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Abstract

Aims and objectives: The objective of the present study is
to assess the reliability and validity of the Persian version of
the Adherence to a Healthy Lifestyle Questionnaire (AHLQ)
between Iranian patients with Cardiac Syndrome X (CSX).

Background: The burden of cardiac heart disease and related
conditions remains high, with rates of hospitalization disability
and cost on the rise. In addition, angina without coronary artery
disease (CAD) has substantial morbidity and is present in 20%
to 30% of patients undergoing angiography Adherence to a
combination of healthy lifestyle factors has been shown to be
related to a considerable reduction of cardiovascular risk.

Design: A Cross -sectional survey was used.

Methods: 100 Iranian patients, who referred to the Tehran
Heart Center hospital, were recruited by randomized sampling.
All the patients fulfilled the AHL questionnaire. Responses
were analysed via exploratory factor analysis using primary
elements analysis with varimax orthogonal rotation. The internal

Introduction

Cardiovascular disease (CVD) is a major cause of morbidity,
disability and mortality, and is still the leading contributor to
the overall burden of disease worldwide [1]. According to the
World Health Organization (WHO), the leading cause of non-
communicable disease is CVD. It is estimated that 17.7 million
people died from CVDs in 2015, which represents 31% of all
global deaths. Cardiac diseases are associated with high mortality,
frequent hospitalization, and economic strain on the healthcare
system. Moreover, angina without coronary artery disease (CAD)
has substantial morbidity and is present in 20% to 30% of patients
undergoing angiography [2].

Cardiac Syndrome X (CSX) is a condition that causes the
symptoms of angina, such as chest pain or tightness that increased
sensitivity to pain and myocardial ischemia, as a result of
microvascular dysfunction [3,4]. It has the highest prevalence
in pre or post-menopausal in women. CSX have high morbidity
and health care expenditure and is comparable to patients with
obstructive coronary artery disease (CAD) [5,6]. Whereas CSX is
not associated with an increased risk of death, but it often severely
impairs quality of life and represents a substantial cost burden to
the health care system.

Although CSX is not associated with an increased risk of death[2],it

conformity reliabilities of the overall scale and its subscales
were estimated via Cronbach's alpha coefficient. The reliability
of the AHLQ was assessed for internal consistency and test-
retest reliability.

Result: The AHLQ variables are classified into six domains.
Cronbach's alpha coefficient for each subscale was used to check
the reliability of each scope. The reliability of each subscale was
confirmed by Cronbach’s alpha. The level of significance was
evaluated at P < 0.05. The tool has shown satisfactory validity.

Conclusions: The Persian version of the AHL questionnaire
is suitable to be used for Iranian patients with CSX disease
or atherosclerosis. In addition, the AHLQ is a reliable and
valid tool and could be used for evaluation of adherence to a
healthy lifestyle in clinical research for Iranian patients with
cardiovascular diseases.

Keywords: Healthy lifestyle questionnaire; Cardiac Syndrome
X; Validation; Adherence

often severely impairs quality of life and adherence to a healthy
lifestyle. It is represented as a substantial cost burden to the health
care system. Moreover, some studies have shown that substantially
high incidence rates exist for almost all CVDs and CSX among
Iranian patients [7]. Many researchers have demonstrated that the
most common reason for cardiac heart diseases is an unhealthy
lifestyle and that maintenance of health levels depends on
adherence to a healthy lifestyle. They have pointed out that the
risk factors of CAD or CSX included an unhealthy diet, irregular
physical activity, and exercise, immobility, stress, and obesity [8].
Therefore, for evaluating the benefits of behaviour modification
for adherence to a healthy lifestyle and educational interventions in
persons with CSX risk factors an instrument is needed. Following
a heart-healthy lifestyle is a life-long effort and sometimes it may
seem difficult to keep at iteven when patients know it is worth the
effort [9].

Hence, it is important to assess and improve the lifestyle of these
patients through educational intervention in order to encourage
them to adherence to a healthy lifestyle and thus achieve their goal
of a longer, healthier life.

Background

Cardiac Syndrome X remains a major diagnostic and therapeutic
challenge causing significant deterioration in a patient’s
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functioning and quality of life.Coronary artery disease (CAD) is
the leading cause of mortality in women with differing patterns
of coronary atherosclerosis and extensive comorbidities [9]. As
many as 50% of women presenting with symptoms of angina
have minimal or no angiographic CAD [10]. Many study have
suggested the non-pharmacological treatments include cognitive
behavioural therapy and lifestyle modifications have an important
role for CSX patients [6]. Hence, adherence to a healthy lifestyle
among CSX patients is necessary [11].

Non-adherence to lifestyle modifications and medication is
an emerging problem worldwide. It is essential for medical
health professionals to attend these predictors and address them
individually [12]. Health status and predictive of various health
outcomes including cardiovascular events, hospitalizations, and
healthcare costs are essential nowadays [13]. Recent concepts
of value in health care and the educational interventions have
focused on improving patients’ health and experience with health
care while reducing costs of hospitalizations, which reinforced
the significance of evaluating the impact of disease and medical
treatment on patients’ functional status and adherence a healthy
lifestyle. However, the guidelines for the management of CSX
worldwide, recommend cardiac rehabilitation(CR) as an integral
component of patient care [14]. Despite, these recommendations
those decades of effort to improve participation, CR programs
continue to be underused [2]. Reasons for suboptimal adherence
to a healthy lifestyle have been attributed to numerous factors
that can be categorized into the patient, health care providers, and
health system barriers. Many of these are challenging to overcome,
such as patient factors e.g., age, gender, and poor health literacy.
Therefore, Patient-reported health status, which includes symptom
burden, functional status, and HRQL, is an important measure of
health [13]. Essentially, the presence of educational interventions
by the health providers, nurses, and clinicians is a necessity and
has potential in order to improve the continuum of health care
and adherence a healthy lifestyle.Hence, validated patient health
status survey, including disease-specific instruments for patients
with Cardiac Syndrome X, allow for the quantification of this
critical, patient- centered outcome[ 14]. Although pharmacological
treatment has shown considerable effectiveness in improving the
therapy of these diseases, it is costly and may have side effects. In
contrast, adherence to a healthy lifestyle has become a mainstream
approach to lower cardiovascular burden through primary
prevention. Hence, Cardiac educational programs are advocated
for all those patients who present with CSX [15].

Whereas measuring the adherence to a healthy lifestyle has
significant among CSX patients, therefore for this important,
was needed an instrument. Since the AHLQ questionnaire that
originally was in the English language, thus for our study has
translated the questionnaire to the Persian language according
to the WHO recommendations (2016). In the final stage, the
instrument has shown satisfactory validity for evaluate the
Adherence to a Healthy Lifestyle.

Aim
To assess the reliability and validity of the Persian version of the

Adherence to a Healthy Lifestyle Questionnaire (AHLQ) between
Iranian patients with Cardiac Syndrome X (CSX).

Research Method

A Cross sectional survey was conducted among one hundred (100)
CSX Iranian patients who were qualified for this study and were
referred to the heart clinic of Heart Center Hospital for treatment
with evidence of CSX risk factors have selected via randomized
sampling. These patients for the current study have recruited based
on the diagnosis of the Cardiologist Specialist through the clinical
examination, coronary angiography, and physical exercise test.
All questionnaires were completed and returned to researcher. The
psychometric attributes of the instrument, including its construct
validity and reliability, were determined via confirmatory factor
analysis.

Instrument

The AHL is a specific questionnaire for evaluation of adherence to
a healthy lifestyle developed by Sanofi Aventis [16]. It measures
adherence to a healthy lifestyle (such as diet, exercise, motivation,
barriers, results, satisfaction, and adherence to lifestyle changes).
The AHRQ has been used in a number of studies, particularly for
CSX. The AHLQ has been translated to and validated various
languages such as English, French, Spanish, and German [16].
The AHL questionnaire has also been translated into Farsi and has
been validated in Iranian patients with arteriosclerosis and CSX
disease.

The questionnaire has 41 items that cover five subscales including:
Motivation (5 items)

Barriers (9 items)

Results (7 items)

Satisfaction (8 items)

Adherence to Lifestyle Change (7 items)

The 5 domains are scored Likert-style, using a score from 1 to 5

Further questions are about patient characteristics (‘About
yourself").

Translation process

A pilot study was started by performing the translation process of
instrument guided by the World Health Organization (WHO, 2016)
recommendation since the first language of proposed participants
is Iranian Farsi [17]. The aim of this process was to produce a
Persian version of the AHLQ which would be equivalent to the
English version and acceptable by ten Iranian nursing experts
and one cardiologist.The translation has conducted by an expert
translator with more than ten years’ teaching experience in English
and Farsi.The second step was to form an expert panel to review
the translation. The input was sought from ten experts to validate
the questionnaire and all information via a validating tool. Among
the ten experts that were a cardiologist specialist with more than
five years’ experience in a teaching hospital as a Professor assistant
and Seven senior lecturers, as well as two nurses with more
than 18 years’ experience. The expert panel also advised on the
technical term appropriate to Iranian nursing. After the agreement
was reached among the experts a complete translated version
resulted. The instrument was then back-translated from Persian
to English. This was done by a health professional translator and
a professional translator (AHLQ). No significant discrepancies
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were found thus a satisfactory version was achieved.

The translated version was pre-tested and post-tested. They
suggested shortening the items and ensuring that the meaning
remained the same by using terms usually used within Iranian
nursing practice. Final changes were made based on this input and
a final version was produced.

The reliability of the AHLQ was evaluated by internal consistency
and test-retest reliability. Internal consistency was assessed by
Cronbach’s alpha and test-retest reliability by the intra-class
correlation coefficient (ICC) and Kappa (Table 1).

Since the second to sixth items were assessed via Likert scales,
an ICC test (Inter class correlation coefficient) for each domain
was used to check the reliability. The results of this analysis for
each domain are shown in Table 2.The table indicates that all
subdomains had acceptable reliability and that the ICC also has
acceptable values for all sub domains (Table 2).

Convergent validity

Convergent validity is assessing the degree to which a measure
is associated positively with alternative measures of the same
construct [18]. Convergent validity can be measured at the
construct level through the average variance extracted (AVE).
This measure is defined as the grand mean value of the squared
loadings of the items related to the construct. The Average
Variance Extracted (AVE) should be higher than 0.5. However,
following Fornell and Larcker1981, an AVE of 0.4 can be accepted
if the composite reliability is higher than 0.6. In this case, the
convergent validity of the construct is considered adequate. The
usual method for measuring internal consistency is Cronbach's
alpha, which provides an estimate of reliability based on the
inter-correlations of the observed indicator variables. However,
this measure is sensitive to the number of items in the scale and

Table 1: Test- Re-test reliability for the first part of AHLQ questionnaire.

Variables Kappa index p-value
Motivation 0.621 <0.001
Barriers 0.806 <0.001
Results 0.896 <0.001
Satisfaction 0.902 <0.001
Lifestyle Change 0.956 <0.001

Table 2: ICC for the second to sixth scopes.

leads to the underestimation of the internal consistency reliability.
Therefore, it is recommended to use a different measure of internal
consistency reliability, one referred to as composite reliability
(CR). Composite Reliability (CR) values of greater than 0.7 are
acceptable. Improvement of the reliability of a questionnaire is
possible by removing items that increase error. High loadings
on a construct show that the items of each construct have much
in common with related constructs. This characteristic is also
commonly called indicator reliability. It can be evaluated by outer
loadings and significance levels.

Because a significant outer loading could still be fairly weak, a
common rule of thumb is that the (standardized) outer loadings
should be 0.708 or higher. Indicators with very low outer loadings
(below 0.50) should be removed from the scale [18].

The Cronbach's alpha test for the internal reliability of a
questionnaire is a statistical test that results in a coefficient called
Cronbach's alpha. It is used to test the reliability of a Likert
spectrum questionnaire whose answers are multi-choice. Table 3,
shows the result of the Convergent Validity test of the translated
AHLQ (Table 3).

The AVE for each construct is more than each of the squared
correlations between the constructs. In addition, the HTMT values
were below 0.9. This indicates that there are no issues related to
discriminant validity. Therefore, discriminant validity is adequate
for all of the constructs.

Design
A cross sectional survey was used in this study.
Participants

The target population in this study were CSX patients who
referred to a cardiac clinic and visited by a cardiologist specialist
in this teaching hospital for a visit and follow-up care. Randomize
sampling was used to select the participants from the population.
100 Iranian patients were recruited by randomized sampling.

Data collection

The data was collected from 100 participants in a cardiac clinic of
a teaching Hospital. The patients who were considered qualified
and referred to the Heart Center Hospital for visit and treatment
with evidence of CSX disease as diagnosed by a cardiologist via
the coronary angiography and physical activity test.

Domain ICC . . .
Moftivation 076 Ethical considerations
Barriers 0.91 This study was approved by the University of Malaya medical
Results 0.99 cnetre in 2018. The approval number was 201839-6110. In
: Satisfaction 0.94 addition, the study protocol was accepted by the Ethics Committee
Lifestyle Change 0.96 of the Tehran University of Medical Science. In addition, informed
Table 3: The result of Convergent Validity of AHLQ.
Construct Item Outer Loading Cronbach's Alpha CR AVE
Initial Modified
Motivation b6.1 0.821 0.821 0.894 0.922 0.704
Barriers bll.1 0.676 0.676 0.885 0.907 0.523
Results b20.1 0.554 0.554 0.892 0.919 0.659
Satisfaction b27.1 0.758 0.762 0.834 0.882 0.601
Lifestyle Change b35.1 0.823 0.823 0.941 0.952 0.74

CR= Composite Reliability

AVE = Average Variance Extracted



288 Malekzadeh S

written consent was received from the participants. The goal of
the study was described to all participants, who gave informed
consent and were notified of their responsibilities and rights to
withdraw at any time during the course of the study.

Data analysis

Data analysis was done using SPSS, Version 23, and the level
of significance was estimated at P < 0.05. The calculation was
done using Microsoft Excel using a formula derived fromPolit
and Beck [19].In this study, content validity was assessed via a
Content Validity Index (CVI, while face validity and construct
validity were assessed by CFA using partial least squares equation
modelling (PLS-SEM) to evaluate the validity and reliability
of the instruments. Structural Equation Modelling (SEM)
is a second-generation multivariate data analysis technique.
Descriptive analysis was used to assess the demographic data. The
internal consistency of the AHLQ was calculated via Cronbach's
a coefficient. Composite reliability (CR) was analysed. After the
Exploratory Factor Analysis (EFA) Confirmatory Factor Analysis
(CFA) was conducted in order to test the structural model’s
suitability for the AHLQ. Convergent validity was estimated using
the average variance extracted (AVE) and CR. The relationship
among the constructs was tested using the relationship statistic.

Results

Demographics

The demographic profile of the participants is displayed in the
Table. Most participants were female (%56), while the remainder
were male (%44). All participants were aged between 18 and
75 years, with a standard deviation of 12.10 years (SD=12.10).
46%o0f the respondents had a degree from a university, %34 had a
diploma, and the remaining 24%were literate (Table 4).

Discriminant validity

Discriminant validity a method of ensuring that a construct is
actually different from other constructs by empirical standards
[18]. Discriminant validity can be tested by evaluating the squared
AVE for each construct against correlations (shared variance)
between the construct and all other constructs in the model. A

Table 4: Participant demographics (N=100).

Frequency Percent Valid Cumulative
Percent Percent
Valid female 56 56.0 56.0 56.0
male 44 44.0 44.0 100.0
Total 100 100.0  100.0
Frequency Percent Valid Percent Cumulative
Percent
married 6 6.0 6.0 6.0
widow 75 75.0 75.0 81.0
widow2 11 11.0 11.0 92.0
single 8 8.0 8.0 100.0
Total 100 100.0 100.0
Frequency Percent Valid Cumulative
Percent  Percent
Diploma 41 41.0 41.0 41.0
university 34 34.0 34.0 75.0
Literate 25 25.0 25.0 100.0
Total 100 100.0 100.0

construct will have adequate discriminant validity if the squared
AVE exceeds the correlation among the constructs. Discriminant
validity of reflective constructs was also evaluated using the
Heterotrait- Monotrait ratio of correlations. If the HTMT value is
more than .9 there is an issue of discriminant validity. AVE for each
construct is more than each of the squared correlation between
constructs and also HTMT values were below 0.9 and indicate
there is no any issue related to discriminant validity. Therefore,
discriminant validity is adequate for all of the constructs (Table 5).

Content validity ratio

To determine the numerical value of the content validity ratio
(CVR), Table 4 specifies that the CVR minimum value table is
called. The CVR calculation product is compared with the number
of specialists using the criteria specified in the Lawasheh table.
If the number in the table is larger, it indicates the existence of
the corresponding term with a meaningful level of acceptability
(P>1.0). This tool is highly important. In this case, the numerical
value of the CVRs, based on evaluations by panel members, is
higher than the numbers in the table above. Thus, the validity of
the content of the instrument is significant at the level of P <0.05.

Content validity index

The Content Validity Index (CVI) was calculated based on the
assessment of the panel experts (ten experts). The CVI is widely
used and reported among nursing researchers, who compute two
types of CVIs that involve the content validity of individual items
(I-CVI) and the overall scale (S-CVI). I-CVI is calculated from
the number of experts giving a rating of either 3 or 4 (relevant)
divided by the total number of experts. This calculation is usually
used by researchers as guidance to revise, delete or substitute
items. Researchers usually report S-CVI of two types; S-CVI/UA,
which refers to the ‘proportion of items on a scale that achieve
a relevance rating of 3 or 4 by all experts’, and the S-CVI/Ave,
which is the ‘average of the I-CVIs for all items on the scale.

According to Lynn’s criteria as cited in Grove, Polit and Beck
[20] recommend that have excellent content validity, instruments
should attain a minimum I-CVI of .78 for 6 to 10 experts and
a S-CVI/Ave of .90 or higher. The content validity index is
calculated based on the Waltz and Basel formula, which indicates
that items with a CVI score of more than 0.79 are appropriate.
items with a CVI score between 0.70 and 0.79 are questionable
and need to be modified and revised, and items with a CVI of less
than 0.70 are unacceptable and should be deleted. The calculation
was done using Microsoft Excel using a formula derived from
Polit and Beck [19].

The results of the Content Validity Ratio (CVI) index for all items

of AHLQ shown in Table 5 indicate that 3 items including “In

your opinion, do you think that you are ...”,” How satisfied are
Table 5. HTMT discriminant Validity of AHLQ components.

Lifestyle Barriers Motivation Results Satisfaction

Change
Lifestyle
Change
Barriers 0.457
Motivation 0.476 0.634
Results 0.667 0.457 0.482
Satisfaction 0.72 0.484 0.443 0.819
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you with the way you look?”” and “How much self-confidence do
you have?” did not meet the cut-off point of 0.6. Further, one item,
“Did not meet the cut-off point of 0.8 for the CVI. Therefore, these
3 items were dropped from the questionnaire in pilot study for
construct validity (Table 6).

Confirmatory factor analysisof AHLQ

Confirmatory factor analysis (CFA) was performed to assess
the validity of measurement of the AHLQ as related to the
theory underlying the measurement by testing the hypothesized
relationships [21]. The English version of the AHLQ has been

Table 6. Results of content validity review for Adherence to a Healthy Lifestyle questionnaire (AHLQ).

Item

1. When did you first become overweight?

2.In your opinion, do you think that you are

3. What methods have you tried to lose weight?

4. Overall, what were the results of your previous attempts to lose weight?
5. How often do you exercise?

Motivation (5 items)

1. Being able to look good in your clothes

2. Reducing the risk or severity of high blood pressure, high cholesterol,
diabetes, or heart disease

3. Having more energy

4. Living an active life

5. Feeling attractive

Barriers (9 items)

. Cravings for unhealthy foods

. Taste of unhealthy foods compared to healthy foods

. Difficulty of preparing healthy meals

Difficulty of changing my eating habits because of my family

. Difficulty of finding healthy meals when I go out to eat

. Stress associated with sticking to any diet and exercise program

. The need to eat when I am frustrated, stressed, anxious, or sad

8. Fitting diet and exercise in my schedule

9. Fitting diet and exercise in my life because of my other health conditions
Results (7 items)

1. I am able to put on clothes I haven’t worn for a long time

2. I feel healthier

3. My blood pressure is better

4.1 am able to perform as much physical activity as I want or need

5. I have more energy

6. I feel more attractive

7. 1 feel more confident

Satisfaction (8 items)

1. How satisfied are you with your weight when looking at the scale?

2. How satisfied are you with the way you look?

3. How satisfied are you with how much you eat?

4. How satisfied are you with the taste of what you eat?

5. How satisfied are you with your program (counselling from nurse,
dietician or physician)?

6. How satisfied are you with your level of physical activity (walking, exercise)?
7. How confident are you that you will achieve your goals?

8. How much self-confidence do you have?

Adherence to Lifestyle Change (7 items)

1. How easy was it for you to adhere to your diet and exercise program?
2. How confident did your diet and exercise program make you feel?

3. How much self-control did you have over your diet and exercise program?
4. How much did the positive feedback and support you received from
others help you in maintaining your diet and exercise program?

5. How much did your blood test results help you continue your diet and
exercise program?

6. How realistic are the diet and exercise goals that you set for yourself?
7. How confident are you that the diet and exercise changes you made in
your lifestyle will be permanent changes?

CVR CVI1 Overall Result
Relevance Simplicity Clarity Represent

0.8 0.9 0.9 0.9 0.9 0.90 Validated
0.2 0.7 0.8 0.6 0.7 0.70 Excluded
0.8 0.9 0.9 0.8 0.8 0.85 Validated
0.8 0.8 1 1 0.8 0.90 Validated
1 0.9 1 0.9 0.9 0.93 Validated
0.6 0.7 0.7 0.8 0.7 0.73 Validated
1 0.9 0.8 0.9 1 0.90 Validated
0.6 0.9 0.8 0.8 0.8 0.83 Validated
1 0.8 0.9 1 0.9 0.90 Validated
0.6 0.8 0.9 0.8 0.8 0.83 Validated
0.6 0.9 0.8 0.8 0.8 0.83 Validated
0.6 0.8 0.8 0.8 0.8 0.80 Validated
1 0.9 1 1 1 0.98 Validated
1 0.9 1 0.9 1 0.95 Validated
1 1 0.9 0.9 0.9 0.93 Validated
0.8 0.9 0.9 0.8 0.9 0.88 Validated
1 1 1 0.9 0.9 0.95 Validated
0.8 0.9 0.9 0.9 0.9 0.90 Validated
0.6 0.9 0.9 0.9 0.9 0.90 Validated
0.8 0.8 0.8 0.8 0.8 0.80 Validated
1 0.9 1 1 0.9 0.95 Validated
1 0.9 0.9 1 0.9 0.93 Validated
1 0.9 0.9 1 1 0.95 Validated
1 0.9 0.8 0.9 1 0.90 Validated
0.6 0.7 0.8 0.7 0.8 0.75 Validated
0.8 0.8 0.9 0.8 0.9 0.85 Validated
0.8 0.8 0.9 0.8 0.8 0.83 Validated
0.4 0.9 0.8 0.8 0.7 0.80 Excluded
0.6 0.7 0.9 0.8 0.7 0.78 Validated
0.8 0.8 0.9 0.9 0.7 0.83 Validated
1 0.9 1 0.9 0.9 0.93 Validated
1 0.9 0.9 1 0.9 0.93 Validated
1 0.9 0.9 1 0.9 0.93 Validated
0.4 0.7 0.8 0.8 0.7 0.75 Excluded
1 1 1 1 1 1.00 Validated
0.6 0.9 0.9 0.9 0.8 0.88 Validated

1 1 1 0.9 1 0.98 Validated
1 1 1 1 1 1.00 Validated

1 0.7 0.9 0.8 1 0.85 Validated

0.8 0.9 1 1 0.9 0.95 Validated
1 0.9 0.9 1 0.9 0.93 Validated
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evaluated on the basis of psychometric properties and found
satisfactory [22]. However, the Persian version of the instrument
had not been evaluated for its validity and reliability in Iran prior
to this study. Thus, a pilot study was conducted before distributing
the final version of the translated instruments to 100 Iranian CSX
patients who were referred to the heart clinic of the hospital. CFA
requires the use of special purpose software packages such as
Amos, Smart-PLS. Smart-PLS is a software program used to fit
structural equation models (SEM).

After reviewing the literature, it was found that for this class
of model, i.e. models with two to four factors; the investigator
should plan on collecting at least 100 cases, with 200 being
better (if possible). The measurement model (CFA) consists
of both reflective and formative measurement models. In this
case, reflective measurement was used to assess validity and
reliability in order to achieve consistency. Convergent validity
and discriminant validity are focus of the reflective measurement
model [18,23].

In the case of the Adherence to a Healthy Lifestyle (AHL)
questionnaire, structural equation modelling was used. Due to the
small sample size (<300), Smart-PLS software Ver 3.1 was used.
The measurement model (CFA) has to follow rules governing how
the latent variables are measured based on the observed variables,
and it explains the measurement of the items (observed variables).
To define the individual item reliabilities, the investigator
analysed the loading factors of the respective constructs.
According to China, standardized loadings should be more than

b27.1 b28.1 b30.1
0762 0821 0763

0.707. Moreover, to be consistent with the choice of multivariate
analysis used in this study, confirmatory factor analysis (CFA) for
all reflective constructs was done using Smart PLS software [18].

Regarding this study, Composite Reliability (CR) was found to
be between 0.901 and 0.940. In addition, in this study, AVE is
above 0.5. Thus, the results show that convergent validity (AVE)
and Composite Reliability (CR) exist for the constructs of this
study. Based on these results, it can be concluded that all items had
acceptable loading values. Therefore, all the items were retained
in the model (Figure 1).

The output of the cross-loading between variables (latent
variables) and items (indicators) is shown in Tables 4-7. According
to these results, it can be seen that all items loaded higher against
their respective intended latent variable compared to other latent
variables. Therefore, it is concluded that the measurement model
has been confirmedin relation to discriminant validity (Table 7).

Discussion

This study aimed to ascertain the reliability and validity of
a questionnaire designed to evaluate the Persian version of
the Adherence to a Healthy Lifestyle Questionnaire (AHLQ)
between Iranian patients with Cardiac Syndrome X (CSX).
The results indicated that the mentioned questionnaire had
acceptable reliability and validity; accordingly, it can be used
in studies related to Cardiac disease patients. Regarding this
study, Composite Reliability (CR) was found to be between the
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Figure 1: Measurement model of Adherence to a Healthy Lifestyle questionnaire.
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Table 7. Assessment of Constructs Cross-loadings and Factor Loadings
of AHLQ components.

Motivation Barriers Results Satisfaction Lifestyle
Change
b6.1 0.82 0.51 0.42 0.35 0.40
b7.1 0.76 0.52 0.41 0.36 0.37
b8.1 0.89 0.46 0.31 0.30 0.35
b9.1 0.88 0.49 0.35 0.31 0.40
b10.1 0.85 0.44 0.36 0.35 0.31
bl1.1 0.36 0.68 0.21 0.17 0.19
bl2.1 0.34 0.67 0.25 0.21 0.20
b13.1 0.44 0.71 0.36 0.38 0.28
bl4.1 0.41 0.79 0.29 0.29 0.23
b15.1 0.33 0.60 0.27 0.26 0.31
bl6.1 0.38 0.71 0.17 0.31 0.31
b17.1 0.37 0.72 0.23 0.24 0.28
b18.1 0.49 0.77 0.36 0.40 0.39
b19.1 0.58 0.83 0.48 0.48 0.53
b20.1 0.16 0.27 0.55 0.33 0.29
b21.1 0.34 0.39 0.89 0.61 0.55
b22.1 0.42 0.39 0.82 0.69 0.51
b23.1 0.38 0.34 0.87 0.68 0.55
b24.1 0.40 0.34 0.88 0.61 0.49
b26.1 0.38 0.32 0.81 0.56 0.56
b27.1 0.18 0.25 0.50 0.76 0.50
b28.1 0.44 0.39 0.65 0.82 0.57
b30.1 0.38 0.42 0.56 0.76 0.47
b31.1 0.16 0.27 0.41 0.71 0.37
b32.1 0.32 0.35 0.66 0.81 0.57
b35.1 0.30 0.28 0.47 0.54 0.82
b36.1 0.42 0.38 0.63 0.59 0.87
b37.1 0.31 0.38 0.55 0.52 0.87
b38.1 0.37 0.38 0.49 0.51 0.85
b39.1 0.46 0.42 0.50 0.57 0.84
b40.1 0.42 0.37 0.52 0.55 0.89
b4l1.1 0.37 0.42 0.56 0.62 0.88

lowest 0.901 and the highest 0.940. Associations between the
questions and total score indicated that each of the items was
highly correlated with the total score. Convergent validity can
be measured at the construct level through the Average Variance
Extracted (AVE). This measure is determined as the grand mean
value of the squared loadings of the items related to the construct.
The AVE for each construct is more than each of the squared
correlations between the constructs. In addition, the HTMT values
(Table 3) were below 0.9. This indicated that there are no issues
related to discriminant validity. Therefore, discriminant validity
is adequate for all of the constructs. Furthermore, the common
method for measuring the internal consistency is Cronbach's
alpha, which provides an estimate of the reliability based on the
inter-correlations of the observed indicator variables. Hence, the
result of Cronbach's alpha for each subscale were: Motivation=
0.894 & Barriers= 0.885 & Results= 0.892 & Satisfaction= 0.834
& Lifestyle Change= 0.941.

In the current study, the output of cross loading between variable
(latent variable) and items (indicators), According to these results,
it can be found that all items loaded higher against their respective
intended latent variable compared to other latent variables and
therefore concluded that the measurement model has confirmed
its discriminant validity. In addition, in this study, AVE is nearly

above 0.5. Thus, the results demonstrate that convergent validity
(AVE) and Composite Reliability (CR) exist for the constructs of
this study. Based on the results it can be concluded all items had
an acceptable value for loading.

In this study, to be consistent with the choice of multivariate
analysis used in this study, confirmatory factor analysis CFA for
all reflective constructs was done using Smart PLS software (40).
Confirmatory Factor Analysis was conducted to investigate the
internal consistency and construct validity of the questionnaire.
CFA was used to examine the internal consistency and construct
validity of the questionnaire. Psychometric experts believe that the
correlation between subscales of a test is an indication of internal
consistency and construct validity of a test(Test MA, Greenberg
JS, et al, 2005).1In this study, the obtained correlation coefficients
showed that the subscales were more or less interacting with each
other. Regarding shared values and factor loadings, the findings of
this study suggested that the questions’ factor loadings were high.
In addition, accepting of 0.4 as a threshold for factor loading [19].
It was specified that all questions had acceptable factor loading.
This indicated that based on factor analysis, every one item in the
questionnaire was equally important [19]. Similar to other related
studies, to determine the content validity of the questionnaires, a
panel of experts was used. In some studies, quantitative criteria
are used to validate a questionnaire; in the prospect of that, experts
are asked to quantitatively represent their ideas about each item,
and finally, a number is reported as a CVI [20]. The results of
the Content Validity Ratio (CVI) index for all items of AHLQ
indicated that 3 items have excluded (Table 3). According to the
10 specializes viewpoint on the cut-off point, these 3 items were
not valid. These 3 Items were the lowest score of I-CVI as six
experts estimated it. The experts suggested being adjusted the
questionnaires according to the Iranian culture and with attention
to the “administering the prescriptive to the patients. Therefore
these 3 items were dropped from the questionnaire in a pilot study
for construct validity. Among the limitations of this study was
that the diagnosis of CSX disease by a cardiologist still is a big
challenge and complicated and the samples are limited. On the
other hand, random sampling that has been frequently suggested
as a way to improve generalizability was one of the powers of this
study [24,25]. In sum, employing this instrument for CSX patients
is recommended in order to improve the quality of life and adhere
to a healthy lifestyle [26-32].

Conclusion

Based on the findings of this study, Composite Reliability (CR)
is between 0.901 and 0.940. In addition, in this study, AVE is
above 0.5. Thus, the results show that convergent validity (AVE)
and Composite Reliability (CR) exist for the constructs of this
study. Based on these results, it can be concluded that all items
had acceptable loading values. Hence, the Persian version of the
AHL questionnaire can be used for Iranian patients. In addition,
the AHLQ, as a reliable and valid tool, may be used for evaluation
of adherence to a healthy lifestyle in clinical research relating to
Iranian patients with cardiovascular diseases and CSX.

Limitations

The limitations of this study were as follows:
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Firstly, it is the First study regarding CSX and the evidence was
limited
Secondly, the data were collected through self-report methods;

thus, bias may have occurred.

Thirdly, the sample size was limited because diagnosis of
Cardiac Syndrome X by a cardiologist still is big challenge and
complicated.

Fourthly, there was some difficulty in the collaboration process
between the hospital staff and the researcher at times, because the
clinic was very crowded.

Relevance to clinical practice

The Iranian version of the AHLQ tool produces reliable and valid
measures that can be used to assess the lifestyle of patients with
CSX. The tool can assist in ensuring the effectiveness of planned
education for nursing care and training programs designed for the
community's healthy lifestyle. Finally, it may be used to evaluate
the benefits of behaviour modification for a healthy lifestyle and
educational interventions in persons with CSX risk factors.

Acknowledgements

The authors are grateful to all the lecturers that help us for
translation process. We are also thankful to Dr. Saeid Sadeghiyan,
Cardiologist and Head of the Research Council. Also, our
appreciated are expressed to Professor Dr, Mohammad Ali Nafisi,
Surgical Cardiologist from the George Washington University
in the USA, for approving the translation of the AHLQ and for
offering guidance throughout the process of research.

Conflicts of Interest

The authors of this article declare that they have no conflicts of
interest.

References

1. Abbott SL, PHNA-BC, Slate HE, Graven LJ (2020) Populations at
risk across the lifespan—population studies,cardiovascular disease
risk among rural residents living with diabetes and pre-diabetes: A
cluster randomized trial. Public Health Nurse 37 (1): 16-24.

2. Roffi M, Mukherjee D (2018) Treatment-risk paradox in acute
coronary syndromes. Eur Heart J 39 (42): 3807-9.

3. Herrmann J, Kaski JC, Lerman A (2012) Coronary microvascular
dysfunction in the clinical setting: from mystery to reality. Eur Heart
J33(22): 2771-82.

4. Schindler HT, Dilsizian V (2020) Coronary Microvascular
Dysfunction Clinical Considerations and Noninvasive Diagnosis.
JACC: Cardiovasc Imaging 13(1 Pt 1):140-55.

5. Vasheghani-Farahani A, Nouri N, Seifirad S, Sheikh Fathollahi M,
Hakki E, et al. (2013) Comparison of cardiovascular risk factors
and biochemical profile in patients with cardiac syndrome X and
obstructive coronary artery disease: A propensity score-matched
study. ARYA Atheroscler 9(5):269-73.

6. Agrawal S, Mehta PK, BaireyMerz CN (2016) Cardiac Syndrome X:
Update. Heart Fail Clin12 (1):141-56.

11.

12.

13.

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Masoudkabir F, Vasheghani-Farahani A, HakkiE (2018) Novel
Scoring System for Prediction of Cardiac Syndrome X in Women
with Typical Angina and a Positive Exercise Tolerance Test. Tex
Heart Inst J45(1): 5-10.

Crea F, Camici PG, BaireyMerz CN (2014) Coronary microvascular
dysfunction: an update. Eur Heart J. 35(17):1101-11.

Patel H, Aggarwal NT, Rao A, Elizabeth Bryant E, Sanghani RM,
et al. (2020) Microvascular Disease and Small-Vessel Disease: The
Nexus of Multiple Diseases of Women. J] Womens Health (Larchmt)
29(6): 770-9.

. Kuruvilla S, Kramer CM (2013) Coronary microvascular dysfunction

in women: An overview of diagnostic strategies. Expert Rev
Cardiovasc Ther 11:1515-25.

Lv J, Canging Yu, Yu Guo, ZhengBian, Ling Yang, et al. (2017)
Adherence to Healthy Lifestyle and Cardiovascular Diseases in the
Chinese Population. ] Am Coll Cardio 169 (9): 1116-25.

Fangfang F, Yuxi Li, Yan Zhang, Jianping Li (2019) Chest Pain
Center Accreditation Is Associated With Improved In-Hospital
Outcomes of Acute Myocardial Infarction Patients in China: Findings
From the CCC-ACS Project. ] Am Heart Assoc.

Rumsfeld JS, Alexander KP, Goff DC, Graham MM, Ho PM, et al.
(2013) Cardiovascular health: The importance of measuring patient-
reported health status: A scientific statement from the American
Heart Association. Circulation 127: 2233-49.

Ski F, Jonesb Ch, Astleycd M, LisNeubeckef C,Thompsona DR
(2019) Development, piloting and validation of the Recommending
Cardiac Rehabilitation (ReCaRe) instrument. Heart & Lung 48
(5):405-13.

. Anderson L, Oldridge N, Thompson DR (2016) Exercise-based

cardiac rehabilitation for coronary heart disease: cochrane systematic
review and meta-analysis. ] Am Coll Cardiol 67 (1): 1-12.

Aventis S,PROVIDE team (2006) To measure adherence to a healthy
lifestyle questionnaire (AHLQ).

Wee Y, Burns K, Bett N (2019) Medical management of chronic
stable angina. Aust Prescr 8(4):131-6.

Hair FJ, Ringle CM, Marko S (2014) PLS-SEM: Indeed a Silver
Bullet. ] Mark Theory Pract 19 (2): 139-52.

Polit DF, Beck CT (2006) The content validity index: Are you sure
you know what's being reported? Critique and recommendations. Res
Nurs Health 29:489-97.

Polit FD, Beck T, Ch Owen VS (2007) Focus on Research Methods Is
the CVI an Acceptable Indicator of Content Validity? Appraisal and
Recommendations. Research in Nursing & Health 30: 459-67.

Wood LG, Haber J (2014) Nursing Research: Methods and Critical
Appraisal for Evidence-Based Practice. J Nursing Regulation 5(1):
1-60.

Annemans L, De Smedt D, De Backer G, Kotseva K, Rydeén L, et
al. (2018)Cost-effectiveness of optimized adherence to prevention
guidelines in European patients with coronary heart disease: Results
from the Euroaspire IV survey. Int J Cardiol 272:20-5.

Afthanorhan (2013) Hierarchical Component Using Reflective-
Formative Measurement Model In Partial Least Square Structural
Equation Modeling (Pls-Sem). Int J Mathematics Statistics Invention
(1IIMSI) 2(2): 55-71.

Mohammadizeidi I, Pakpour H, Zeidi BM (2012) Reliability and
validity of persian version of the health-promoting lifestyle profile. J
Mazandaran Univ Med Sci 21:102-13.


file:///F:/OMICS/Journals/IMEDPUB/IMED/IMED/DEHC/Volume-18.4/DEHC-Vol-18.4_AI/javascript:;
file:///F:/OMICS/Journals/IMEDPUB/IMED/IMED/DEHC/Volume-18.4/DEHC-Vol-18.4_AI/javascript:;
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=22915165
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vasheghani-Farahani A%5BAuthor%5D&cauthor=true&cauthor_uid=24302934
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nouri N%5BAuthor%5D&cauthor=true&cauthor_uid=24302934
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hakki E%5BAuthor%5D&cauthor=true&cauthor_uid=24302934
https://www.ncbi.nlm.nih.gov/pmc/journals/1701/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=26567981
https://www.ncbi.nlm.nih.gov/pubmed/?term=Masoudkabir F%5BAuthor%5D&cauthor=true&cauthor_uid=29556144
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vasheghani-Farahani A%5BAuthor%5D&cauthor=true&cauthor_uid=29556144
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hakki E%5BAuthor%5D&cauthor=true&cauthor_uid=29556144
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5832089/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5832089/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=24366916
https://www.ahajournals.org/doi/full/10.1161/JAHA.119.013384
https://www.ahajournals.org/doi/full/10.1161/JAHA.119.013384
https://www.ahajournals.org/doi/full/10.1161/JAHA.119.013384
https://www.ahajournals.org/doi/full/10.1161/JAHA.119.013384
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4653970/
https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=1741851
https://www.researchgate.net/profile/Geri_Lobiondo_Wood?_sg%5B0%5D=V9CWARKH14LO9YZ0sOb1lVL9RQ5SWOBtAVYdDafpQDxt9wgWCb-w7otIl2ZuHxG1HOUqwmY.PKqVpWrOcGpm5WTBkJBDqcHEP_jr400yEcssrtqaDzc2yPG1hkFK7t_5gJnNrI_-Reme8ldJFxJ89FPD-4H3EQ&_sg%5B1%5D=f4jWJRL7BN6_nWu48QcpftcVMNvwc5JthfjEQxlG1-y7zVzSnDRMgBee3HVCmy8QFPBeWm0.l_uMupbPA8GTiWX8sntZTTkbidde0ESt90s4zwLAG7DlfVBfRnviMWYiD2urEVPF-Ll7PrgA91mbl0zAlX1nmw
https://pubmed.ncbi.nlm.nih.gov/30172478/
https://pubmed.ncbi.nlm.nih.gov/30172478/
https://pubmed.ncbi.nlm.nih.gov/30172478/

293

Malekzadeh S

25.

26.

27.

28.

29.

30.

Test MA, Greenberg JS, Long JD, Brekke JS, Burke SS (2005)
Construct validity of a measure of subjective satisfaction with life of
adults with serious mental illness. Psychiatr Serv 56:292-300.

Khera AV, Emdin CA, Isabel D, Natarajan P, Alexander GB, et al.
(2016) Genetic Risk, Adherence to a Healthy Lifestyle, and Coronary
Disease 2016.

Britten MB, Zeiher AM, Schichinger V (2004) Microvascular
dysfunction in angiographically normal or mildly diseased coronary
arteries predicts adverse cardiovascular long-term outcome. Coron
Artery Dis 15:259-64.

Bairey Merz CN, Pepine CJ (2012) Syndrome X and microvascular
coronary dysfunction. Circulation13:1477-80.

Banks K, Lo M, Khera A (2010) Angina in Women without
Obstructive Coronary Artery Disease. Curr Cardiol Rev 6(1):71-81.

Duvernoy CS (2012) Evolving strategies for the treatment of

31.

32.

microvascular angina in women. Expert Rev Cardiovasc Ther
10(11):1413-9.

Fukushima K, Javadi MS, Higuchi T (2011) Prediction of short-
term cardiovascular events using quantification of global myocardial
flow reserve in patients referred for clinical 82Rb PET perfusion
imaging. J Nucl Med 52:726-32.

Hung MJ, Hu P, Hung MY (2014) Coronary artery spasm: review and
update. Int J Med Sci 11(11):1161-71.

Address of Correspondence: Soraya Malekzadeh, Lecturer,
Medical Science Department, University of Malaya, Malaysia,
Tel: +0168145108; Email: soraya.maleky68@gmail.com

Submitted: September 04, 2020; Accepted: April 15, 2021;
Published: April 22, 2021


https://www.ncbi.nlm.nih.gov/pubmed/?term=Khera AV%5BAuthor%5D&cauthor=true&cauthor_uid=27959714
https://www.ncbi.nlm.nih.gov/pubmed/?term=Emdin CA%5BAuthor%5D&cauthor=true&cauthor_uid=27959714
https://www.ncbi.nlm.nih.gov/pubmed/?term=Drake I%5BAuthor%5D&cauthor=true&cauthor_uid=27959714
https://www.ncbi.nlm.nih.gov/pubmed/?term=Natarajan P%5BAuthor%5D&cauthor=true&cauthor_uid=27959714
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bick AG%5BAuthor%5D&cauthor=true&cauthor_uid=27959714
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=21947935
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=21286281
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=23244362
http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/25249785/

