uti-
lized to assess the construct validity of the Persian ver-
sion of the CADES.

Out of 534 participants, and considering the signifi-
cance of segregating the samples during each stage of
construct validation [15, 16], a subset of 190 was selected
for Exploratory Factor Analysis (EFA), and the remain-
ing 344 were allocated for Confirmatory Factor Analy-
sis (CFA). Previous studies have recommended that the
dataset should be at least five times the number of items
for EFA [24], and generally, it is advised to have a sample
size of more than 200 participants for the CFA stage [25,
26]. Therefore, the number of participants in this study
was deemed sufficient.

In this study, EFA was conducted using Varimax rota-
tion. It is considered that the rate of explanation for the
total variance should be greater than 40%, and the eigen-
values should exceed 1 to ascertain the factor structure
of the scale [27, 28]. Additionally, factor loadings should
exceed 0.3 to achieve an optimum construct [29]. The
Kaiser—-Meyer—Olkin (KMO) and Bartlett’s tests were
employed to assess the adequacy of the sampling. KMO
values should be above 0.7, and the significance level for
Bartlett’s test should be less than 0.05 (p <0.05) [30].

CFA validates the efficacy of each item in measur-
ing the various dimensions of the scale. The criteria for
the assessment of the model fit indices include the chi-
square to degrees of freedom ratio (x*/df) being less than
three and the Root Mean Square Error of Approxima-
tion (RMSEA) being less than 0.08 [31]. Additionally,
the Goodness of Fit Index (GFI) should exceed 0.90, the
Comparative Fit Index (CFI) should be above 0.90, the
Tucker-Lewis Index (TLI) should surpass 0.90, the Incre-
mental Fit Index (IFI) should be greater than 0.90, and
the Adjusted Goodness of Fit Index (AGFI) should be
more than 0.80 [32].

Reliability

The reliability of a questionnaire is reflected in the
stability and consistency of its results [33]. Cron-
bach’s alpha coefficient was used to measure the
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questionnaire’s internal consistency. Furthermore,
the questionnaire items were categorized into two
sequences, odd and even, and the correlation between
these two sequences’ results was analyzed to determine
the split-half reliability of the translated version.

The test-retest method was utilized to ascertain
the questionnaire’s temporal stability. A group of 35
patients was chosen in advance for this purpose, and
their responses were re-assessed after two weeks [34].
It is generally acknowledged as satisfactory if the indi-
ces of Cronbach’s alpha coefficient, split-half reliabil-
ity, and test-retest reliability each meet or exceed the
threshold of 0.70 [35, 36].

Data analysis

In the present study, SPSS software version 27 and
LISREL software version 8 were employed for data
analysis. Descriptive statistics summarized the demo-
graphic data. The Waltz & Bausell index was applied
to verify the quantitative content validity of the scale
[37]. Exploratory and confirmatory factor analyses were
used to verify the construct validity [38]. A p-value of
less than 0.05 was deemed acceptable for the signifi-
cance level of statistical tests. The skewness and kurto-
sis of the data distribution were utilized to assess the
normality of the data in this study. The skewness for
all items ranged from —0.16 to 1.01, and the kurtosis
value ranged from —1.08 to 1.6. These values fall within
the interval (-2, 2), indicating that the data distribu-
tion is almost symmetrical, as shown in Supplementary
Table 1. The Cronbach’s alpha coefficient and test—
retest reliability [39] were used to confirm the scale’s
reliability. The internal consistency of the instrument
was assessed using the Pearson correlation coefficient.

Data collection procedure

After visiting each hospital and coordinating with the
relevant authorities to secure the necessary permis-
sions, the researcher employed a convenience sam-
pling approach to select participants who fulfilled the
study’s inclusion criteria. Once the study’s aims were
clarified and consent was obtained, the questionnaires
were directly distributed among patients during various
shifts, including morning, afternoon, and night. The
patients independently completed the questionnaires in
a calm setting to ensure self-reporting. A total of 592
questionnaires were distributed among patients, out of
which 534 questionnaires were analyzed, and 58 ques-
tionnaires were excluded from the study due to incom-
plete information.



Jalali et al. BMC Cardiovascular Disorders (2024) 24:693

Results

Descriptive results

In this study’s EFA phase, 190 patients with CAD partici-
pated, with an average age of 56.71+15.13 years and an
age range spanning from 19 to 91 years. Among the par-
ticipants, 58.2% were male, 71.6% were post-myocardial
infarction patients, 29.3% had completed high school
education, and 53.3% reported being in good health
(Table 1).

In the CFA phase, the study included 344 patients. The
average age of the participants was 57.06 £15.06 years,
with an age range of 19 to 91 years. Among them, 58.7%
were male, 72.7% had experienced a myocardial infarc-
tion, 29.7% possessed a high school diploma, and 51.7%
described their health status as good (Table 1).

Face validity

In assessing the qualitative face validity of the Persian
version of the instrument, items 6, 17, and 22 were iden-
tified as requiring revisions to eliminate any ambiguity.
These revisions were subsequently made and incorpo-
rated into the questionnaire. During the quantitative face
validity assessment, all items achieved an impact score
greater than 1.5, which led to the retention of all items.

Content validity

In the qualitative content analysis, seven experts recom-
mended revising four specific items (Items 6, 9, 18, and
23) to enhance clarity and comprehension. Following the
review, these items were re-evaluated and subsequently
confirmed.

Table 1 Demographic characters of participants in study (N:

534)
Variables CFA (344) EFA (190)
N (%) N (%)
Gender Male 131(58.2) 202(58.7)
Female 94(41.8) 142(41.3)
Diagnosis Stable Angina 20(8.9) 26(7.6)
Unstable Angina 44(19.6) 68(19.8)
Ml 161(71.6) 250(72.7)
Graduate Level Elementary level 56(24.9) 82(23.8)
Secondary Level 10.3(45.8) 160(46.5)
Higher Education 66(29.3) 102(29.7)
Healthy feeling Very bad 20(8.9) 32(9.3)
Bad 56(24.9) 92(26.7)
Good 120(53.3) 178(51.7)
Very good 29(12.9) 42(12.2)
Job Employed 135(60) 212(61.6)
Non- Employed 90(40) 132(384)
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The quantitative content validity was assessed using
the Content Validity Ratio (CVR) for the entire question-
naire, which was 0.81, falling within the acceptable range
of 0.67 to 1. Additionally, the Content Validity Index
(CVI), calculated using the Waltz and Bausell index, was
0.80, with scores ranging from 0.75 to 0.92 (Supplemen-
tary Table 1).

Exploratory Factor Analysis (EFA) of construct validity

An EFA was conducted with a sample of 190 partici-
pants. The KMO index for sampling adequacy was 0.914,
and Bartlett’s test of sphericity was significant with a
value of 5075.891 (p <0.0001). Given that the KMO value
exceeded the recommended threshold of 0.7, conducting
a factor analysis is deemed justifiable [40].

An EFA using principal component analysis (PCA) and
Varimax orthogonal rotation identified a three-factor
solution with eigenvalues greater than 1.0. This solution
accounted for 72.66% of the total variance, surpassing the
standard threshold of 40%. This result was also supported
by the scree plot (Fig. 1).

As shown in Table 2 and Supplementary Table 2, all 25
items on the scale had factor loadings greater than 0.4
and were loaded onto three factors: 6 items in Factor 1,
12 items in Factor 2, and 7 items in Factor 3.

Confirmatory Factor Analysis (CFA) of construct validity

A three-factor model was applied to a CFA of data from
344 patients, demonstrating a satisfactory fit. The fit
indices were as follows: (p<0.0001), RMSEA=0.075,
NNFI/TLI=0.92, CFI=0.90, GFI=0.81, SRMR=0.047,
(DF=272), (x*/df=2.91). The path diagram and the fac-
tor loadings from the CFA are displayed in Fig. 2. Fur-
thermore, as detailed in Table 3, a significant and positive
correlation between the subscales and the overall scale
was indicated by Pearson’s correlation coefficient.

Reliability analysis

The Cronbach’s alpha value of the Persian version of the
CADES was 0.813. The Cronbach’s alpha values for the
three dimensions of the questionnaire ranged from 0.739
to 0.809.

The split-half reliability of the translated question-
naire was 0.797. After two weeks, the questionnaire was
administered again to a group of 35 patients. This follow-
up assessment yielded a test—retest reliability coefficient
of 0.763 (Table 4).

Discussion

The present study aimed to assess the psychomet-
ric properties of the Persian version of the Coronary
Artery Disease Empowerment Scale (CADES) in Iran.
The study results revealed that the Persian version of
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Fig. 1 Cattell’s scree plot of the extracted elements of the scale

the instrument has suitable validity and reliability for
assessing the empowerment of patients with CAD.

In this study, cultural validation was initially per-
formed following the steps of Wild et al. [17]. The Per-
sian version of the tool’s face and content validity were
also confirmed. In numerous studies dealing with cul-
tural standardization and psychometric instruments,
both face and content validity are frequently exam-
ined [14, 19, 22, 37]. In the Kim et al. study, which
tested the Korean version of the tool, content validity
was assessed using Waltz & Bausell indices [14]. In our
study, we employed the CVR and CVI indices based on
expert opinions for content validity.

To verify the construct’s validity, the KMO test and
its indicators demonstrated that EFA could be per-
formed on the data. In numerous studies, EFA is
employed to verify construct validity [14, 41]. In the
current study, the KMO value was 0.914. Using the
Varimax rotation method in factor analysis, we identi-
fied three factors that accounted for 72.66% of the total
variance. The findings are similar to and consistent with
those of the Korean version of the instrument [14] and
the Korean version of the health empowerment scale
for older adults [42]. This consistency might be due to
cultural similarities between Iranian and Korean soci-
eties, despite their numerous differences. Generally,
within Asian cultures, there is a prevailing tendency

among patients to decline external help, opting for
self-reliance.

The results of the EFA of the Persian version of the
CADES showed that, in total, three factors with eigenval-
ues higher than one could explain 72.66% of the variance
of 25 items. In the Korean version of the tool, three fac-
tors were able to explain 55.4% of the variance of 25 items
[14], and in the Chinese version of the tool, four fac-
tors with eigenvalues higher than 1 were able to explain
62.38% of the variance of 25 items [43]. As can be seen,
most of the studies obtained 25 items in exploratory fac-
tor analysis, but the number of instrument factors was
somewhat different. In this context, it can be said that
the culture of the studied society, along with the number
of patients and their physical and mental conditions, has
influenced their responses to the items.

The CFA results indicated that the Persian version of
the tool, comprising three factors and 25 items, exhibited
good fit indices. All values exceeded the critical threshold
of 1.96, so no items needed removal. In the Chinese ver-
sion, the tool model, consisting of 25 items and four fac-
tors, also demonstrated good fit indices [43]. The initial
version of the instrument, developed and psychometri-
cally tested in Korea, relied solely on EFA to confirm con-
struct validity [14]. Both Chinese and Iranian societies
appear to utilize the questionnaire effectively, according
to the results of studies in this area. In this research, we
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Table 2 Factor loadings of the CADES (N: 231)
Factor Items Factor
1 2 3
Emotional self-regulation 1 lcanreduce my stress -293 .810 -027
2 lalways do what is necessary to control my illness 054 726 -220
3 | use personal methods (prayer, mental relaxation, calm thinking, walking) to control ~ -339 607 236
my thoughts
4 | will try to improve if | make a mistake in treating my iliness 067 939 -039
5 lamtrying to overcome my disease control problems 046 482 179
6 |canidentify and address the causes of my stress 086 .864 158
7 lcansetup programs to control your iliness 359 575 044
8 | create a balance between activity and rest to control my illness 395 622 045
9 In critical conditions such as sudden chest pain, | can take appropriate immediate A71 657 021
action, such as taking medication
10 If needed, | can get financial support from a sponsor 439 .650 148
11 I can definitely talk sincerely with my healthcare team about my emotions 429 .536 428
12 I'have a good relationship with my acquaintances (family, friends, etc.) 431 .695 334
Self-determination 13 Itry to accept it when my condition worsens due to illness 137 026 .896
14 I don't mind if those around me are aware of my illness 64 065 .783
15 Iam optimistic about my current situation 336 042 .760
16 I'm trying to accept my illness 277 089 .895
17 1am a person who can improve my health 472 231 .668
18 laccept physical problems (such as weakness) resulting from iliness 350 043 .853
19 lhave a goal in life that | want to achieve 500 108 .686
Personal competence of 20 |am aware of the undesirable consequences (relapse, various heart diseases, etc.) 762 132 406
disease management per- that may occur in the future
ception 21 lunderstand what to do when symptoms of an illness occur (such as taking medica- .895 088 273
tion, resting, etc.)
22 lam aware of what signs need to be treated again .850 114 355
23 lam well aware of my current medical condition .804 127 446
24 | know how to manage my illness (exercise, diet, quitting smoking, etc.) .858 168 358
25 I know how to treat my illness (medication, stenting, surgery, etc.) .868 077 .350
Eigenvalue 11.233 4.701 2.082

Percentage of the variance %

25.430 23.686 22.950

employed both confirmatory and exploratory factor anal-
yses due to the influence of contextual and cultural vari-
ables on results and questionnaire items.

The results of the present study showed that the cor-
relation between the items and factors of the Persian ver-
sion of the CADES in the studied population has a direct
and significant correlation (P<0.001). Additionally, the
results indicated that the Persian version of the tool has
appropriate and significant internal consistency. Cron-
bach’s alpha coefficient (0.813) and test-retest reliability
(0.763) confirmed the reliability of the Persian version of
the CADES in the studied population. The results of the
Chinese version of the tool also indicated good internal
consistency, with a Cronbach’s alpha coefficient of 0.928,
Guttman’s split-half coefficient of 0.777, and McDonald’s
omega reliability coefficient of 0.926 [43]. In the Korean
version, the Cronbach’s alpha coefficient was 0.93,

indicating the appropriate reliability of the tool [14]. Reli-
ability describes the consistency of results when measur-
ing the same topic or indicator across multiple items. A
strong internal correlation or uniformity between items
indicates that they are consistently measuring the same
construct, thereby increasing the scale’s reliability [44].
Jafari Sejzi and colleagues evaluated the validity and
reliability of the self-efficacy questionnaire for cardio-
vascular management, reporting an alpha coefficient of
0.80 [45]. Enhancing self-efficacy following the onset
of cardiovascular disease is crucial for developing
patients’ skills to modify health behaviors, potentially
reducing severe complications, hospitalizations, and
surgeries [46]. Kim et al’s study [14] identified a weak
correlation between empowerment and self-efficacy
in Korean patients with CAD, suggesting that self-effi-
cacy functions as an empowerment approach in similar
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Chi-Square=75%2.88,

df=272,
Fig. 2 The three-factor CADE model was employed in the current study (with standardized coefficients)

Table 3 Pearson correlations for CADE domain scores

Factor 1 2 3
1. Personal competence of disease 1

management perception

2. Self-determination 316" 1

3. Emotional self-regulation 269" 206" 1

Correlations are latent factor correlation estimates from the CFA model. All
correlations were statistically significant at **v,,, <.001

contexts. The concept of self-efficacy is closely tied to
empowerment; it is essential to recognize that self-effi-
cacy is both a facet of empowerment and an outcome,
demonstrating its multifaceted nature [47]. A compre-
hensive literature review confirms that empowerment

P-value=0.00000, RMSEZ=0.073

is a complex construct with multiple dimensions. In
nursing, empowerment encompasses characteristics of
both the patient and the nurse [48, 49]. This concept
includes individual healthcare responsibilities as well as
broader organizational and social responsibilities that
enable individuals to take charge of their health [47].
The results can be discussed by considering the studied
society, culture, participants’ attitudes, and their rela-
tionships with others and society. Additionally, these
factors may influence self-efficacy.

The primary component, ’Self-determination,
explained the most significant proportion of the
instrument’s total variance, accounting for 25.43%.
This component incorporates behavioral dimensions,
addressing strategies for stress management, spiritual
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Table 4 Reliability assessment of the Persian version of the CADE

Total/sub dimension Corrected item-total Cronbach’s alpha Split-half reliability Test-
Correlation retest
coefficient reliability

Total 433-.925 .813 0.797 0.763

Self-determination 841-925 8

Emotional self-regulation 433-866 739

Personal competence of disease manage-  .702- 917 809

ment perception

competencies, and autonomous regulation. It also cov-
ers interactional dimensions, examining the roles of
support networks (including relatives and acquaint-
ances), financial assistance investigation, and dynamic
engagement with medical practitioners. Research on
empowerment has mainly focused on intrapersonal fac-
tors [50, 51]. This study provides a valuable addition by
introducing a tool that integrates multiple elements.
In the Korean version, the first factor accounted for
approximately 25% of the total variance, encompassing
12 items [14]. In the Chinese version, the first factor is
identified as self-determination, comprising nine items,
while other items are categorized into different fac-
tors, including one labeled Seeking Support [43]. The
explanation of the results suggests that various factors,
such as the number of participants, the characteristics
of the studied community, their perspectives, and the
response method, may have influenced the findings.
The ’Emotional self-regulation’ component, account-
ing for 23.686% of the total variance, is a crucial factor
of the current instrument. This dimension contributed
significantly to explaining the total variance, following
the ’Self-determination’ dimension. In the Korean ver-
sion, this factor comprises seven items and explains
16.29% of the variance [14]. The Chinese version also
uses the same seven items, with consistent results
across all three studies [43]. This dimension includes
items related to satisfaction with bodily alterations,
autonomy in managing personal health, and self-initi-
ated behavior [14, 43]. Emotional regulation refers to
the spectrum of experiences, their processing, and the
management of affective responses, which help manage
emotional stressors in patients with chronic diseases
[52]. This study emphasizes emotional and psycho-
logical dimensions as critical components [10]. Unlike
the previously established tool for patients with CAD,
which focused solely on interaction, this research offers
a more comprehensive approach. The Persian version
of the CADES is capable of evaluating empowerment,
incorporating its intrapersonal, interactional, and
behavioral dimensions in patients with CAD.

The third factor, 'Personal competence in disease man-
agement perception, accounts for 22.95% of the total
variance. In both the Chinese [43] and Korean [14] ver-
sions, this factor consists of six items and retains the
same name. Studies support these findings, aligning with
the current study’s results. Patients with CAD tend to
manage their health better when they understand their
symptoms [53]. A study involving 270 Malaysian patients
found that understanding illness, professional guidance,
and access to health equipment are crucial for self-man-
agement [54]. Mosleh and Almalik’s study demonstrated
that understanding improves diet and exercise in CAD
patients [55]. Therefore, understanding and self-man-
agement are essential for CAD patients. Tools designed
for patients with chronic conditions (such as diabetes,
COPD, and rheumatic diseases) have proven effective
in aiding self-management [56, 57]. The 'Personal com-
petence in disease management perception’ component
measures individual empowerment in understanding dis-
ease management, aiding patients in executing self-man-
agement roles, and maintaining self-regulation over time.

Limitation

This investigation presents specific limitations that war-
rant consideration. Firstly, the study was confined to a
cross-sectional analysis in a single province of Iran. The
generalizability of the Persian version of the CADES
to hospitals beyond this locale remains undetermined,
necessitating further validation. Future research should
extend to various provinces and cities and examine other
validity methods, including predictive validity. Addi-
tionally, a limitation of this study was the variation in
patients’ motivation and the extent of their expressed
opinions on different dimensions of empowerment, con-
sidering the diversity in their psychological characteris-
tics and interpersonal behaviors.

Conclusion

Empowerment, through the stimulation of self-aware-
ness, provision of knowledge, and encouragement of
patients, leads to increased motivation to participate
in the management and control of health-influencing
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factors. A literature review indicated that research on the
empowerment of patients with coronary artery disease
(CAD) is limited in Iranian society. Therefore, it is nec-
essary to have a valid and reliable instrument to evaluate
the ability of CAD patients to manage their disease and
self-care. This study validated the appropriateness of such
an instrument for the CAD patient population, which
can be beneficial for clinical, administrative, and research
objectives.
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