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Objectives: This methodological study was carried out to test the validity and reliability of the
Cardiac Health Behavior Scale (CHBS-21) for its use in Turkey among coronary artery patients.
Methodology: The population included individuals visiting the cardiology polyclinic of a
university hospital and being followed up with the diagnosis of coronary artery disease, while
the sample consisted of 229 volunteering patients who satisfied the inclusion criteria. The data
were gathered by using a Patient Information Form that includes the descriptive characteristics
of the participants and the Turkish form of the Cardiac Health Behavior Scale. SPSS (24.0) and
AMOS were used in data analysis which included exploratory and confirmatory factor analyses.
Results: The Cronbach’s alpha value of the scale was 0.92. The values for the dimensions of
the scale were as 0.77 for health responsibility, 0.60 for physical activity, 0.76 for dietary
habits, 0.71 for stress management and 0.85 for quitting smoking. The goodness of fit index
values in the Confirmatory Factor Analysis were found as: X2=287.236, df= 176 (p<0.01),
X2/df=1.63, RMSEA=0.053, GFI=0.90, CFI=0.94 and IFI=0.94. The model was found to show
acceptable fit.

Conclusion: The Cardiac Health Behavior Scale is a valid and reliable instrument that may be
used in the assessment of medical statuses and risk factors of individuals with coronary artery
disease. The effective implementation of the patient education will be improved by this
measurement instrument.
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INTRODUCTION

Cardiovascular diseases (CVD) have a significant
role in the death in Turkey and worldwide.'”
According to the data of the Turkish Statistical
Institute (TURKSTAT), 39.8% of the total deaths in
2016 were a result of CVD.5 Considering the
severity of CVDs and their burden created on the
country’s economy, it is important for healthcare
professionals to manage risks regarding the care for
and prevention of the disease.®1!

Most cardiovascular diseases may be preventable,
or their progression may be stopped by reducing
changeable risk factors such as unhealthy diet, lack
of physical activity, stress, body weight, smoking
and alcohol consumption.®91213 WHOQO states that
more than three-thirds of all CVD-related deaths
may be prevented by healthy lifestyle behaviors,
and quality of life may be increased.1415 Lifestyle
changes reduce the recurrence of cardiovascular
diseases and disease-related mortality rates.® To
reduce risk factors, individuals need to adopt
healthy lifestyle behaviors.®

A healthy lifestyle has been defined as the
individual managing all their behaviors that could
affect their health and applying behaviors that are
suitable for their health status in daily life. The

World Health Organization reported that 60% of the
quality of health of individuals originates from their
behaviors and lifestyles.> To improve the health
status and prevent the development or progression
of the disease, individuals with CVD or risk of CVD
need to sustain daily health behaviors such as
quitting smoking, healthy nutrition, and regular
exercise.®? For this, they need to have sufficient
knowledge on risk factors.®

Providing individuals with healthy lifestyle
behaviors and reducing their disease risk are among
the main functions of healthcare professionals.?
Nurses take on roles in determining risky behavior,
planning suitable interventions towards behavioral
change and implementing these interventions.® For
this, there needs to exist a valid and reliable scale to
assess the statuses of individuals with CVD or risk
of CVD.® Tools that are used to measure the health
behaviors of individuals with CVD or risk of CVD
should reflect the significant behaviors related to
these risks in their daily lives.® The 5-dimensional
Cardiac  Health  Behavior  Scale (health
responsibility, physical activity, dietary habits,
stress management and quitting smoking) is a valid
measurement tool.® A valid and reliable
measurement instrument towards measuring the
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health behaviors of individuals with CVD could not
be encountered in Turkey. Investigating healthy
lifestyle behaviors in patients with diagnoses of
CVD will contribute to shaping patient education
programs, developing existing practices, improving
cardiovascular health and reducing mortality rates
and national health expenditures.>® The purpose of
this study is to create the Turkish version of CHBS-
21 and examine its psychometric properties.

METHODOLOGY

The population of this descriptive cross sectional
study consisted of patients monitored with the
diagnosis of coronary artery disease and visited the
cardiology polyclinic of a university hospital in
Malatya in Turkey between December 2019 and
January 2020. In methodological studies, the
sample size is expected to be 5-10 times the number
of items in the scale.® In the study, for the 21-item
scale, asample size of 10 times was determined, and
it was planned to include at least 210 patients. The
sample of the study included 229 randomly selected
patients who volunteered to participate in the study,
were being monitored with the diagnosis of
coronary artery disease for at least 6 months, at or
over the age of 18 years, could establish healthy
communication, did not have any hearing and/or
speech problem and were literate and provided
informed consent.

Descriptive information form was prepared by the
researchers in line with the literature and consisted
of 10 questions on the sociodemographic and
descriptive characteristics of the patients. The form
questioned the sociodemographic (age, sex,
education level, marital status, occupation and
income level) and disease-related characteristics
(BMI, presence of comorbidities, presence of heart
disease in family and stress status) of the patients.
Cardiac health behavior scale (CHBS) was
developed for the first time in 2000 by Song and Lee
to assess the cardiac-related health behaviors of
individuals with coronary artery disease.'” The 25-
item scale which was formed out of a 30-item pool
was assessed under the titles of health
responsibility, physical activity, dietary habits
(nutritional  habits and preferences), stress
management and quitting smoking (content validity
index > 0.80).® CHBS has been used in various
studies to measure the health behaviors of adults
with CVD or risk of CVD. It is a 4-point Likert-type
scale (1 = never, 2 = sometimes, 3 = usually and 4
= routinely). In the quitting smoking part of the 25-
item scale, 4 points are added for non-smokers in
the calculation of the total score. The scale consists
of 5 items for health responsibility, 4 items for
physical activity, 8 items for dietary habits, 5 items

for stress management and 3 items for quitting
smoking. In the study conducted by Song et al., 4
items (items 12, 17, 18 and 20) were not included in
CHBS 21. The reliability coefficients of the scale
were found as 0.83 for the total scale (21 items),
0.76 for health responsibility (6 items), 0.76 for
physical activity (4 items), 0.70 for dietary habits (5
items: 0.68 for eating habits and 0.76 for food
preference), 0.58 for stress management (3 items)
and 0.70 for quitting smoking (3 items).®

At the stage of adapting CHBS into Turkish, the
scale was translated from its original language of
English into Turkish by four independent experts
who were fluent in English and Turkish. After the
experts completed the translations, the researchers
examined the translations, selected the most
suitable ones from the translated statements and
gave the scale its final form. After this, the version
of the scale that was translated into Turkish was sent
to another expert who had not seen the original scale
and was native-level fluent in English and Turkish,
and the expert was asked to translate the scale from
Turkish back to English. Afterwards, the author
compared the back-translation of the scale and its
original form, made the necessary adjustments and
consulted another expert who was native-level
fluent in English regarding the back-translated scale
and asked the expert to compare the Turkish version
and the original form in terms of meaning and
similarity. The scale took its final form upon the
recommendations received from the expert.
Content and Construct Validity

After language adaptation, for the latest form of the
scale, the opinions of 10 experts working as faculty
members in the fields of Internal Medicine Nursing
and Cardiology were received. The experts were
asked to assess the draft scale with scores of 1-4 in
terms of suitability of language/expressions and
content. The Davis technique was used for the
content validity of the scale.!®?? In the Davis
technique, experts report their views on items with
a 4-point scoring system as “(1) suitable”, “(2)
highly suitable, requires moderate revision”, “(3)
slightly suitable, requires heavy revision” and “(4)
unsuitable”. While assessing each item, by dividing
the number of the experts marking “1”” or “2” by the
number of all experts, the content validity index
(CVI) for each item is obtained, and CVI values of
higher than 0.8 indicate that the items are suitable
in terms of content validity.?* No item was removed
from the scale. CVI, which was recommended to be
0.80 or higher by Davis, was found to be in the
range of 0.85-1.00 for the items. As a result of the
calculation made according to these values, the
content validity index of the draft scale was
determined as 0.97.
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For the content validity of the scale, the opinions of
10 experts on the suitability of the items were
collected, Kendall W was found as 0.292 with
p<0.05 in the assessment of the agreement among
the opinions, and it was determined that the scale
was applicable to the Turkish culture.

A cognitive assessment of this latest version of the
scale was conducted on 15 individuals representing
the target audience, and as a result of this, no
negative feedback was received regarding the
comprehensibility of the items. The data of the
patients who were included in the preliminary
application were not included in the analyses.

After linguistic validity and content validity were
analyzed, the next step was the data collection stage.
The data collection stage was carried out between 1
December 2019 and 30 January 2020 at the
cardiology unit of a university hospital in Malatya
in Turkey. The Descriptive Information Form and
the Cardiac Health Behavior Scale were applied on
229 patients satisfying the inclusion criteria. As the
scale is a self-reported scale, it was given to the
patients, and the patients were asked to fill it. It took
approximately 15 minutes to apply the data
collection forms. To assess test-retest reliability,
after 15 days following the first application, the
scale was applied again on 30 individuals from the
sample.

The statistical analysis of the data was carried out
with the SPSS (version WIN 24.0) software. In
examination on the sociodemographic data,
descriptive statistics as percentages, frequencies,
medians, minimum-maximum values, means and
standard deviations were utilized. To determine the
content validity of the scale, analyses were carried
out on the content validity ratio (CVR) and content
validity index values.'®?® For the purpose of
assessing the agreement among expert opinions on
the suitability of the items for the content validity
of the scale, the Kendall W (Kendall Coefficient of
Concordance) agreement test was applied on the
expert opinions. The Kendall coefficient of
concordance can vary between 0 and 1.%2% For the
construct validity of the scale, the EFA (exploratory
factor analysis) and CFA (confirmatory factor
analysis) techniques were used. The principal
component analysis method was used in the EFA.
Varimax rotation was applied, and the factor
formation status of the scale was examined. To test
the adequacy of the sample size, the Kaiser-Meyer-
Olkin (KMO) test statistic was calculated.
Additionally, to determine the suitability of the
scale items for analysis, Bartlett’s test of sphericity
was conducted. The KMO value needs to be higher
than 0.5, while the Bartlett’s test of sphericity result
needs to be p<0.05.1%-%

The Cronbach’s alpha internal consistency
coefficient was calculated for the total scale and its
dimensions to determine the reliability of the scale.
In the Cronbach’s alpha values, those above 0.7
were accepted as adequate. Additionally, when
items were removed, the Cronbach’s alpha values
were also calculated and assessed. Item-total
correlation values, which are generally desired to be
higher than 0.3-0.4, were also calculated. Whether
or not the scale had the property of additivity was
tested (Tukey Non-additivity test).

The factor structure of the scale and its factor loads
were examined by confirmatory factor analysis.
Confirmatory factor analysis was conducted to
assess the item-dimension structure of the scale.
Among the summary fit index values, chi-
squared/degrees of freedom (y2/df), Root Mean
Square Error of Approximation (RMSEA),
Comparative Fit Index (CFl), Standardized Root
Mean Residual (SRMR) and Incremental Fit Index
(IFI) values were given. For these values, several fit
and cutoff points have been reported in the
literature. Among the summary fit index values of
the model, it is desired that the ¥2/df value is smaller
than 3, the RMSEA and SRMR values are smaller
than 0.08, the CFI and IFI values are greater than
0.90, and the GFI value is greater than 0.95 for an
acceptable fit.1%-24

The path diagram of the scale was created using the
AMOS (version 20.0) program. Pearson’s
correlation test was utilized to determine the
relationship between repeated measurements.?? In
determining the consistency of the scale in time, the
correlation that is obtained needs to be positive,
high and greater than at least 0.70.2°

For testing the Turkish validity and reliability of the
scale, permission was received from Rhayun Song
via electronic mail. For conducting the study,
approval was received from the Non-Interventional
Studies Ethics Board of a university (2018/ 2704),
and permission was obtained from the chief
physician’s office of the hospital where the study
was conducted. The principle of volunteerism was
taken as a basis in participation. The individuals
who agreed to participate in the study were
informed about the study with a voluntary consent
form in line with the Declaration of Helsinki, and
their written consent was obtained.

RESULTS

The mean age of the participants was 52.92+12.48,
while their mean BMI was 27.06+3.52. Among the
participants, 43.2% were male, 81.7% were
married, 47.6% were high school graduates, the
income of 47.6% was equal to their expense, 23.3%
were civil servants, 41.5% stated that they were
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stressed, 59.2% had HT as a comorbidity, and
46.3% had heart disease in the family (Table 1).
Table 1: Distribution of the sociodemographic
characteristics of the patients

Characteristics N %
Sex

Female 99 43.2
Male 130 43.2
Marital status

Married 187 81.7
Single 42 18.3
Education status

Primary-secondary school 36 15.7
High school 109 47.6
Higher education 84 36.7
Income level

Income less than expense 36 15.7
Income and expense equal 159 47.6
Income more than expense 34 36.7
Occupation

Homemaker 78 34.1
Laborer 24 10.5
Civil servant 74 32.3
Retired 53 23.1
Stress status

Yes 95 415
No 134 58.5
Comorbidity*

DM 40 29.6
HT 80 59.2
Respiratory 15 10.2
Heart disease patient in family

Yes 106 46.3
No 123 53.7
Age (years) 52.92+12.48 (18-78)
BMI (kg/m?) 27.06+3.52

*Assessment was made over 135 patient responses

The experts’ opinions were assessed using the Davis
technique, and the CVI value for all items was found
as 0.97. For the Kendall W test, among the
responses of the experts to the scale questions, there
was no significant difference between the medians
(Kendall W = 0.292, P <0.05). This result showed
that the expert opinions had a consensus on the
applicability of the scale items to a statistically
significant extent. It was determined that the
statements in the form were suitable for the Turkish
culture, and they represented the field to be
measured.

The distribution characteristics and reliability
analysis of the scale and the mean scores and
standard deviations of the five dimensions of CHBS
21 are shown in Table 2. The Cronbach’s alpha
values of the 5-factor scale were as 0.77 for “health
responsibility”, 0.70 for “physical activity”, 0.76
for “dietary habits”, 0.71 for “stress management”
and 0.85 for “quitting smoking”. The Cronbach’s
alpha value of the total scale was 0.92 (Table 2). As
aresult of the “Tukey Non-Additivity” test that was
conducted (p<0.001), it was found that the scale had

additivity and was suitable for obtaining a total
score. The mean total score of the scale was found
as 56.22+10.12 (37-84). The mean scores for the
dimensions were as ‘“health responsibility”:
16.84+3.19 (9-24), “physical activity”: 10.89+2.35
(5-16), “dietary habits”: 13.20+2.71 (7-20), “stress
management”: 7.90+1.82 (3-12) and “quitting
smoking”: 7.37+2.09 (3-12). In the analysis, the
item-total correlation values varied between 0.47
and 0.70, and the scale had high internal
consistency.

To measure time-invariance by the test-retest
method, the scale was applied again on 30 of the
patients after 15 days. The correlation coefficients
obtained accordingly were 0.89-0.97 (p<0.001).
KMO and Bartlett’s tests were conducted to see
whether or not the data of the scale were suitable for
factor analysis, and the results showed that the data
were homogenous, and factor analysis could be
conducted on the variables (KM0=0.920, Bartlett's
test of sphericity=P <0.001).
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Figure 1: CFA Path Diagram of CHBS-21

The CFA path diagram of CHBS-21 is shown in
Figure 1. Whether or not the exploratory factor
analysis results and the five factors in the original
scale were compatible was analyzed with the
Varimax rotation method and eigenvalues, the items
were limited based on the five factors for this
purpose, and the grouping in the original scale was
obtained. Factor 1 constituted the health
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responsibility dimension and contained 6 items (1,
2, 3, 4, 5, 6). This factor explained the variance in
the scale by 60%. Factor 2 constituted the physical
activity dimension and contained 4 items (7, 8, 9,
10). This factor explained the variance in the scale
by 61%. Factor 3 constituted the dietary habits
dimension and contained 5 items (11, 12, 13, 14,
15). This factor explained the variance in the scale
by 65%. Factor 4 constituted the stress management
dimension and contained 3 items (16, 17, 18). This
factor explained the variance in the scale by 60%.
Factor 5 constituted the quitting smoking dimension
and contained 3 items (19, 20, 21). This factor
explained the variance in the scale by the highest
amount of 70%. The five-factor construct explained
61.8% of the variance. We observed that the factor
loads of CHBS-21 were distributed between 0.47
and 0.76. It was determined that the factor structure
was valid (Table 2).

To assess whether or not the 21-item construct
belonging to five dimensions of the scale was
confirmed, a Confirmatory Factor Analysis (CFA)
was applied. The CHBS CFA goodness of fit index
values were found as X2=344.236, df= 179
(p<0.01), X2/df=1.92, RMSEA=0.064, GFI=0.88,
CFI1=0.91 and IFI=0.91. In the assessment, a good
fit could not be achieved in terms of the GFI value.
At this stage of the analysis, modification
recommendations were examined, and it was
determined that the error covariances between the
items 1-2, 8-9 and 12 and 14 were high. By relating
the error covariances of the items in question, a
second CFA model was applied. After the change
that was made, the CFA goodness of fit indices were
found as X2=287.236, df= 176 (p<0.01),
X2/df=1.63, RMSEA=0.053, GFI=0.90, CFI=0.94
and IFI=0.94. The model was found to show an
acceptable fit.

Table 2: Item-Total Score Correlation Coefficients, Factor Loadings, Alpha Coefficients and Explained

Variance
Health Physica | Eating Stress Smokin
. respons | | behavio | manage Corrected Item- Cronbach's Alpha if
Scale items ibil?ty activity | r ment ’ gessatio Mean (SD) total Correlations Item Deletepd
n
1 0.74 2.9(0.7) 0.53 0.91
2 0.74 2.8(0.7) 0.52 0.91
3 0.62 2.8(0.7) 0.47 0.91
4 0.50 2.7(0.7) 0.48 0.91
5 0.47 2.7(0.7) 0.57 0.91
6 0.58 2.6(0.8) 0.49 0.91
7 0.57 2.7(0.8) 0.51 0.91
8 0.59 2.7(0.8) 0.56 0.91
9 0.58 2.7(0.8) 0.57 0.91
10 0.71 2.6(0.8) 0.51 0.91
1 0.67 2.6(0.7) 0.62 0.91
12 0.51 2.7(0.7) 0.61 0.91
13 0.71 2.6(0.7) 0.53 0.91
14 0.75 2.5(0.7) 0.55 0.91
15 0.64 2.5(0.7) 057 0.91
16 0.63 2.7(0.7) 0.52 0.91
17 0.65 2.6(0.7) 0.58 0.91
18 0.60 2.5(0.7) 0.66 0.91
19 0.69 2.5(0.7) 0.69 091
20 0.76 2.4(0.7) 0.66 0.91
21 0.76 2.4(0.7) 0.70 0.91
% Variance 0.60 0.61 0.65 0.60 0.70 Total =61.8
Explained
Cronbach 0.77 070 0.76 071 085 Total =0 .92
alpha
behavior Scale satisfied content validity. The opinions of
DISCUSSION 10 experts were collected on the suitability of the items

The Content Validity Ratio and Content Validity Index
values of the Cardiac Health Behavior Scale were
examined. As the number of the experts in our study was
10, it was found that the items with a CVR value of 0.85
provided content validity. The CVI value was found as
0.97. These values demonstrated that the Cardiac Health

for the content validity of the scale, the analysis results
revealed that Kendall W = 0.292, p<0.05, and it was
determined that the scale was applicable to the Turkish
culture.

To determine whether or not the scale data were suitable
for factor analysis, KMO and Bartlett’s tests were
conducted, and the obtained results showed that the data
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were homogenous, and factor analysis could be
conducted on the variables. The Bartlett's test of
sphericity result was 2 = 2068.458 (df =210, p <0.001),
and the Kaiser-Meyer-Olkin index was 0.92. In the
original scale, the data were normally distributed, and
EFA was applied. The Bartletts test of sphericity result
was reported as y2 = 1246.20 (df = 300, p <0.001), and
the Kaiser-Meyer-Olkin index was determined as 0.73.8

In our study, first of all, an Exploratory Factor Analysis
(EFA) was conducted. In the results, we observed that the
five-factor construct explained 61.8% of the variance,
and the factor loads of CHBS-21 varied between 0.47 and
0.76. These factor loads were higher than 0.30, and the
five-factor construct was valid. In the original scale, the
cumulative factor load was found as 61.45, and all factors
exceeded 40%.8

Whether or not the factor structure of the Cardiac Health
Behavior Scale was confirmed was examined with a first-
level CFA. The CFA goodness of fit index values were
found as X2=287.236, df= 176 (p<0.01), X2/df=1.63,
RMSEA=0.053, GFI=0.90, CFI=0.94 and IFI=0.94. The
model was found to show an acceptable fit. In the original
scale, the CFA goodness of fit index values were reported
as X2=243.18, df= 175 (p<0.01), X2/df=1.39,
RMSEA=0.05, GFI=0.87, CFI=0.92 and IF1=0.92.2

To assess the reliability of the Cardiac Health Behavior
Scale, the Cronbach’s alpha value was calculated. The
intervals in assessing the Cronbach’s alpha coefficient
were reported as 0.00 < o< 0.40: not reliable, 0.40 < a<
0.60: reliable on a low level, 0.60 < a< 0.80: reliable and
0.80 < a< 1.00: highly reliable.!®1%?* In our study, the
Cronbach’s alpha value of the Cardiac Health Behavior
Scale was found as 0.92, and this value showed that the
scale had very high reliability. The Cronbach’s alpha
values of the dimensions of the scale were found as 0.77
for health responsibility, 0.70 for physical activity, 0.76
for dietary habits, 0.71 for stress management and 0.85
for quitting smoking. Regarding the Cronbach’s alpha
values of the dimensions of the scale, it was concluded
that the reliability of the measurement instrument was
sufficient. Likewise, the Cronbach’s alpha value for the
Cardiac Health Behavior Scale developed by Song et al.
(2018) was reported as 0.83. They reported the
dimensions’ Cronbach’s alpha values as 0.76 for health
responsibility, 0.76 for physical activity, 0.70 for dietary
habits, 0.58 for stress management and 0.70 for quitting
smoking.? Regarding the Cronbach’s alpha values of the
dimensions of the scale, it was concluded that the
reliability of the measurement instrument was sufficient.
As a result, the Cronbach’s alpha values of the Cardiac
Health Behavior Scale showed that its Turkish adaptation
had high reliability. In this case, the high Cronbach’s
alpha values shown by the Turkish form indicate that the
characteristics aimed to be measured with the original
form are can also be consistently measured for the
Turkish society, and the adaptation of the scale items to

the Turkish society showed a consistency with the
original form.

Another method that was applied to assess the reliability
of the Cardiac Health Behavior Scale was test-retest
reliability. In test-retest reliability, the researcher checks
the correlation between scores obtained by applying a
measurement instrument two times on the same group.
To determine that a scale is time-invariant (shows
stability), it is desired that the calculated correlation
coefficient is positive and high, and this limit was
reported as at least 0.70 for scales.®® A reliability
coefficient of 0.70 and higher is sufficient for a scale. In
our study, according to the test-retest analysis, the
correlation coefficient of the scale was 0.97, which
showed a sufficient agreement between the results. In this
case, it was concluded that test-retest reliability was
achieved. As the original scale was not tested for test-
retest reliability, the statistics could not be compared.

The fact that the study was conducted with only
individuals with coronary artery disease was a limitation
of the study. Additionally, this study was conducted at a
single center, and it is limited to the patients who visited
the cardiology polyclinic of the hospital where it was
conducted. The study included patients who were being
monitored with the diagnosis of coronary artery disease,
were at or over the age of 18, could establish healthy
communication, did not have hearing and/or speech
problems, were literate and volunteered to participate in
the study.

CONCLUSION

As a result of this study, it was determined that the
Cardiac Health Behavior Scale was a valid and reliable
tool that could be used in the Turkish society.
Additionally, it is recommended for the Cardiac Health
Behavior Scale to be used as cardiology polyclinics and
clinics and cardiac rehabilitation units to define the health
statuses and risky behaviors of patients and conduct
education programs based on the needs of patients.
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