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Abstract
Background  Coronary heart disease (CHD) is a leading cause of morbidity and mortality worldwide. The level of self-
care after coronary events is closely linked to understanding cardiovascular risk factors and adopting healthier lifestyle 
behaviors. An appropriate scale can help healthcare providers measure patients’ understanding of cardiovascular risk 
factors and provide educational interventions. This study aimed to translate and conduct a psychometric evaluation 
of the scale of knowledge of cardiovascular risk factors and lifestyle after coronary events.

Methods  A standardized guideline was followed for translating and culturally adapting the English version of the 
Scale of Knowledge of Cardiovascular Risk Factors and Lifestyle after Coronary Events. The study included 300 patients 
with CHD aged 23 to 90. Exploratory factor analysis (EFA) was used to analyze construct validity. Internal consistency 
was estimated with Cronbach’s alpha (0.98), and the intra-class correlation coefficient (ICC) was used to assess scale 
stability (0.84).

Results  A total of 300 patients with an average age of 56.6 ± 12.7 were evaluated. Exploratory factor analysis 
confirmed construct validity, resulting in a 4-factor model comprising knowledge of cardiovascular risks (7 items), 
knowledge of lifestyle recommendations (6 items), knowledge of cholesterol and blood pressure control (5 items), 
and knowledge of diabetes (3 items). Together, these factors explained 67.34% of the total variance. The Cronbach’s 
alpha for internal consistency of the scale was 0.851. Additionally, scale stability, as measured by the test-retest 
method, was 0.84, which is acceptable according to the minimum value of 0.70.

Conclusion  The translated Scale of Knowledge of Cardiovascular Risk Factors and Lifestyle after Coronary Events 
demonstrated strong psychometric properties among patients with CHD. The scale is both reliable and valid, 
providing healthcare providers with a practical tool to evaluate patient understanding and guide educational efforts 
aimed at enhancing post-coronary event self-care.

Clinical trial number  Not applicable.
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Background
Coronary heart disease (CHD) is the leading cause of 
premature death globally [1]. In Iran, cardiovascular 
diseases, particularly CHD, account for the highest per-
centage of deaths (33 to 38%) among all age groups and 
genders, putting a significant burden on the healthcare 
system [2]. The onset of cardiovascular diseases in Iran 
occurs 7 to 10 years earlier than in other countries [3].

CHD occurs when there is a decrease in blood supply 
to the heart muscle due to coronary artery occlusion, 
leading to a range of conditions from unexplained isch-
emia to sudden death. Myocardial infarction and unstable 
angina fall within this spectrum [4]. CHD is influenced 
by a combination of modifiable and non-modifiable risk 
factors, including age, hypertension, diabetes, and family 
history, lack of exercise, smoking, diet, and stress [5]. As 
a preventable non-communicable disease, it is important 
to address these risk factors to reduce the incidence of 
CHD [6].

Cardiac rehabilitation is an outpatient secondary pre-
vention program designed to reduce the burden of car-
diovascular disease. Research has shown benefits of 
cardiac rehabilitation in reducing morbidity and mortal-
ity related to cardiovascular diseases [7]. Patient educa-
tion is an important component of cardiac rehabilitation 
that focuses on self-management behaviors to reduce risk 
factors and prevent future cardiac events [8]. Educational 
interventions for cardiac patients have been associated 
with promoted preventive behaviors, lower healthcare 
costs, improved quality of life, and reduced morbidity 
and mortality [9].

According to the Health Belief Model, knowledge is 
a powerful influencer of healthy lifestyles [10]. Lifestyle 
encompasses a broad range of social values, attitudes, 
and activities that are developed during socialization. 
These behaviors include physical activity, exercise, sleep, 
rest, weight control, smoking, alcohol consumption, and 
stress management. The American Heart Association 
identifies lifestyle as a key predisposing factor for vari-
ous diseases and mortality, estimating that approximately 
70% of all physical and mental illnesses are linked to life-
style choices [11, 12].

Research suggests that teachable moments, which are 
opportunities for individuals to make positive lifestyle 
changes, often occur after significant life events. Fol-
lowing a cardiac event, patients are more motivated to 
improve their knowledge and modify their lifestyle [13]. 
Studies have shown a strong correlation between under-
standing risk factors and making lifestyle changes in car-
diac patients [14, 15]. However, many cardiac patients 
lack sufficient knowledge of risk factors and the impor-
tance of lifestyle modifications [16, 17].

Educational and rehabilitation interventions for car-
diac patients necessitate evaluating patients’ knowledge, 

the efficacy of education, attitude changes, and identify-
ing individual needs. Questionnaires are crucial tools for 
assessing knowledge [18].

Several questionnaires have been developed and vali-
dated to assess individuals’ knowledge of cardiovascu-
lar risk factors, such as the Mogrel Cardiac Prevention 
Questionnaire (MICRO) [19], the Cardiac Rehabilitation 
Barriers Scale (CRBS) [20], the Coronary Artery Disease 
Education Questionnaire (CADE) [21], and the Informa-
tion Needs in Cardiac Rehabilitation Scale (INCR) [22, 
23]. These tools focus on general knowledge of cardiovas-
cular disease but may not specifically address modifiable 
risk factors and lifestyle in individuals who have expe-
rienced a cardiac event and are in teachable moments. 
Healthcare professionals have recognized the importance 
of designing specific tools to evaluate the knowledge of 
myocardial infarction patients regarding cardiovascular 
risk factors and lifestyle, as well as to evaluate the impact 
of educational interventions [1, 24]. To address this need, 
Bernal James et al. (2020) developed a reliable and valid 
24-item scale for this purpose [1].

Patient education is crucial in cardiovascular patient 
care and rehabilitation to improve self-care behaviors [7]. 
Healthcare providers play a key role in educating patients 
and their families. Appropriate tools are needed to assess 
patients’ knowledge of cardiovascular risk factors, life-
style, and the effectiveness of educational interventions. 
Cultural and socioeconomic differences in different 
regions necessitate the validation of these tools. A review 
revealed that the scale developed in Iran has not been 
translated and validated.

Given the high prevalence of cardiovascular diseases, 
particularly coronary heart disease (CHD), in Iran, the 
younger age of onset compared to other countries, and 
the critical role of education in cardiac rehabilitation and 
secondary prevention, the use of accurate and culturally 
adapted tools to assess patients’ knowledge of risk fac-
tors and lifestyle is essential. The instrument developed 
by Bernal James and colleagues, with its focus on the sen-
sitive post-cardiac event period (teachable moment) and 
its simple, easy-to-understand items, holds strong poten-
tial for delivering targeted and effective education. Since 
this tool has not yet been translated to Persian language 
or psychometrically evaluated in Iranian culture, and 
considering that cultural and socioeconomic differences 
may impact its applicability, its translation and validation 
in the Iranian context is a necessary step toward enhanc-
ing patient education, self-management, and clinical out-
comes in cardiac patients. Therefore, the study aims to 
translate and psychometrically evaluate the knowledge 
scale of cardiovascular risk factors and lifestyle after a 
coronary event. To our knowledge, there are currently no 
validated questionnaires testing the knowledge of CVRFs 
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and healthy lifestyles in Iranian people who have suffered 
from a coronary event.

In a study conducted in Sweden as part of the 
EUROASPIRE II study in patients who had experienced 
a coronary event 6 months earlier and had attended a 
cardiac rehabilitation program, a 28-item questionnaire 
was designed to determine whether knowledge of CVRFs 
was related to changes in lifestyle and adherence to treat-
ment. The questionnaire included questions about gen-
eral knowledge of CVRFs, specific knowledge of whether 
they thought that these factors affected their CHD, their 
prescribed treatment, and their adherence to it [20]. This 
questionnaire was later validated [21], obtaining reli-
ability measured by a Cronbach’s alpha score of 0.73, 
although the authors did not analyze the instrument’s 
construct validity. Neither did this study establish a 
global score for the questionnaire nor cut-off points for 
levels of knowledge. The authors concluded that a cor-
relation existed between specific knowledge of coronary 
heart disease itself and self-reported changes in lifestyle 
and treatment compliance.

Methods
Design and participants
This research is a methodological study of instrumental 
psychometrics. The focus of methodological research is 
determining the validity and reliability of measurement 
tools [25]. This study, conducted from 2023 to 2024, 
focused on translation and psychometric properties. It 
was approved by the Ethics Committee of Kashan Uni-
versity of Medical Sciences.

Sample size
The study involved 300 patients with confirmed coronary 
artery disorders, who were selected through convenience 
sampling from two hospitals in Kashan, namely Beheshti 
Hospital and Yasrebi Hospital. The sample size for assess-
ing face validity is 10 to 20 individuals from the target 
group, and for examining content validity, 8 to 12 experts 
[26]. In this study, 10 patients with myocardial infarc-
tion were used to assess quantitative and qualitative face 
validity, and 10 experts in the fields of nursing, cardiol-
ogy, and instrument design were used to assess quanti-
tative and qualitative content validity. In methodological 
studies, the number of samples is 5–10 equal to the num-
ber of items in the instrument [26]. Some researchers 
suggest 100–300 samples for psychometric and construct 
validity studies of the instrument [27]. In this study, 300 
samples were included for construct validity, ceiling and 
floor effects, and internal consistency of the scale.

Inclusion criteria included Iranian patients with coro-
nary artery disorders who exhibit positive troponin tests, 
ST elevation changes on electrocardiograms, chest pain, 
or other angina symptoms such as shortness of breath 

during physical activity, and whose coronary artery disor-
ders have been confirmed by a cardiologist. Participants 
aged 18 years and older, no cognitive impairment (AMT 
score of eight or higher), and willingness to participate.

Questionnaire
The study utilized the Scale of Knowledge of Cardiovas-
cular Risk Factors and Lifestyle after a Coronary Event, 
developed by Bernal Jimenez et al. (2022) in Spain. The 
scale was psychometrically validated on 113 patients with 
coronary artery disease after successful stenting. It con-
sists of 24 items across five subscales: familiarity with 
lifestyle habits, knowledge of cholesterol and blood pres-
sure control, familiarity with lifestyle recommendations, 
knowledge of cardiovascular risks, and familiarity with 
diabetes. Each item is rated on a 5-point Likert scale (1 
to 5), with a total score ranging from 24 to 120. A higher 
score indicates greater knowledge. The scale’s reliability, 
as reported by the developers, is high with a Cronbach’s 
alpha of 0.88. The English scale was translated into Per-
sian and underwent psychometric evaluation [1].

Scale translation
After obtaining written permission from the scale devel-
opers, two translators back translated the scale into Per-
sian Language using the guidelines outlined by Beaton et 
al. (2000). A specialized committee reviewed the pre-final 
Persian version with 20 patients with myocardial infarc-
tion to ensure Iranian cross-cultural equivalence and 
evaluated the final stage of the adaptation process [28]. 
The psychometric properties of the Persian version scale 
were then assessed for face validity, content validity, con-
struct validity, and reliability.

Face validity
The translated scale (Persian version) was evaluated 
for face validity through a qualitative and quantitative 
approach. In the qualitative assessment, 20 patients pro-
vided feedback on the scale to identify any ambiguity or 
comprehension issues, which were then addressed by the 
research team. In the quantitative assessment, the same 
patients rated the importance of each item on a 5-point 
Likert scale. Items with an impact score above 1.5 were 
deemed appropriate for further analysis and were kept 
for the study [29]. The impact score index for each item 
was calculated using the following formula: Impact 
score = Frequency (%) × Importance.

Content validity
The content validity ratio (CVR), content validity index 
(CVI), and modified kappa statistic were used to assess 
content validity.

The scale was evaluated by 10 experts, including two 
cardiologists, six nursing faculty members specializing 
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in scale development, and two experienced nurses in the 
cardiac intensive care unit. They rated each item on a 
3-point Likert scale: absolutely necessary, useful but not 
necessary, and not necessary [30]. The CVR of each item 
was calculated based on the Lawshe table, with a higher 
value indicating greater expert agreement on the item’s 
necessity [31].

	

CV R =

(
ne − N/2

)
(

N/2
)

For the CVI assessment, the same experts rated the rel-
evance of each item on a 4-point Likert scale: completely 
relevant, relevant, somewhat relevant, and irrelevant. 
Each item was scored, with a score above 79% deemed 
appropriate, a score between 70 and 79% requiring revi-
sion, and a score below 70% resulting in item removal. 
The overall CVI value for the scale was calculated by 
summing the CVIs of each item and dividing by the total 
number of items [32].

CVI = Number of experts who agree with phrases 3 or 
4/ total number of experts.

The scale’s construct validity
To ensure construct validity, the researcher visited the 
cardiac ward of Shahid Beheshti Hospital in Kashan after 
obtaining permission from the hospital managers. Eli-
gible patients were selected and provided with detailed 
explanations about the study’s purpose and how to com-
plete the scale. Written consent was obtained from each 
patient before they were discharged. Upon discharge, 
patients received a Persian version of the Scale of Knowl-
edge of Cardiovascular Risk Factors and Lifestyle after 
Coronary Event, along with a questionnaire gathering 
demographic information and medical history, including 
age, sex, marital status, education, occupation, income 
status, place of residence, history of hypertension, high 
cholesterol, diabetes, tobacco use, and body mass index. 
For illiterate or poorly educated patients, the researcher 
read the questionnaire items aloud and recorded their 
responses.

Scale reliability
The scale reliability was assessed using Cronbach’s alpha 
on a sample of 300 participants. The values of these 
coefficients range from zero to one, with a higher value 
indicating a stronger correlation between the items. A 
coefficient above 0.7 is considered acceptable [33]. A 
test-retest method was used to evaluate the stability of 
the Persian version of the scale. Ten patients completed 
the scale again after two weeks, and the intra-cluster cor-
relation coefficient (ICC) was calculated [34]. A coeffi-
cient above 0.6 was acceptable [30]. The standard error of 

measurement (SEM) and the smallest measurable change 
(SDC) were also determined. Ceiling and floor effects 
occur when more than 15% of respondents achieve the 
highest or lowest possible score, respectively. These 
effects suggest inadequate content validity of the scale 
[35]. The study assessed the percentage of participants 
with the highest and lowest scores to determine the pres-
ence of ceiling and floor effects.

Statistical analysis
The data analysis was conducted using SPSS 16. Nor-
mality of quantitative data was assessed using the Kol-
mogorov-Smirnov test. Descriptive statistics such as 
central and dispersion indices were used for quantitative 
variables, while absolute and relative frequencies were 
used for categorical variables. The suitability of the data 
for factor analysis was determined through the Kaiser-
Mayer-Olkin (KMO) test and Bartlett’s test of sphericity. 
Construct validity was assessed using exploratory factor 
analysis. SEM was calculated based on the intra-cluster 
correlation coefficient (ICC) using SEM = SD × (1-ICC). 
The smallest measurable change (SDC) was estimated 
using SDC = 1.96×√2×SEM. A significance level of < 0.05 
was considered for all tests.

Results
The demographic and clinical characteristics of patients 
with CHD are summarized in Table 1.

Face validity
The face validity results indicated that all items had 
an impact factor exceeding 1.5. Additionally, eight 
items were revised for clarity, difficulty, and ambiguity 
(Table 2).

Content validity
The content validity of the scale revealed that all items 
had a CVR value greater than 0.67, indicating good con-
tent validity. No items were removed during this stage. 
Three items had an I-CVI of 0.75, which was reviewed 
and revised by the research team. The remaining items 
had an I-CVI score of 0.80 or higher. The scale-content 
validity index (S-CVI) was 0.937, indicating strong con-
tent validity. Based on experts’ recommendations, four 
items were revised to align with Iranian culture and the 
Persian language Table 2).

The scale’s construct validity
An exploratory factor analysis was conducted to assess 
the construct validity of the questionnaire on patients 
with coronary heart disease (CHD) (n = 300). Principal 
components with eigenvalue < 1 were used to explain the 
total variance. The analysis resulted in a 4-factor scale 
with 21 items based on the KMO (0. 82). Bartlett’s test 
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of sphericity confirmed the adequacy of the sample size 
and the correlation between the items (χ2 = 4506.37, 
P < 0.0001). Three items were eliminated during the 
analysis, two due to cross-factor loadings and one due 
to a factor loading below 0.4. A minimum factor load-
ing value of 0.40 was used to maintain the items in the 
extracted factors (Williams et al., 2010). (Table 3). In con-
struct validity, cross-factor loadings refer to the degree to 
which an item loads onto multiple factors. Ideally, cross-
loadings should be as low as possible to ensure that each 
item is strongly associated with only one factor. While 
there isn’t a universally fixed threshold, many research-
ers suggest that cross-loadings should be below 0.3 to 
avoid significant overlap between factors. Additionally, 
the difference between an item’s primary loading and its 
cross-loading should typically be at least 0.2 or higher 
to confirm discriminant validity. The sample size for 
conducting construct validity is estimated based on the 
number of items in each tool. Researchers generally con-
sider 3 to 10 participants per item to be appropriate. In 

addition, Williams et al. (2010) considered a sample vol-
ume of 300 as suitable for EFA.

The minimum factor loading was 0.4. Factor loadings 
less than 0.4 are not included in the table. * Items 15 were 
removed due to factor loadings less than 0.3, items 14 
and 23 due to cross factor loadings.

The cumulative variance of the scale explained by the 
4 factors was 67.34%. The factors identified were: famil-
iarity with heart disease risk factors (7 items), familiar-
ity with health recommendations (6 items), knowledge of 
lipid and blood pressure control (5 items), and familiar-
ity with diabetes (3 items). The mean score of patients’ 
knowledge of cardiovascular risk factors and lifestyle 
after coronary event in Kashan was 92.75 ± 7.69. The 
ceiling and floor effect analysis showed maximum and 
minimum possible scores of 0.6 and 0.3 on the scale, 
respectively.

Scale reliability
The scale demonstrated high internal consistency with a 
Cronbach’s alpha coefficient of 0.949, indicating strong 
reliability. Values > 0.70 suggest inconsistency, while val-
ues between 0.70 and 0.90 are considered excellent, and 
values above 0.90 may indicate redundancy of items in 
the scale [33] (Table 2).

The Intraclass Correlation Coefficient (ICC) of 0.84 
was calculated using the two-way mixed-effects model 
and the absolute agreement. The scale’s reliability was 
excellent (ICC = 0.84, 95% CI = 0.82–0.87). An ICC value 
above 0.8 is considered excellent, between 0.6 and 0.79 
is considered moderate, and below 0.4 is considered 
poor (Kottner et al., 2011). The Standard Error of Mea-
surement (SEM) value of ± 2.72 suggests that individual 
scores may vary within this range upon repeated test-
ing. Additionally, the Smallest Detectable Change (SDC) 
value of 7.5 with 95% confidence level indicates the mini-
mum measurable change by the Scale of Knowledge of 
Cardiovascular Risk Factors and Lifestyle after Coronary 
Event in patients with CHD (Table 2).

Discussion
This study translated and psychometrically evaluated the 
24-item scale designed to assess knowledge of cardiovas-
cular risk factors and lifestyle after a coronary event.

The scale’s structure encompassing four critical 
domains—Knowledge of cardiovascular risks, Knowledge 
of lifestyle recommendations, Knowledge of control of 
cholesterol and blood pressure, and Knowledge of diabe-
tes mellitus reflects the multifaceted nature of post-coro-
nary event management.

The importance of accurate and comprehensive knowl-
edge of the disease and its risk factors is essential for 
making health care decisions in people who have experi-
enced a coronary event is clear to every person [36]. This 

Table 1  Demographic characteristics of the older adults 
(n = 300)
quality variables Participants

n = 300 (%)
Gender Female 131(43.7)

Male 169(56.3)
Marital status Married 273(91)

Single (single, divorced, 
widowed)

27(9)

Education Illiterate 50(16.7)
High school or lower 144(48)
Diploma 57(19)
University 49(16.3)

Occupation Self-employee 89(29.7)
Retired 49(16.3)
Housekeeper 116(38.7)
State employee 46(15.3)

Income Sufficient 149(49.7)
Insufficient 151(50.3)

place of residence Urban 227(75.7
Rural 73(24.3)

History of hypertension Yes 134(44.7)
No 166(55.3)

History of diabetes Yes 106(35.3)
No 194(64.7)

History of 
hyperlipidemia

Yes 105(35)
No 195(65)

Smoking history Yes 68(22.7)
No 232(77.3)

Quantity variables Rate Mean ± SD
Age 23–90 56.6 ± 12.7
BMI* 17- 47.1 26.7 ± 4
*Body mass index
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knowledge helps patients manage risk factors and adopt 
behaviors that promote cardiovascular health [36, 37]. 
Deficiencies in knowledge can lead to poor adherence, 
increased risk of recurrent coronary events, and dimin-
ished quality of life [38]. In addition, people should be 
motivated to participate actively in following a healthy 
lifestyle [39].

The four domains of the scale align with established 
guidelines for cardiac rehabilitation and secondary pre-
vention. For instance, knowledge of a healthy lifestyle 
directly addresses the need for dietary modifications, 
physical activity, and smoking cessation, all of which 
are cornerstone components of cardiac rehabilitation 
programs [40]. In addition, knowledge of control of 
cholesterol and blood pressure reflects the importance 
of pharmacological management and monitoring of 
coronary event risk factors. It is also crucial to include 
knowledge of diabetes, given its strong association with 
cardiovascular disease and its impact on disease progno-
sis [41].

The high validity and reliability of the scale demon-
strate that the translated scale is a vigorous tool for mea-
suring relevant knowledge in patients with a coronary 
event [30].

The findings regarding the Persian version of the 
Scale of Knowledge of Cardiovascular Risk Factors and 
Lifestyle after Coronary Event highlight its robust psy-
chometric properties, particularly in terms of face and 

content validity. A study on the Persian version of the 
Coronary Artery Disease Education Questionnaire 
(CADE-Q) also emphasized cultural adaptation and 
psychometric evaluation. Similar to the scale in current 
study, the CADE-Q underwent forward-backward trans-
lation and expert review. However, while the CADE-Q 
focused on broader educational aspects, the scale of 
knowledge of cardiovascular risk factors and lifestyle 
after a coronary event provides a more targeted assess-
ment of specific risk factors and lifestyle knowledge 
[42]. In contrast, KAP Questionnaire included addi-
tional dimensions like attitudes and practices, whereas 
the Persian scale focuses solely on knowledge [43]. The 
findings reinforce the importance of cultural adaptation 
and rigorous validation in developing health assessment 
tools. The Persian version of the scale serves as a model 
for creating reliable and culturally relevant instruments, 
which can be used to identify knowledge gaps and design 
targeted interventions. This approach can be replicated 
in other regions to address the unique needs of diverse 
populations.

The construct validity findings of the Persian version of 
the scale highlight its robustness in capturing key dimen-
sions of cardiovascular health knowledge. The identifica-
tion of four factors—familiarity with heart disease risk 
factors, health recommendations, knowledge of lipid 
and blood pressure control, and familiarity with diabe-
tes—demonstrates the scale’s comprehensive approach 

Table 2  Development of candidate items
Stage 1. Questionnaire construction
scale of knowledge of 
CVRFs and lifestyles 
by Bernal-Jiménez et 
al(2022)

Translation of the 
tool with the ap-
proach of Beaton et 
al. (2000)

24 items

Patent with CHD evalu-
ation (n = 20)

Face validity 1) Qualitative face validity: Eight items were modified for clarity, difficulty, and ambiguity.
2) Quantitative face validity: Impact score of all items greater than 1.5 and all the items remained.

Expert evaluation 
(n = 12)

Content validity 1) Content Validity Ratio (essential): All of items had CVR > 0.67and none of the items were 
deleted. †

2) Content Validity Index (relevancy): I-CVI†† value of 3 items = 0.75 and were revised.
S-CVI/Ave = 0.93. †††

Main study (n = 300) Structural validity 4-Fctor model
- Knowledge of cardiovascular risks (7 -items)
- Knowledge of lifestyle recommendations (6–items)
- Knowledge of control of cholesterol and blood pressure (5 items)
- Knowledge of diabetes mellitus (3–items)
knowledge of CVRFs and the recommended lifestyle = 21 items (final version)

Ceiling and floor 
effect

1% had the minimum possible score (Min score = 21). 2% the maximum score possible (Max 
score = 105).

Scale’ Reliability and stability
The subsample (n = 14) Internal 

consistency
Cronbach’s alpha = 0.85

The subsample (n = 14) Test-retest 
reliability

ICC = 0.84, 95% CI = 0.82–0.87. ††††

SEM agreement = 2.72. †††††

SDC95 = 7.5. ††††††

†CVR: Content Validity Ratio, ††I-CVI: Item Content Validity Index, †††S-CVI/Ave: Scale Content Validity Index/Average, ††††ICC: Intra class Correlation Coefficient, 
†††††SEM agreement: Standard Error of Measurement, ††††††SDC95: Smallest Detectable Change
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to assessing critical areas of health literacy. The explana-
tion of 67.34% of the total variance further underscores 
the scale’s effectiveness in measuring these constructs. 
The removal of three items with factor loadings below 
0.4 reflects a rigorous validation process. This ensures 
that only items with strong correlations to the underly-
ing constructs are retained, enhancing the scale’s reliabil-
ity and validity. The comparison with Bernal-Jimenez et 
al.’s (2022) study highlights the influence of cultural and 
lifestyle differences on health assessments [1]. Variations 
in dietary preferences and lifestyle habits among Iranian 
individuals likelynecessitated the exclusion of certain 
items, emphasizing the importance oftailoring health 
assessment tools to specific populations.

The high validity and reliability of the scale demon-
strate that the translated scale is a vigorous tool for mea-
suring relevant knowledge in patients with a coronary 
event. Both of these parameters arecrucial for ensuring 
the scale’s utility in both clinical and research settings. 

Validity indicates that the scale accurately measures the 
intended construct (knowledge of cardiovascular risk 
factors and lifestyle), while reliability signifies the consis-
tency and stability of the measurement overtime. These 
psychometric properties are essential for generating 
meaningful and trustworthy data.

Future studies could explore the scale’s applicability 
indiverse populations with varying cultural backgrounds. 
Additionally, longitudinal studies could examine the rela-
tionship between knowledge levelsand long-term clini-
cal outcomes. Investigating the impact of educational 
interventions on knowledge acquisition and subsequent 
behavioral changes would also be valuable.

The absence of ceiling or floor effects in the Persian ver-
sion of the scale is a significant finding, as it indicates that 
the scale effectively captures the full range of variability 
in patients’ knowledge and understanding. This ensures 
that the scale can differentiate between individuals with 
the highest and lowest levels of knowledge, enhancing its 

Table 3  Factor analysis and internal reliability of scale
Item of knowledge of CVRFs and the recommended lifestyle Factors Loadings

No 1 2 3 4
1: Knowledge of cardiovascular risks
Q18 Stress is harmful to cardiovascular health. 0.942
Q6 High blood cholesterol increases the risk of cardiovascular disease. 0.934
Q2 High blood pressure increases the risk of cardiovascular diseases. 0.814
Q13 Tobacco is harmful to cardiovascular health. 0.724
Q24 Lack of physical activity increases the risk of cardiovascular diseases. 0.706
Q9 Overweight and obesity increase the risk of cardiovascular diseases. 0.690
Q7 Weight gain has little influence on cardiovascular health. 0.615

2: Knowledge of lifestyle recommendations
Q16 Stress has little effect on cardiovascular health 0.950
Q19 The type of food consumed has a slight effect on cardiovascular health. 0.904
Q20 Eating fresh food is better than ready-made food (canned foods and fast foods). 0.897
Q17 Doing exercise reduces stress. 0.845
Q21 Daily consumption of fruits and vegetables is recommended for cardiovascular health. 0.721
Q22 Every person should walk for 30 to 45 min daily. 0.718
3: Knowledge of control of cholesterol and blood pressure
Q8 People don’t need to measure their body weight regularly. 0.867
Q4 All adults should have regular blood tests to control blood cholesterol levels. 0.847
Q5 Adherence to diet and physical exercise helps to lower blood pressure. 0.838
Q1 Only adults with high blood pressure should measure their blood pressure regularly. 0.759
Q3 Adherence to diet and physical exercise helps to lower blood cholesterol levels. 0.469

4: Knowledge of diabetes mellitus
Q12 Diet is part of the treatment of diabetes. 0.897
Q10 Losing weight in obese people helps control blood sugar. 0.884
Q11 High blood sugar very slightly increases the risk of cardiovascular diseases. 0.655

1 2 3 4
Eigenvalue 5.49 4.1 2.83 1.73
Percentage of variance explained 21.36 20.59 14.71 10.68
Total percentage of the factor model 67.34
Cronbach’s alpha per factor 0.88 0.92 0.85 0.79
*ICC 0.88 0.91 0.84 0.78
*Intraclass Correlation Coefficient
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reliability and utility. Furthermore, the absence ofthese 
effects makes the scale suitable for diverse patient groups, 
as it can effectively differentiate between varying levels 
of knowledge and understanding. In Comparison with 
Other Studies, The Persian version of the Cardiac Reha-
bilitation Barriers Scale (CRBS) also demonstrated strong 
psychometric properties, including the absence of ceiling 
or floor effects. However, while the CRBS focuses on bar-
riers to cardiac rehabilitation, the Persian scale assesses 
knowledge of cardiovascular risk factors and lifestyle, 
offering a broader perspective [44].

Conclusions
The study confirmed the translation and psychometric 
properties of the Scale of Knowledge of Cardiovascular 
Risk Factors and Lifestyle after Coronary Event, which 
consists of 21 items and four subscales. These subscales 
include familiarity with heart disease risk factors, health 
recommendations, lipids and blood pressure control, 
and familiarity with diabetes. The scale, measured on a 
5-point Likert scale, explained 67.34% of the total vari-
ance. Therefore, using this valid, reliable and adaptive 
tool for Iranian patients is recommended to evaluate 
patient’s knowledge about risk factors and lifestyle in cor-
onary event and allowing personalized interventions to 
improve self-care. It also helps managers in providing tai-
lored interventions to improve quality care and evidence 
based care in these patients. In addition, to improve and 
address potential shortcomings of the scale, it is recom-
mended that the psychometric properties of the scale 
be analyzed and studied across different regions of the 
country and among various population groups.

Abbreviations
CHD	� Coronary heart disease
EFA	� Exploratory factor analysis
ICC	� Intra-class correlation coefficient
MICRO	� Mogrel cardiac prevention questionnaire
CRBS	� Cardiac rehabilitation barriers scale
CADE	� Coronary artery disease education questionnaire
INCRS	� Information needs in cardiac rehabilitation scale
CVR	� Content validity ratio
CVI	� Content validity index
SEM	� Standard error of measurement
SDC	� Smallest measurable change
KMO	� Kaiser-mayer-olkin
S-CVI	� Scale-content validity index
BMI	� Body mass index

Supplementary Information
The online version contains supplementary material available at ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​​o​r​​
g​​/​​1​0​​.​1​1​​​8​6​​/​s​1​2​​8​7​2​-​​0​2​5​-​0​​4​8​1​9​-​0.

Supplementary Material 1

Acknowledgements
The authors thank patients with coronary artery disorders for participating in 
the study.

Author contributions
F.S.I-A., T.S.M. and M.S. did the conception and design of the study, and T.S.M. 
did data collection. Statistical analysis by F.S.I-A. Interpretation of data by F.S.I-A 
and M.S. Writing of the manuscript by T.S.M. All authors approved the final 
version of the article for submission.

Funding
This study was funded by Kashan university of medical sciences a (NO: 
98001359).

Data availability
Data is provided within the manuscript.

Declarations

Ethics approval and consent to participate
The study was conducted in conformity with the Helsinki Declaration on 
Human Experimentation, 1964, with subsequent revisions, latest Seoul, 
October 2008. Ethical approval was obtained from the Ethics and Protocol 
Review Committee of Kashan University of Medical Sciences (Protocol ID 
number: IR.KAUMS.NUHEPM.REC.1402.056). Written informed consent was 
obtained from all participants after a thorough explanation of the procedures 
involved.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 18 January 2025 / Accepted: 2 May 2025

References
1.	 Bernal-Jiménez MÁ, Calle-Pérez G, Gutiérrez-Barrios A, Gheorghe L, Solano-

Mulero AM, Trujillo-Garrido N, Rodríguez-Martín A, Tur JA, Vázquez-García R, 
Santi-Cano MJ. Design and validation of a scale of knowledge of cardiovascu-
lar risk factors and lifestyle after coronary event. J Clin Med. 2022;11(10):2773.

2.	 Miri A, Ghanbari MA, Najafi A. The relationship between health literacy and 
the recovery rate of cardiovascular patients after bypass surgery. J Health Lit. 
2016;1(2):83–91.

3.	 Rafieipour A, Sakeni Z, Ramesh S, Mazloom Al-Hosseini N. Cardiovascular 
diseases: psychological risk factors. J Res Behav Sci. 2019;17(3):467–82.

4.	 Arbab-Zadeh A, Nakano M, Virmani R, Fuster V. Acute coronary events. Circu-
lation. 2012;125(9):1147–56.

5.	 Sedighi M, Cheraghi M, Hashemzadeh P. Study of lifestyle and its effects on 
cardiovascular diseases. Paramed Sci Mil Health. 2021;16(1):56–46.

6.	 Mozaffarian D, Benjamin EJ, Go AS, Arnett D, Blaha M, Cushman M, De 
Ferranti S, Després J, Fullerton H, Howard V. Executive summary: heart 
disease and stroke statistics–2015 update: a report from the. Circulation. 
2015;131:434–41.

7.	 Ghisi GLM, Chaves GS, Loures JB, Bonfim GM, Britto R. Validation of the 
Brazilian-Portuguese version of a short questionnaire to assess knowledge in 
cardiovascular disease patients (CADE-Q SV). Arquivos Brasileiros De Cardio-
logia. 2018;111(6):841–9.

8.	 Grace SL, Poirier P, Norris CM, Oakes GH, Somanader DS, Suskin N. Pan-
Canadian development of cardiac rehabilitation and secondary prevention 
quality indicators. Can J Cardiol. 2014;30(8):945–8.

9.	 Sabahi A, Ahmadian L, Ansari R, Salehi F, Mirzaei M. The viewpoint of patients 
with cardiovascular disease. Regarding the importance of health knowledge 
acquisition and its role in the treatment process. Health Inform Manage. 
2017;13(6):394–8.

10.	 Sherali S, Shah H, Siddiqui A. Assessing knowledge about post discharge care 
among patients with myocardial infarction. J Dow Univ Health Sci (JDUHS). 
2017;11(2):54–8.

11.	 Waksman R, Di Mario C, Torguson R, Ali ZA, Singh V, Skinner WH, Artis 
AK, Ten Cate T, Powers E, Kim C. Identification of patients and plaques 
vulnerable to future coronary events with near-infrared spectroscopy 

https://doi.org/10.1186/s12872-025-04819-0
https://doi.org/10.1186/s12872-025-04819-0


Page 9 of 9Izadi-Avanji et al. BMC Cardiovascular Disorders          (2025) 25:391 

intravascular ultrasound imaging: a prospective, cohort study. Lancet. 
2019;394(10209):1629–37.

12.	 Lu Y, Wang P, Zhou T, Lu J, Spatz ES, Nasir K, Jiang L, Krumholz HM. Com-
parison of prevalence, awareness, treatment, and control of cardiovas-
cular risk factors in China and the united States. J Am Heart Association. 
2018;7(3):e007462.

13.	 Brust M, Gebhardt WA, van der Voorde NA, Numans ME, Kiefte-de Jong JC. 
The development and validation of scales to measure the presence of a 
teachable moment following a cardiovascular disease event. Prev Med Rep. 
2022;28:101876.

14.	 Negesa LB, Magarey J, Rasmussen P, Hendriks JM. Patients’ knowledge on 
cardiovascular risk factors and associated lifestyle behaviour in Ethiopia in 
2018: A cross-sectional study. PLoS ONE. 2020;15(6):e0234198.

15.	 Go AS, Mozaffarian D, Roger VL, Benjamin EJ, Berry JD, Borden WB, Bravata 
DM, Dai S, Ford ES, Fox CS. Heart disease and stroke statistics—2013 update: a 
report from the American Heart Association. circulation 2013;127(1):e6-e245.

16.	 Nolan MT, McKee G. Is knowledge level of coronary heart disease and risk 
factors among post–percutaneous coronary intervention patients adequate? 
J Cardiovasc Nurs. 2016;31(3):E1–9.

17.	 Khan MS, Jafary FH, Jafar TH, Faruqui AM, Rasool SI, Hatcher J, Chaturvedi N. 
Knowledge of modifiable risk factors of heart disease among patients with 
acute myocardial infarction in Karachi, Pakistan: a cross sectional study. BMC 
Cardiovasc Disord. 2006;6:1–9.

18.	 Hassen HY, Aerts N, Demarest S, Manzar MD, Abrams S, Bastiaens H. Validation 
of the Dutch-Flemish translated ABCD questionnaire to measure cardio-
vascular diseases knowledge and risk perception among adults. Sci Rep. 
2021;11(1):8952.

19.	 Ghisi GLM, Leite CM, Durieux A, Schenkel IC, MSd Assumpção, MMd B, Taiva 
D, Andrade A, Benetti M. Validation into Portuguese of the maugerl cardiac 
preventiOn-Questionnaire (MICRO-Q). Arquivos Brasileiros De Cardiologia. 
2010;94:394–400.

20.	 Ghisi GLM, RZd S, Schveitzer V, Barros AL, Recchia TL, Oh P, Benetti M, Grace 
SL. Development and validation of the Brazilian Portuguese version of the 
cardiac rehabilitation barriers scale. Arquivos Brasileiros De Cardiologia. 
2012;98:344–52.

21.	 Ghisi GL, Oh P. Validation of the French-Canadian version of a short question-
naire to assess knowledge in cardiac patients (CADE-Q SV). Can J Nurs Res. 
2022;54(1):51–8.

22.	 de Melo Ghisi GL, Grace SL, Thomas S, Evans MF, Sawula H, Oh P. Healthcare 
providers’ awareness of the information needs of their cardiac rehabilita-
tion patients throughout the program continuum. Patient Educ Couns. 
2014;95(1):143–50.

23.	 Woringer M, Nielsen JJ, Zibarras L, Evason J, Kassianos AP, Harris M, Majeed A, 
Soljak M. Development of a questionnaire to evaluate patients’ awareness of 
cardiovascular disease risk in England’s National health service health check 
preventive cardiovascular programme. BMJ Open. 2017;7(9):e014413.

24.	 Hirani SP, Patterson DL, Newman SP. What do coronary artery disease patients 
think about their treatments? An assessment of patients’ treatment represen-
tations. J Health Psychol. 2008;13(3):311–22.

25.	 Mbuagbaw L, Lawson DO, Puljak L, Allison DB, Thabane L. A tutorial on meth-
odological studies: the what, when, how and why. BMC Med Res Methodol. 
2020;20:1–12.

26.	 Polit DF, Beck CT. Essentials of nursing research: appraising evidence for nurs-
ing practice. Lippincott Williams & Wilkins, 2010.

27.	 Fawcett J, Garity J. Evaluating research for evidence-based nursing practice. 
Fa Davis, 2008.

28.	 Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines for the 
process of cross-cultural adaptation of self-report measures. Spine. 
2000;25(24):3186–91.

29.	 Polit DF, Beck CT. Nursing research: generating and assessing evidence for 
nursing practice. Lippincott Williams & Wilkins, 2017.

30.	 Ebadi A, Zarshenas L, Rakhshan M, Zareiyan A, SharifniaS, Mojahedi M: 
Principles of scale development in health science. Tehran:Jame-e-negar. 
2017;6(1):402. 

31.	 Lawshe C. A quantitative approach to content validity. Personal Psychol. 
1975;28(4):563–75.

32.	 Zamanzadeh V, Ghahramanian A, Rassouli M, Abbaszadeh A, Alavi-Majd H, 
Nikanfar A-R. Design and implementation content validity study: develop-
ment of an instrument for measuring patient-centered communication. J 
Caring Sci. 2015;4(2):165.

33.	 Šerbetar I, Sedlar I. Assessing reliability of a multi-dimensional scale by coef-
ficient alpha. J Elementary Educ. 2016;9(1/2):189–96.

34.	 Streiner DL, Norman GR, Cairney J. Health measurement scales: a practical 
guide to their development and use. Oxford University Press; 2024.

35.	 Terwee CB, Bot SD, de Boer MR, Van der Windt DA, Knol DL, Dekker J, Bouter 
LM, de Vet HC. Quality criteria were proposed for measurement properties of 
health status questionnaires. J Clin Epidemiol. 2007;60(1):34–42.

36.	 Liu Q, Huang Y-J, Zhao L, Wang W, Liu S, He G-P, Liao L, Zeng Y. Association 
between knowledge and risk for cardiovascular disease among older adults: 
A cross-sectional study in China. Int J Nurs Sci. 2020;7(2):184–90.

37.	 Rajkumar E, Romate J. Behavioural risk factors, hypertension knowledge, and 
hypertension in rural India. Int J Hypertens. 2020;2020(1):8108202.

38.	 Riegel B, Dickson VV, Faulkner KM. The situation-specific theory of heart 
failure self-care: revised and updated. J Cardiovasc Nurs. 2016;31(3):226–35.

39.	 Mifsud JL, Galea J, Garside J, Stephenson J, Astin F. Motivational interviewing 
to support modifiable risk factor change in individuals at increased risk of 
cardiovascular disease: A systematic review and meta-analysis. PLoS ONE. 
2020;15(11):e0241193.

40.	 Morris JH, Chen L. Exercise training and heart failure: a review of the literature. 
Cardiac Fail Rev. 2019;5(1):57.

41.	 Einarson TR, Acs A, Ludwig C, Panton UH. Prevalence of cardiovascular dis-
ease in type 2 diabetes: a systematic literature review of scientific evidence 
from across the world in 2007–2017. 2018;17:1–19.

42.	 de Melo Ghisi GL, Oh P, Thomas S, Benetti M. Development andvalidation of 
an English version of the Coronary Artery Disease EducationQuestionnaire 
(CADE‐Q). Eur J preventive Cardiol. 2013;20(2):291–300.

43.	 Koohi F, Amiri P, MehrabiY, Karimi M, Khalili D. Development andvalidation of 
a knowledge, attitude, and practice questionnaire regardingcardiovascular 
diseases in an Iranian general population. BMC Public Health. 2021;21:1–10.

44.	 Ghanbari-Firoozabadi M, Mirzaei M, Nasab MV, Grace SL,Okati-Aliabad H, 
Madadizadeh F, Dadras H, Amrolahi N, Entezari M, Sadrbafghi SM. Cross-
cultural adaptation andpsychometric validation of the Persian version of the 
Cardiac RehabilitationBarriers Scale (CRBS-P). BMJ open. 2020;10(6):e034552.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	﻿Translate and psychometric evaluation of the scale of knowledge of cardiovascular risk factors and lifestyle after coronary event
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Design and participants
	﻿Sample size
	﻿Questionnaire
	﻿Scale translation
	﻿Face validity
	﻿Content validity
	﻿The scale’s construct validity
	﻿Scale reliability
	﻿Statistical analysis

	﻿Results


