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Abstract
To assess efficacy in patients with heart failure need to have a 
scientific tool based on psychometric features is evident. The 
researchers developed a scientific tool based on psychometric 
principles for assessing self-efficacy beliefs in patients with 
Myocardial Infarction (MI) as the only tool of its kind; however, 
Due to the large number of questions in the questionnaire, 
respondents may not desire to complete it accuracy. The present 
study was conducted to develop and validate a short form of 
this tool. This study was conducted on a sample of 311 patients 
diagnosed with MI by a cardiologist and selected through 
convenience sampling. The 80-20 rule was used for evaluating 
the 60 items of the short-form MI Self-Efficacy Measurement 
Tool (SF-SEMT) and for eliminating items without an adequate 
sensitivity and accuracy. The factor analysis revealed 5 factors 
that explained a total of 87.92% the variance; the kaiser-meyer-
olkin index was calculated as 0.915 with a probable significance 
level of 0.001. A total of 22 items and 5 factors were extracted 
for this short-form tool. The reliability of the tool was confirmed 
with Cronbach’s alpha coefficients of 0.96 to 0.97 for the factors 
and 0.97 for the entire tool. The short-form MI self-efficacy 
measurement tool has better psychometric features than the 
original long form, as the former was found to have a better factor 
structure compared to the latter.
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Introduction
Self-efficacy is a behavioral perception that 
increases the likelihood of adherence to a work 
schedule and to promoting health behaviors [1] 
and that has a crucial role in the acceptance, 
preservation and persistence of behaviors and 
is considered the most determining personal 
factor involved in producing behavioral change 
[2]. Self-efficacy beliefs determine the amount 
of time that an individual spends on different 

tasks, the degree of persistence that they have 
in confronting difficulties and the amount of 
flexibility that they show in the face of different 
situations. Self-efficacy beliefs also affect the 
individual’s pattern of thoughts and emotional 
reactions; individuals with low self-efficacy 
tend to believe that problems cannot be solved 
and their beliefs become the source of stress, 
depression and negative thoughts for them 
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when seeking to solve a problem [3]. A high self-
efficacy, on the other hand, helps to promote a 
feeling of capability in the individual in dealing 
with difficult tasks and actions [4]. Self-efficacy 
beliefs create as a result of dealing with different 
life challenges and taking step-by-step actions 
for overcoming them. Self-efficacy is therefore 
a prerequisite to changing any type of behavior, 
including health behaviors [5]. Improving self-
efficacy is vital to behavioral change [6].
Self-efficacy can be considered as an individual’s 
belief in his ability to organize and arrange 
situations that may come to his help in the future 
[7]. Fostering or improving the feelings of self-
efficacy can turn a threatening condition into a 
safe one.
Cardiovascular diseases have become more 
prevalent in the modern world and MI (MI) 
now constitutes one of the most common forms 
of cardiac ischemia [8] that not only entails a 
high rate of mortality, but it is also associated 
with a variety of physical, mental and social 
consequences. MI has been reported as the main 
cause of death both in Iran and throughout the 
world [9]. After the incidence of MI, patients 
tend to believe that they no longer possess 
the required abilities for confronting different 
situations and for projecting the appropriate 
emotional reactions.
The lack of adherence to health behaviors, such 
as smoking, prescription drugs misuse or abuse, 
unsupervised diets, poor stress management, 
poor oral hygiene and low physical activity, can 
be observed in all groups of a society from the 
educated to the uneducated and from the rich 
to the poor. in addition to poor and standard 
health behaviors form the society’s culture, it is 
essential to instruct the public on proper lifestyle 
choices that guide them toward health and thus 
help them avoid diseases [10].
Bandura believes that the feeling of self-efficacy 
is an important pre-requisite for behavioral 
change and that it brings the individual the 
presence of mind required for performing a 
specific activity [6]. He maintains that any tool 
that evaluates self-efficacy should have items 
that represent the individual’s beliefs about his 
capacity for performing these specific activities 

[11].
The 60-item questionnaire used in the present 
study possesses the discussed features, describes 
the individual’s beliefs about performing 
different activities after the incidence of MI 
and has a high reliability (Cronbach’s Alpha 
coefficients were calculated 96.45 to 98.95 
for the factors and 99.19 for the entire tool) 
and can therefore be used as a standard scale 
for evaluating self-efficacy in MI patients. 
This questionnaire has 5 sub-scales within 5 
separate factors, including 1) the individual’s 
dietary beliefs, 2) the individual’s physical 
activity beliefs, 3) the individual’s medical 
regimen beliefs, 4) the individual’s smoking 
and drug use beliefs, and 5) the individual’s 
beliefs about the limitations imposed by mental 
and psychological stress [12].
The respondents fill out the questionnaire 
by reading every item and determining his 
response based on a 5-point Likert scale 
ranging from 0 (not completely sure) to 4 
(completely sure) [12]. The researchers found 
that the items of this questionnaire is many 
to run on patients; therefore, they decided to 
proceed with designing a scientific tool based 
on psychometric principles for assessing self-
efficacy beliefs in patients with MI but with 
fewer items, so that patients need to spend less 
time for  responding to the questionnaire items 
and the researchers can also obtain the desired 
results over a shorter period of time.
Shorter tools are beneficial when respondents 
or patients have little time or patience to 
fill out the questionnair. The lack of tools 
meeting these requirements explains the 
dearth of information on self-efficacy beliefs 
in MI patients. The present study was therefore 
conducted to design the Short Form Self-
Efficacy Measurement Tool (SF-SEMT) for 
patients with MI.

Method
The present methodological study was 
conducted on a sample of patients diagnosed 
with MI by a cardiologist and admitted to 
the Coronary Care Unit (CCU) or post-
CCU of Amirkabir Teaching Hospital in 
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Arak, Iran. Patients were selected through 
convenience sampling and data were collected 
through questionnaires. The study inclusion 
criteria consisted of the willing to participate 
in the study, being literate, not suffering from 
skeletomuscular disorders, not suffering from 
an untreated heart failure or uncontrolled 
arrhythmia (improper beating of the heart), 
not experiencing extreme chronic chest pain, 
not having hearing or speech disorders and 
intellectual disabilities of any degree and 
residing in Arak or surrounding towns. The 
study sample size was considered 311 patients 
to allow for performing the factor analysis; at 
least 5 samples were therefore required per 
each item [13], as statisticians consider a good 
sample size for studies using factor analysis to 
be over 300 [14].
The tool used in the present study was a MI 
Self Efficacy Measurement Tool (MI-SEMT) 
[12] that contained 60 items, 19 items about 
the respondent’s dietary beliefs, 9 items about 
physical activity beliefs, 12 items about medical 
regimen beliefs, 13 items about smoking and 
drug use beliefs and 7 items about beliefs on the 
limitations imposed by mental and psychological 
stress. The first part of the tool assessed the 
patients’ demographic information, how and 
why they were admitted to the hospital and their 
general health status at the time of admission. 
The respondent must read each item and 
determine his response based on a 5-point 
Likert scale ranging from 0 (not completely 
sure) to 4 (completely sure). The Cronbach’s 
alpha coefficients obtained were 96.45 to 98.95 
for the factors and 99.19 for the entire tool [12]. 
The study was then carried out in the following 
stages. 
First Stage: The skewness and kurtosis of the 
60 items of the MI-SEMT was measured. If 
there were problems with the skewness and 
kurtosis that required conversion, they were 
converted (skewness and kurtosis values less 
than 2 were acceptable for all the items as well 
as for the entire tool).
Second Stage: A factor analysis was used to 
examine the construct validity of the tool and 
to extract items for the short form of the tool; 

only items that loaded on their own factor and 
not on any other factors were kept. Although 
this criterion seems too strict, it is highly 
beneficial in improving the factor validity and 
fitting the indices of the tool, especially since 
the present study seeks to reduce the number 
of items extracted from the MI-SEMT. 
However, given that reducing the number of 
items in a tool may have a negative effect on its 
Cronbach’s alpha coefficients, improving the 
factor validity of the tool was given priority in 
the present study. It should be noted that the 
reliability of the items was assessed at each 
step by measuring their Cronbach’s alpha 
coefficients.
Third Stage: The items of the MI-SEMT were 
first checked to see if they qualified for factor 
analysis and the frequency distribution of the 
responses to all the 60 items of the tool was 
then calculated to omit those lacking adequate 
sensitivity and accuracy for measuring 
individual differences [15]. The 20-80 rules 
was used in this study [16]; that is, items with 
responses that were either over 80% or below 
20% similar were omitted from the test. Items 
were then analyzed in SPSS and a principal 
component factor analysis with oblique and 
orthogonal Varimax rotation and a minimum 
factor loading of 0.46 was carried out [17]. 
The minimum factor loading of 0.46 was 
determined to help with the main objective 
of this study, that is, designing a short form 
of the MI-SEMT with the lowest number of 
items possible and with a maximum validity 
and reliability; the variables’ low coefficients 
of determination (R2<0.30) were analyzed 
[18].
The number of extractable factors was 
calculated using the Eigenvalues (i.e. the sum 
of the factor coefficients of the items in each 
factor) and the scree test, which determines 
the number of extractable factors in a set of 
data. 
An oblique rotation was used to determine 
the correlations between the factors, as it is 
highly unlikely in the real world for factors to 
have zero correlations with each other. 
The factor analysis of the data used the 

983



Zand et al

Oblimin rotation method with six iterations 
and the Varimax rotation with three iterations 
to decide the best combination of items and the 
factor structure.
To determine the validity of the SF-SEMT, it 
were calculated the correlation coefficients 
between the scores obtained by respondents in 
both the short and the long forms of the tool.
Data were ultimately analysed in SPSS-20 using 
descriptive statistics, the Pearson correlation 
coefficients and Cronbach’s alpha values for 
evaluating the validity of the tool, the Pearson 
correlation coefficients and the step regression 
to examine the convergent validity of the tool, 
the factor analysis to determine the construct 
validity of the tool, and the direct oblimin and 
varimax rotations to extract items with the 
maximum or minimum factor loading on the 
components in question.

Results
The present study examined 311 patients 
with MI and extracted five main dimensions 
for the concept of self-efficacy in patients 
with MI. A total of 60 items were extracted 
in these dimensions. According to the results, 
6 items were eliminated during the content 
validity assessment stage of the study and 

based on Waltz and Bausell's content validity 
index [10] and the written comments of the 
specialists and MI patients. The face validity 
of the remaining items was examined.
After evaluating the internal consistency of 
the items, a factor analysis was carried out on 
all the 60 items; 5 factors were extracted as 
described below. 
The first factor contained 9 items that 
explained the individual’s dietary beliefs, 
the second factor contained 13 items that 
explained the individual’s physical activity 
beliefs, the third factor included 11 items that 
determined the individual’s smoking and drug 
use beliefs, the fourth factor contained 10 
items that explained the individual’s mental 
and psychological stress beliefs and the fifth 
factor contained 12 items that explained the 
individual’s medical regimen beliefs. Five 
items were omitted at this stage due to the 
failure to reach the minimum factor loading 
of 0.40 and the final version of the short form 
of the MI self-efficacy measurement tool was 
developed with 22 items. Table 1 presents 
the factor loading of each item based on its 
factor rotation matrix and using the principal 
component factor analysis using the Varimax 
rotation.

Table 1 The weight of the factors extracted from the exploratory factor analysis using the 
Varimax rotation at the final stage

Question 
number

Extracted factor

1st Factor 2nd Factor 3rd Factor 4th Factor 5th Factor
 1 - - 0.849 - 0.796
 2 - - 0.792 - 0.792
 3 - - 0.762 - -
 4 - - 0.797 - 0.763
 5 0.804 0.902 0.766 - -
 6 0.805 0.864 - - -
 7 0.837 0.918 - 0.611 -
 8 0.800 0.901 - 0.556
 9 0.836 - - -
10 0.826 - 0.625
11 - - -
12 - - 0.565
13 - -
14 -
15 -
16 -
17  -
18 -
19 -

To examine the features of the new short 
form, the mean, standard deviation, skewness, 
kurtosis and Cronbach’s alpha coefficient for 
the entire scale and for its subscales were 

calculated. As shown in Table 2, all the 
subscales had an acceptable skewness and 
kurtosis below ׀2׀. The alpha coefficients 
obtained for the subscales of the short form 
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had been changed very little compared to the 
original long form of the scale. Nevertheless, 
given that the designed short form is a 
summarized version, comparing the alpha 
coefficients obtained for the subscales of this 

form with those obtained for the original 
long form should be carried out with caution, 
as Cronbach’s alpha coefficients decrease 
in some items with the decrease in the total 
number of items. 

Table 2 Mean, standard deviation, skewness and Cronbach’s alpha coefficient for the long-form MI-SEMT and its 
subscales 

Extracted factor
Mean Standard deviation Skewness Cronbach’s alpha

Short 
form

Long 
form

Short 
form

Long 
form

Short 
form

Long 
form

Short 
form

Long 
form

Diet 10.53 22.79 3.877 7.900 0.033 0.706 0.979 0.9899
Physical activity 7.49 35.19 3.099 13.509 0.947 0.747 0.972 0.9899
Medical regimen 7.12 21.42 2.877 8.376 1.160 0.937 0.963 0.9860
Mental and 
psychological 
stress

10.15 13.80 4.494 5.757 0.751 0.669 0.977 0.9780

Smoking and 
drug use 5.22 15.63 2.183 4.467 1.096 1.060 0.974 0.9645

The results of the exploratory factor analysis 
revealed five factors that explained 89.24% of 
the total variance and a KMO index of 0.915 
with a probable value of 0.001. Since the closer 

this index is to 1, the more it indicates the 
adequacy of sample size for performing factor 
analysis, the results obtained showed that the 
sample size calculated is adequate (Table 3).

Table 3 The results of the correlation analysis between the subscales in the short and long forms of the tool

Diet score Physical activity 
score

Medical regimen 
score

Mental and 
psychological 
stress score

Smoking and drug 
use score

Long Short Long Short Long Short Long Short Long Short

Diet 1 1 0.848 0.809 0.830 0.828 0.734 0.698 0.689 0.686

P 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Physical 
activity 1 1 819 0.793 0.765 0.736 0.622 0.582

P 0.00 0.00 0.00 0.00 0.00 0.00

Medical 
regimen 1 1 746 0.729 0.651 0.673

P 0.00 0.00 0.00 0.00

Mental and 
psychological 
stress

1 1 0.612 0.559

P 0.00 0.00

Smoking and 
drug use 1 1

P

An initial factor solution was used as a principal 
factor analysis for calculating the items’ 
share of the total variance. Theeigen values 
above 1 were considered suitable. The factor 
analysis was thus performed on the 60 items 
of the original questionnaire within 5 main 

components and the 22 items of the short form 
of the questionnaire within 4 components, 
which had eigenvalues above 1 (eigenvalues 
help to determine the most influential main 
factors). The two questionnaires were then 
compared with each other (Table 4).
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Table 4 Evaluating the individual factors’ share of the total variance of the items in both the short and long forms 
of the questionnaire

Extracted 
factor

Eigenvalue Share of the total variance 
(%) Cumulative share

Long form Short form Long form Short form Long form Short form

1st factor 41.3 15.3 25.59 30.30 68.96 69.80

2nd factor 4.28 2.01 18.40 24.93 76.11 78.95

3rd factor 2.31 1.23 17.67 20.87 79.97 84.57

4th factor 2.10 1.03 13.43 13.36 83.47 89.27

5th factor 1.65 10.27 86.24

To measure the reliability of internal 
consistency and Cronbach's alpha was 
used. Cronbach's alpha of Cronbach's 

alpha coefficient of 96.3 to 97.9 to agents 
and 8.97 for the tool was calculated 
(Table 5).

Table 5 The correlation, reliability and internal consistency of the five domains of the short form of the MI self-efficacy 
measurement tool 

Domain
Correlation between the domains

Physical 
activity

Smoking 
and drug 

use
Medical 
regimen Diet 

Mental and 
psychological 

stress
Cronbach’s 

alpha%
Number 
of items

Physical activity 1 0.809 0.828 0.698 0.686 97.9 6

Smoking and 
drug use 1 0.793 0.736 0.582 97.2 4

Medical regimen 1 0.729 0.673 96.3 5

Diet 1 0.559 97.7 4
Mental and 
psychological 
stress

1 97.4 3

Discussion
The present study was conducted to carry out a 
factor analysis of the long form of the MI self-
efficacy measurement tool (SEMT) and develop 
its short form (SF-SEMT). The factor analysis  can 
successfully identify and omit the weaker items 
of the SEMT, as the SF-SEMT (with 28 items) 
was highly accurate and reliable for determining 
self-efficacy in patients with MI. The correlation 
coefficients between the subscales of the SEMT 
and the SF-SEMT indicate the high validity of the 
short form of the tool. In other words, the extracted 
22 items appear to assess the main constructs of 
the long form and the secondary constructs (diet, 
physical activity, medical regimen, mental and 
psychological stress, smoking and drug use), 
properly. According to these findings, the short 
form has a high construct and content validity 
and its items are a perfect representation of the 60 
items of the long form of the questionnaire.
According to the Cronbach’s alpha coefficients, 
the short form has a high internal consistency 

and the 22 items are highly correlated. These 
findings were not unexpected, as the 22 items 
were extracted only based on their evaluation of 
a common factor and thus had a high validity 
and reliability.
In addition to having better psychometric 
features than the long form, the short form 
is preferred when the multiplicity of items 
in the long form deems its use difficult and 
time-consuming, especially for respondents 
who have little time or patience to fill out long 
questionnaires. 
This study showed that, just like its long 
form, the short form of the MI self-efficacy 
measurement tool has an acceptable reliability, 
convergence/divergence, factor validity and 
correlation. Therefore, Researchers suggestto 
use the SF-SEMT when time is shortor there 
is patience to fill out long questionnaires. This 
tool can also be used in a wide range of clinical 
and research settings due to being a leading 
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index in the evaluation of applicable constructs 
and concepts.  

Conclusion
As, filling out long questionnaires with multiple 
items may sometimes be too time-consuming 
for respondents and decrease the accuracy of 
their responses, shorter questionnaires can be 
beneficial to both researchers and respondents.. 
The SF-SEMT was also found to have better 
psychometric features and a better factor structure 
compared to the long-form MI-SEMT. Thus, the 
researchers recommended the use of this short-
form questionnaire for assessing self-efficacy in 
patients with MI. 
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