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ABSTRACT

Background: 1t is well-established in the literature that coronary artery disease (CAD) is a risk factor for depression
and that depressive symptoms inversely affect the development and progression of CAD. No published studies
have examined the relationship between depression and adherence to healthy lifestyle behaviors among patients
with CAD in Jordan. Therefore, the purpose of this study is to investigate the impact of depression on adherence
to healthy lifestyle behaviors among CAD patients in Jordan.

Methods: A correlational, cross-sectional study of convenience sample of 130 patients with CAD was conducted
from out-patient cardiac clinics in a university-affiliated hospital and government-operated hospital in Northern
Jordan. Data were collected using self-administered questionnaires on depression and adherence to healthy
lifestyle behaviors among CAD patients.

Results: Our data showed that 41% of the participants were non-adherent to healthy lifestyle behaviors, especially
in the areas of physical activity (6.2%), maintaining a healthy diet (24.6%), and weight loss (26.15%). Gender,
smoking status, and number of cardiac catheterization procedures were found to be significant predictors of
patient adherence to healthy lifestyle behaviors. Although depressive symptoms were present in 56.9 % of the
participants, depression was not found to be a significant predictor of adherence to healthy lifestyle behaviors
among our sample.

Conclusion: There was no significant relationship between depression and adherence to healthy lifestyle behaviors
among CAD patients in Jordan. Physical activity, maintaining a healthy diet, and weight loss were the least
lifestyle behaviors that were adopted, while quitting smoking and medication compliance were the most adopted
behaviors among the patients. Our study provides valuable data regarding the levels and predictors of adherence
to healthy lifestyle behaviors among CAD patients with CADs. Implications for future research and practice are
addressed.

1. Introduction

death globally over the next decade. On the other hand, depression is a
common illness worldwide, affecting more than 264 million people

The relationship between depression and heart disease has been well-
established and documented. In fact, it has been found that over 30% of
patients with coronary artery disease (CAD) also manifest depressive
symptoms [1]. Experts agree that depression is a major risk factor for
CAD development and progression [2, 3, 4, 5, 6]. Conversely, people with
heart disease are also at a greater risk of developing depression, ac-
cording to the National Heart, Lung, and Blood Institute [7]. This
seemingly two-way relationship between heart disease and depression is
considered a global concern. CAD is considered the leading cause of
death worldwide [6, 8], and it is predicted to remain the leading cause of
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globally [9].

Poor quality of life has been documented in developing countries for
patients with cardiac problems and depression [1, 10]. Depression in-
fluences patients’ lifestyle habits, social life and work. Further, it may
affect their productivity, increase burden on their families [10], read-
mission to hospital, and CHD mortality [11].

In the Kingdom of Jordan, CAD accounts for 18.61% of all annual
deaths, which ranks Jordan the 42nd country in the world in terms of
CAD deaths [12]. Meanwhile, depression is one of the most common
mental illnesses in Jordan, with almost 25% of people who go to
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psychiatrists in the Kingdom suffering from depression [13]. In a study
conducted by Hamdan-Mansour and colleagues [14], 27.5% of Jordanian
patients with chronic diseases such as CAD reported that they had
moderate to severe depressive symptoms, and about 31% of them had
mild depression. Depression affects the adherence of patients to self-care
practices [15] and healthy lifestyle behaviors, which predisposes them to
developing CAD. Several studies have also demonstrated that patients
who suffer from depression show less adherence to lifestyle changes and
medication, which negatively impacts their health outcomes [16, 17,
18]. Moreover, depression is associated with increased rates of smoking
and decreased chances of smoking cessation [5, 19], increased physical
inactivity [5, 18, 19], increased alcohol intake [5], and increased dietary
fat intake [19]. In comparison, patients who suffer from CAD but display
positive affect have higher survival rates as a result of their increased
physical activity [20, 21]. Furthermore, the increase in positive affect
over time is associated with increased patient adherence to healthy
lifestyle behaviors [21]. This inverse relationship between depression
and healthy lifestyle indicates the importance of eliminating the symp-
toms of depression in order to foster adherence to healthy lifestyle habits
and thereby could reduce the excessive cardiac risk associated with
depression in CAD patients.

The importance of conducting a study that explores the relationship
between depression and adherence to healthy lifestyle behaviors among
patients with CAD is needed to figure out the sophisticated relationship
between depression and adherence to healthy lifestyle behaviors among
those risky patients and their roles in the adverse outcomes of CAD.
Therefore, the aim of this study is to bridge that gap in the literature by
investigating the impact of depression on adherence to healthy lifestyle
behaviors among CAD patients in Jordan. Specifically, the objectives of
this study were as follows: 1) to assess the levels of depression and
adherence to healthy lifestyle behaviors among patients with CADs, and
2) to determine the significant predictors of adherence to healthy life-
style among patients with CAD using certain sociodemographic charac-
teristics, clinical characteristics, and depression as predictors. This study
hypothesis that there is a negative relationship between levels of
depression and adherence to healthy lifestyle behaviors among patients
with CAD in Jordan.

2. Methods
2.1. Study design

This study is an analytical, cross-sectional study designed to assess the
relationship between depression and adherence to healthy lifestyle be-
haviors among CAD patients in Jordan.

2.2. Setting and sampling

The study was conducted on a convenience sample recruited from
outpatient cardiac clinics in a university-affiliated hospital and
government-operated hospital in the north of Jordan. The sample size
was determined using “Green” equation [22] for calculating sample size
for multiple regression analysis. According to this equation, for medium
effect size (R2 =.07, B =.20), N > 104 + k where k is the number of
predictors in the study, accordingly, the minimum sample size needed for
this study is 114 participants (i.e., 104 + 10 predictors = 114). A 15%
was added to the calculated sample size to ensure adequate sample with
no many missing data (i.e., less than 10%), yielding a total of 130 par-
ticipants. Participants were included in the study if they were diagnosed
with CAD for at least 6 months, and aged over 18 years.

2.3. Data collection procedure and ethical considerations
Before data collection, institutional Review Board (IRB #2014/274)

approval was obtained from Jordan University of Science and Technol-
ogy (JUST) and the hospitals where the study was conducted.
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Participants were selected based on their availability to participate in the
study while visiting their physician. Patients who met the inclusion
criteria were invited to participate in the study, and patients who agreed
to participate were asked to sign an informed consent form. The informed
consent contained the specific information about the study purpose, the
potential minimal embarrassment that the questions could cause, and the
public and participants involvement in the study results, as well as, the
participant right to withdraw at any time. A sealed envelope containing
the study survey was distributed to participants and was collected by
hand once it was completed. The PI of this study was available on site to
answer any question raised by study participants.

2.4. Instruments

Since the participants of this study are mainly speakers of Arabic, the
language of the informed consent, demographics questionnaire, and
study measurement tools was Arabic in which the participants can un-
derstand the questions clearly and to ensure there is no misunderstanding
while answering the questions. We followed the procedure developed by
Chapman and Carter [23] for the translation of the Cardiac Depression
Scale (CDS) and the Adherence Scale from English into Arabic. At the
beginning, a professional bilingual language editor translated the scales
from English to Arabic. Another professional bilingual language editor
translated the scales back into English. When descipincies in the trans-
lation found, the two professional bilingual language editors worked
together to reach consensus on the final version of the measure. Three
experts also approved the scales for face validity and the questionnaire
was pilot-tested among 10 participants. In the current study the Cron-
bach's alphas for the CDS and the Adherence Scale in our study were 0.90
and 0.71, respectively.

The questionnaire consisted of three parts: a) sociodemographic and
health characteristics of the participants; b) the Cardiac Depression Scale
(CDS) [24]; and c) the Adherence Scale [25], used to determine the levels
of adherence to healthy lifestyle behaviors in patients with CAD. The
sociodemographic and health-related data section included items related
to age, gender, marital status, work status, income, health insurance,
presence of chronic illnesses, previous cardiac catheterization proced-
ures, smoking, number of cigarettes per day, number of years since CAD
diagnosis, exercise habits, adherence to medication, health assessment,
psychological health, previous diagnosis with depression and the impact
of CAD on sexual activity.

The Cardiac Depression Scale (CDS), which is a 26-item self-rated
questionnaire [24], was used to assess the levels of depression among
the participants. The scale was developed by Hare and Davis in 1996 [24]
and has been validated among the Jordanian population [3]. Responses
are scored on a 7-point Likert scale, with higher scores indicating an
increased number of depressive symptoms [24]. The Cronbach's alpha in
the original study was 0.9. The correlation of CDS with Beck Depression
Inventory (BDI) was 0.73, and with clinical assessment was 0.67 [24].
The original CDS was developed to have two dimensions and seven
subscales, namely sleep, anhedonia, uncertainty, mood, cognition,
hopelessness, and inactivity [24]. The participants were asked to rate
how they felt regarding each question, and each item was then rated on a
7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly
agree). Seven of the 26 items are worded in a positive direction, and the
total score is calculated by summing the scores of all of the items after
reversing the positively worded items, with the total possible score
ranging from 26 to 182.

The participants' levels of adherence to healthy lifestyle behaviors
were assessed using the Adherence Scale, which is a 0-9 ordinal scale
developed by Alm-Roijer, Stagmo, Ude'n, and Erhardt [25]. According to
the scale, adherence to lifestyle changes and attainment of the treatment
goals was defined as the patient's changes in self reported dietary,
smoking habits, and physical activity, reduction in weight, stress man-
agement and reduction in lipid, blood glucose, and blood pressure levels.
Eleven items are used to measure adherence to lifestyle changes, whilst
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lifestyle modification to achieve treatment goals is assessed using ques-
tions with responses ranging from O ("I have not made any lifestyle
changes") to 9 ("I have made a lot of lifestyle changes"). The total score is
obtained by summing the scores of all of the items. The total possible
score ranges from 0-99, with higher scores indicating a higher degree of
adherence to lifestyle modifications. The items were tested for internal
consistency reliability using Cronbach's alpha coefficient, which has been
reported to be around 0.73 in previous studies [25].

2.5. Data analysis

The Statistical Package for the Social Sciences (SPSS) for windows
version 25.0 was used for data analysis. Descriptive statistics were used
to describe the characteristics of the sample and the main study variables.
Simultaneous regression analysis was used to determine the significant
predictors of the participants’ adherence to healthy lifestyle behaviors.

3. Results

A total of 130 patients with CAD participated in this study. The mean
age of the participants was 56.15 years (SD = 10.83). The majority of the
participants (55.4%) were male, 58 (44.6%) female, 81.5% were mar-
ried, approximately 69.3% were educated to high school or below, and
31.5% were employed and had an average income of JOD 558.24 (SD =
437) (See Table 1).

As with regards to the clinical characteristics of our study sample, the
majority of the participants (85.4%) had coexisting chronic conditions,
and 65.4% had previously undergone cardiac catheterization. Mean-
while, 39.2% of the participants reported good general health, and 33.1%
reported good psychological health.

The mean score for the CDS was 97.65 (SD = 23.72), ranging from 26-
158. Shi, Stewart, and Hare [26] suggested a cut-off point for the CDS of
>95 for participants to be considered depressed. Based on that, 56.9% of
the participants in the present study were found to have depressive
symptoms, while 43.1% were not depressed. Moreover, 9.2% of the sample
in the current study had a previous diagnosis of depression (See Table 2).

Our data also showed that the average adherence to healthy lifestyle
behaviors among the participants was (M = 58.98, SD = 1.75, range =
0-99). High adherence rates were associated with taking medications

Table 1. Participants' demographic characteristics (N = 130)

Variables M(SD) N %
Age 56.15 (10.83)
Gender
Male 72 55.4
female 58 44.6
Marital status
Married 106 81.5
Other (Single, widow, separated, and divorced) 24 18.5
Education level
High school or less 90 69.3%
Diploma 13 10%
Baccalaureate 17 13.1%
Master or Ph.D 10 7.7%
Work status 130
Working 41 31.5
Retired 34 26.2
Not working 55 42.3

Income JOD 558.25 (437.10)
Health insurance
Insured 116 89.2

Not insured 14 10.8

Note: M: Mean; SD: Standard deviation
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Table 2. Participants' clinical characteristics (N = 130)

Variables M(SD) N %
Chronic illness
Has chronic illness 111 85.4
Does not have chronic illness 14 10.8
Unknown 5 3.8
Cardiac catheterization
Yes 85 65.4
No 45 34.6
Num cath. procedure 85 65.4
1-2 66 50.8
3-4 13 10
5-6 B 3.8
More than six 1 8
Smoking status
Smoker 33 25.4
Not smoker 60 46.1
ex-smoker 37 28.5

Number of cigarettes per day 10.84 (17.43)

Years with CAD diagnosis

6m-ly 28 21.5
15y 43 33.1
10y 32 24.6
More than 10 y 27 20.8
Regular physical activity
Yes 28 21.5
No 102 78.5
Previous diagnosis of depression
Yes 12 9.2
No 118 90.8
General health assessment
Excellent 9 6.9
Very good 25 19.2
Good 51 39.2
Fair 37 28.5
weak 8 6.2
Psychological health
Excellent 14 10.8
Very good 33 25.4
Good 43 331
Fair 36 27.7
Weak 4 31
Impact of CAD on sexual activity
Positive effect 3 2.3
Negative effect 45 34.6
No effect 66 50.8
Not involved in any sexual activities 10 7.7
1 don't know 6 4.6
Depression (CDS) 97.66 (23.73)
Yes 74 56.9
No 56 43.1

Note. CDS = Cardiac Depression Scale; M: Mean; SD: Standard deviation.

(68.5%) and quitting smoking (47.7%), while low adherence was
attributed to physical activity (6.2%), followed by healthy nutrition
(24.6%), and weight loss (26.15%).

A simultaneous regression analysis was conducted to predict the
participants’ levels of adherence to healthy lifestyle behaviors. Missing
data were treated using the expectation-maximization algorithm, and
data were missing completely at random. The tests for multicollinearity
using bivariate correlation table and VIF values indicated no
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multicollinearity between the variables (see Table 3). The P-P plot of
regression standardized residuals showed linearity of the residuals
(Figure 1) Independence and homoscedasticity were also tested. The
scatterplot for the dependent variable showed that the values fell be-
tween 2 and 3 for the regression standardized predicted value and
regression standardized residuals (Figure 2). Normality of the continuous
variables was tested using the Kolmogorov-Smirnov test, and the vari-
ables were normally distributed (p > .05).

The predictors of adherence to healthy lifestyle were as follows: (a)
sociodemographic variables (including gender, age, income, and level of
education), (b) clinical variables (including presence of co-existing chronic
illnesses, previous cardiac catheterization procedures, smoking status, and
previous depression diagnosis), and (c) depression variable of the CDS.

The results indicated a significant regression equation F (11, 118) =
4.19, p < .001, R% = .28. Adjusted R? =.21, which indicates that 21% of
the variance in the participants’ adherence to healthy lifestyle behaviors
was explained by all of the predictors. Being a current smoker ¢ (118) =
-4.23, p <. 001, an ex-smoker t (118) = -2.30, p = .02, gender t (118) =
2.88, p = 005, and number of cardiac catheterization procedures t (118)
= 2.29, p = .02 were the only significant predictors of adherence to
healthy lifestyle behaviors among the participants. More specifically,
being a current smoker and being an ex-smoker reduced adherence by
.45 units (B = - .45, p < .001) and .22 units (f = - .22, p = .02),
respectively. Being male increased adherence by .28 units compared to
being female (f = .28, p = .005), and having undergone a high number of
cardiac cauterization procedures enhanced adherence to healthy lifestyle
behaviors by .28 units (p = .28, p = .02) (See Table 3).

To ensure that type II error was not committed, Pearson correlation
test was conducted to explore the relationship between adherence to
healthy lifestyle and the variables of age, income, number of Cath pro-
cedures performed, and CDS. Significant and non-significant results were
similar to those reported in the regression analysis (see Table 4).
Furthermore, t-test and One-way ANOVA analyses were performed to
depict whether differences in adherence exist according to the variables
of gender, educational level, the presence of chronic illness, whether
Cath procedure was performed, smoking status, and depression diag-
nosis. The significant and non-significant results of the t-test and ANOVA
were similar to those of the regression analysis, except for gender (see
Table 5). T-test showed no significant differences in adherence to health
lifestyle between male and female participants, while the regression
analysis revealed that gender was a significant predictor with males
being more adherent than females. This relates to the fact that regression
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Figure 1. P-P Plot of Regression Standardized Residual. Note. This figure
demonstrates linearity of the regression standardized residuals.

analysis controls for other sources of variability in the dependent vari-
able, whereas the t-test has lower power to detect the effect.

4. Discussion

The majority of the participants in the current study were male,
married, and unemployed. Most of the participants suffered from coex-
isting chronic illnesses and had been diagnosed with CAD for at least one
year, and nearly half of the participants had undergone at least one to two
catheterization procedures in the past. As for the participants’ healthy
lifestyle practices, most of the participants were either current smokers or
ex-smokers, and the majority exercised rarely. These descriptive statistics
are partially in concordance with a recent research about the predictors
of adherence to treatment in a similar target population [27]. They found

Table 3. Simultaneous regression analysis of sociodemographic data, clinical data, and depression on adherence to healthy lifestyle (N = 130).

Predictor DF SE t B p P Value 95% CI Collinearity Statistics
Value Tolerance VIF
Gender (Male) 11 3.93 2.88 11.36 .282 .005%* 3.56-19.16 678 1.474
Age 11 .160 .282 .045 .024 779 -.271-.361 .817 1.224
Income 11 .004 927 .044 .088 .356 -.005-.013 .680 1.471
Education 11 1.58 .204 .323 .204 .839 -2.80-3.45 .601 1.663
Chronic illness (yes) 11 5.17 1.45 7.51 133 .150 -2.74-17.76 .765 1.307
Cath (yes) 11 5.60 177 .659 .016 .907 -10.44-11.75 .348 2.874
Number of Cath 11 3.16 2.25 7.14 .289 .026* .88-13.41 .378 2.647
Smoking (yes) 11 4.86 -4.23 -20.61 -.451 .000%** -30.24--10.98 .602 1.660
Smoking (ex) 11 4.31 -2.30 -9.94 -.226 .023* -18.49 - - 1.39 .602 1.660
Depression (yes) 11 6.02 -1.29 -7.81 -114 197 -19.74-4.10 .823 1.215
CDS 11 .079 .198 .016 .019 .843 -14-17 .720 1.389
R® .28
Adj R? .21
F 4.19%**

Note. Gender, having a chronic illness, underwent catheterization, smoking status, and having depression diagnosis, were dummy coded. CDS = Cardiac Depression

Scale.

*p < .05, **p < .01, ***p < .00L.
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Dependent Variable: Adherence
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Figure 2. Homoscedasticity Assumption of the Regression Model. Note. The scatterplot for the dependent variable (i.e., adherence to healthy lifestyle) shows that the
values fell between 2 and 3 for the regression standardized predicted value and regression standardized residual, demonstrating meeting the assumption of

homoscedasticity.

Table 4. Pearson correlations between adherence, age, income, number of Cath
procedure, and CDS (N = 130).

Table 5. The effect of sociodemographic characteristics on adherence to healthy
lifestyle.

Variables 1 2 3 4 5 Variable Mean (SD) t/F-value p-value
1. Adherence - Gender 1.75 0.08

2. Age 15 - Male 61.71 (20.26)

3. Income .008 -.101 - Female 55.58 (19.20)

4. Num Cath. Procedure .248** .048 -.147 Education level 1.50 .20

5. CDS .067 .074 -.193* .252%% Secondary education or less 59.68 (17.96)

*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).

being male, having close personal relationship, long education period,
having moderate-to-high physical activity, consuming more vegetables,
LDL cholesterol, and diagnosed with coronary heart disease for long time
without previous percutaneous coronary intervention.

Approximately one third of the sample described their psychological
health as being "good", and depressive symptoms were present in 56.9%
of the participants. This is in concordance with what a recent compre-
hensive review supported [28]. The review found that depression is
coexisted with coronary artery disease through bidirectional relation-
ship, contributing to sudden cardiac death, cardiac mortality, and poor
adherence to lifestyle and treatment.

Our data also indicated that many of the participants were non-
adherent to healthy lifestyle behaviors, especially in the areas of phys-
ical activity, maintaining a healthy diet, and weight loss. The two most
commonly adopted lifestyle changes were quitting smoking and medi-
cation compliance. Meanwhile, the lifestyle change that was the least
commonly adopted and least adhered to was physical activity.

The findings of our study also revealed that smoking status, gender,
and number of previous catheterization procedures were the only pre-
dictors of adherence to healthy lifestyle behaviors. Being male, having
undergone a high number of catheterization procedures, and being a
non-smoker were found to predict the participants’ adherence to healthy
lifestyle behaviors. Interestingly, even though depressive symptoms were
present in more than 50% of our sample, this variable was found to be an
insignificant predictor of adherence.

High school 58.73 (18.55)

Diploma 53.92 (27.20)

Baccalaureate 54.10 (25.01)

Master or Ph.D. 71.60 (9.69)

Chronic illness 1.54 0.12
Yes 59.77 (19.06)

No 51.12 (24.76)

Performed Cath 1.85 .06
Yes 61.32 (20.37)

No 54.55 (18.57)

Smoking status 7.06 .001
Current smoker 48.26 (19.42)

Ex-smoker 62.24 (20.41)

Not smoker 62.89 (18.02)

Depression diagnosis -2.84 .07
Yes 46.46 (13.44)

No 53.34 (20.05)

Note: N = 130, SD = standard deviation, t = t-test, F = F test.

These findings on the levels of adherence among our sample are
similar to the findings reported by studies conducted in other Eastern
countries [29, 30, 31]. For example, Ghaddar and colleagues [30] re-
ported that patients with CAD had low adherence to physical activity
(10.8%-14.7%) and weight loss (33.3%-61.3%) but had satisfactory
adherence to taking medications (83%-89.9%). On the contrary, high
adherence rates to healthy lifestyle behaviors have been reported by
studies conducted in Western countries. For example, in the study of
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Griffo and colleagues [32], 89.9% of the patients showed good adherence
to treatment, 72% to maintaining a healthy diet, 51% to following ex-
ercise recommendations, and 74% to quitting smoking. These differences
between the findings of Eastern studies and the findings of Western
studies may be attributed to the influence of culture on patients’ attitudes
towards adopting healthy lifestyle behaviors. For example, studies con-
ducted in Eastern countries have found that non-adherence to healthy
lifestyle behaviors may be due to patients having busy schedules, an
unwillingness to adopt healthy lifestyle behaviors, the presence of
comorbidities, and patients placing more emphasis on attending social
gatherings than on adhering to a healthy lifestyle [29, 31].

Our findings on the gender-based differences in the participants’
adherence to healthy lifestyle behaviors are consistent with other studies
conducted in Jordan, which have found that men are more adherent to
healthy lifestyle behaviors than are women [33, 34, 35, 36]. For example,
in the study of Ammouri and colleagues [33], Jordanian men were found
to be significantly more physically active than Jordanian women. Main-
taining a healthy lifestyle may be challenging for women in Jordan due to
several factors, which include problems in transportation, low social sta-
tus, low self-efficacy, and lack of spousal support [37]. Vari and colleagues
[38] also explained that gender behaviors, including the adoption of
healthy lifestyle behaviors, are defined by sociocultural expectations.

In Jordan, women are expected to place great emphasis on family-
oriented tasks and caring for the family, which may mean that they
pay insufficient attention to adopting healthy lifestyle behaviors such as
physical activity. Future studies are needed to further investigate the
other factors which may contribute to gender-based differences in
adherence to healthy lifestyle behaviors in the Middle Eastern context. It
is noteworthy that in the present study, no gender-based based differ-
ences in adherence to healthy lifestyle behaviors were identified by the t-
tests; however, the regression models indicated that males had higher
adherence than did females. The difference between the findings of the
two statistical models may be attributed to the fact that regression
analysis estimates the significance of a variable on an outcome after
controlling for the effect of other variables, while t-test does not control
for such an effect [39]. Therefore, estimates based on regression models
can be more reliable than the estimates of t-tests.

A positive association was found between adherence to healthy life-
style behaviors and the number of previous cardiac catheterization pro-
cedures, indicating that the participants are aware of the importance of
adopting healthy lifestyle behaviors in order to prevent further CAD
episodes or complications. Kayaniyil and colleagues [40] explained that
knowledge of diagnostic tests and interventional procedures allows pa-
tients to clearly understand their condition and enables them to make
educated decisions regarding their health.

Smoking status was also found to predict adherence among the par-
ticipants in this study. Participants who had never smoked had better
adherence to healthy lifestyle behaviors than current smokers or ex-
smokers. This might be explained by the study of Sharma and Agrawal
[41], in which knowledge of the harmful effects of smoking on CAD was
found to increase patients’ adherence to healthy lifestyle behaviors.
Another interesting explanation is provided by Masiero, Lucchiari, and
Pravettoni [42], who reported that smokers and ex-smokers might have a
cognitive distortion called “optimistic bias”. This group of patients tend to
overestimate the impact of their decisions and are too optimistic towards
their future and their capacity to monitor their health consequences.

Studies in the literature have reported contradictory findings
regarding the impact of depressive symptoms on adherence to healthy
lifestyle behaviors among CAD patients. Although the majority of studies
have reported that depressive symptoms predict poor adherence to
healthy lifestyle behaviors among CAD patients [43, 44, 45], one study
[46] suggested no such relationship, which is consistent with our find-
ings. Although many of the participants in the present study reported
having depressive symptoms, this does not necessarily mean that they are
clinically depressed. According to Fogel [47], depression had the most
significant impact on adherence among cardiac patients during
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hospitalization. Therefore, the fact that our participants were recruited
from outpatient cardiac clinics may justify the weak relationship between
depressive symptoms and adherence to healthy lifestyle behaviors indi-
cated by our results. This is in concordance with the impact of the life-
style and healthy lifestyle adherence on CAD and depression through
considering the adherence to healthy lifestyle as an independent asso-
ciated factor for having low risk of adverse outcomes in CAD patients.
Similarly, this relationship plays an ultimate role in secondary preven-
tion, supporting the practices of interventional cardiology [48].

4.1. Limitations of the study

One of the limitations of the present study is that the use of a self-
report questions for data collection may have led to social desirability
bias. Future research needs to employ more reliable and valid methods of
assessment including those related to depression, reporting of changes in
diet, lipids level, blood glucose and reporting of education. Further, the
participants were recruited from two outpatient cardiac clinics, which
may limit the generalizability of our findings to other CAD patients in
other care settings. Finally, this study was unable to assess the causal
relationships between depression and the factors that contribute to
adherence to healthy lifestyle behaviors among CAD patients in Jordan.

4.2. Implications and recommendations

Our study has shown that CAD patients in Jordan have low adherence
to certain healthy lifestyle behaviors, including physical activity, main-
taining a healthy diet, and weight loss. Significant gender-based differ-
ences in adherence were identified, whereby females were found to be
less adherent than males to healthy lifestyle behaviors. Our findings also
showed that being a smoker negatively impacts adherence to healthy
lifestyle behaviors among CAD patients. As a result, education and
training programs should be created and tailored to patients with low
adherence to physical activity, healthy diet, and weight control as well as
those who are smoker. These programs might be provided to hospitalized
patients during and after discharge from the hospital.

The findings of the current study calls for implications for future
research including: a) the need to investigate the factors which
contribute to low adherence to healthy lifestyle behaviors among CAD
patients in Jordan and to determine whether gender-based differences in
adherence exist among larger samples, b) explore the barriers to adopting
and adhering to healthy lifestyle practices among female CAD patients in
Jordan, and c) examine the effect of depressive symptoms on adherence
to healthy lifestyle behaviors among Jordanian CAD patients using more
specific measures of depression and taking into account any differences
between patients in inpatient and outpatient cardiac settings.

5. Conclusion

Effective and flexible strategies are needed to help patients with CAD
adjust their lifestyle behaviors in order to improve their overall health
and reduce the risk factors of CAD. Nurses play a major role in assessing
CAD patients’ lifestyle practices on a regular basis and spreading
awareness among patients regarding the importance of adopting healthy
lifestyle behaviors. Nurses can support patients in making healthy
choices and adhering to them.

Declarations
Author contribution statement

Ibtisam M. Al-Zaru RN, PhD: Conceived and designed the experi-
ments; Performed the experiments; Analyzed and interpreted the data;
Contributed reagents, materials, analysis tools or data; Wrote the paper.

Ghada Shahrour, Ph. D., PMHCNS, RN; Dina Masha'al Ph.D., MSN, RN
& Audai A. Hayajneh, RN, PhD, CNS, CPT: Performed the experiments;



LM. Al-Zaru et al.

Analyzed and interpreted the data; Contributed reagents, materials,
analysis tools or data.

Funding statement

This research did not receive any specific grant from funding agencies
in the public, commercial, or not-for-profit sectors.

Data availability statement

Data included in article/supp. material/referenced in article.

Declaration of interest's statement

The authors declare no conflict of interest.

Additional information
No additional information is available for this paper.

Acknowledgements
Thanks for Jordan University of Science and Technology.

References

[1] J.C. Huffman, C.M. Celano, S.R. Beach, S.R. Motiwala, J.L. Januzzi, Depression and
cardiac disease: epidemiology, mechanisms, and diagnosis, Cardiovasc. Psychiatry
Neurol. (2013).

[2] LS. Khawaja, J.J. Westermeyer, P. Gajwani, R.E. Feinstein, Depression and coronary
artery disease: the association, mechanisms, and therapeutic implications,
Psychiatry 6 (1) (2009) 38-51.

[3] I Al-Zaru, A. Hayajneh, T. Al-Dwaikat, Psychometric properties of the Arabic

version of the cardiac depression scale tested on Jordanian patients with

cardiovascular diseases, BMC Psychiatr. 20 (1) (2020) 1-8.

J.H. Lichtman, E.S. Froelicher, J.A. Blumenthal, R.M. Carney, L.V. Doering,

N. Frasure-Smith, L. Wulsin, Depression as a risk factor for poor prognosis among

patients with acute coronary syndrome: systematic review and recommendations: a

scientific statement from the American heart association, Circulation 129 (12)

(2014) 1350-1369.

[5] C.V.Serrano, K. Tiemi Setani, E. Sakamoto, A. Maria Andrei, R. Fraguas, Association
between depression and development of coronary artery disease: pathophysiologic
and diagnostic implications, Vasc. Health Risk Manag. 7 (1) (2011) 159-164.

[6] Q. Wu, J.M. Kling, Depression and the risk of myocardial infarction and coronary

death, Medicine 95 (6) (2016), e2815.

National Heart, Lung, and Blood Institute, Heart Disease and Depression: A Two-Way

Relationship, 2017. Retrieved online at, https://www.nhlbi.nih.gov/news/2017/he

art-disease-and-depression-two-way-relationship.

[8] Nick Townsend, Melanie Nichols, Peter Scarborough, Mike Rayner, Cardiovascular

disease in europe: epidemiological update 2015, Eur. Heart J. 36 (40) (2015),

26962705.

Disease and Injury Incidence and Prevalence Collaborators. Global, regional, and

national incidence, prevalence, and years lived with disability for 354 diseases and

injuries for 195 countries and territories, 1990-2017: A systematic analysis for the

global burden of disease study 2017, Lancet (2018).

[10] M. Bahall, G. Legall, K. Khan, Quality of life among patients with cardiac disease:
the impact of comorbid depression, Health Qual. Life Outcome 18 (1) (2020) 189.
Published 2020 Jun 17.

[11] P. Sharma Dhital, K. Sharma, P. Poudel, P.R. Dhital, Anxiety and depression among
patients with coronary artery disease attending at a cardiac center, kathmandu,
Nepal, Nurs Res Pract 2018 (2018), 4181952. Published 2018 Nov 25.

[12] World Life Expectancy, Coronary Heart Disease, Jordan, 2011. Retrieved online
from, http://www.worldlifeexpectancy.com/jordan-coronary-heart-disease.

[13] M. Dabbas, Major Depressive Disorder, 2019. Online presentation retrieved at,
http://www.authorstream.com/Presentation/drmdabbas-3263063-major-depressi
ve-disorder-dr-momed-dabbas-psychiatrist-amman-jordan/.

[14] A.M. Hamdan-Mansour, B.M. Ghannam, D.D. Al Abeiat, T.H. Al Badawi,

LN. Thultheen, .M. Shamali, Predicting depression among Jordanian patients
diagnosed with physical illnesses, Psychology 5 (2014) 2120-2130.

[15] S. Sumlin, T. Garcia, S. Brown, Depression and adherence to lifestyle changes in
Type 2 Diabetes: a systematic review, Diabetes Educat. 40 (6) (2014) 731-744.

[16] LM. Al-Zaru, F. Alhalaiqa, H.F. Dalky, K.A. Arramadan, A.M. Batiha, Depression in
nonhospitalized Jordanian patients with coronary artery disease, J. Nurs. Res. 28
(1) (2020) e66.

[17] E. Gezginci, S. Kosucu, S. Goktas, E. Sahin, Relationship between depression and
healthy lifestyle behaviors of patients with history of transplant, Transplant. Proc.
51 (7) (2019) 2367-2372.

[4

=

[7

—

[9

—

[18]

[19]

[20]

[21]

[22]
[23]
[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]
[34]
[35]

[36]

[37]

[38]

[39]
[40]

[41]
[42]
[43]

[44]

[45]

[46]

[47]

[48]

Heliyon 8 (2022) e09752

M.A. Whooley, P. de Jonge, E. Vittinghoff, C. Otte, R. Moos, R.M. Carney,

W.S. Browner, Depressive symptoms, health behaviors, and risk of cardiovascular
events in patients with coronary heart disease, JAMA 300 (20) (2008) 2379-2388.
B.M. Murphy, M.R. Le Grande, H.S. Navaratnam, R.O. Higgins, P.C. Elliott,

A. Turner, A.J. Goble, Are poor health behaviours in anxious and depressed cardiac
patients explained by sociodemographic factors? Eur. J. Prev. Cardiol. 20 (6) (2013)
995-1003.

P.W. Hoen, J. Denollet, P. De Jonge, M.A. Whooley, Positive affect and survival in
patients with stable coronary heart disease: findings from the heart and soul study,
J. Clin. Psychiatr. 74 (7) (2013) 716-722.

N.L. Sin, J.T. Moskowitz, M.A. Whooley, Positive affect and health behaviors across
5 Years in patients with coronary heart disease: the heart and soul study,
Psychosom. Med. 77 (9) (2015) 1058-1066.

S.B. Green, How many subjects does it take to do a regression analysis? Multivariate
Behav. Res. 26 (1991) 499-510.

D.W. Chapman, J.F. Carter, Translation procedures for cross cultural use of
measurement instrument, Educ. Eval. Public. Anal. 1 (3) (1979) 71-76.

D.L. Hare, C.R. Davis, Cardiac depression scale: validation of a new depression scale
for cardiac patients, J. Psychosom. Res. 40 (4) (1996) 379-386.

C. Alm-Roijer, M. Stagmo, G. Uden, L. Erhardt, Better knowledge improves
adherence to healthy lifestyle changes and medication in patients with coronary
heart disease, Eur. J. Cardiovasc Nurs 3 (1) (2004) 321-330.

W.Y. Shi, A.G. Stewart, D.L. Hare, Major depression in cardiac patients is accurately
assessed using the cardiac depression scale, Psychother. Psychosom. 79 (2010) 391-392.
O. Kahkonen, T. Saaranen, P. Kankkunen, M.L. Lamidi, H. Kyngés, H. Miettinen,
Predictors of adherence to treatment by patients with coronary heart disease after
percutaneous coronary intervention, J. Clin. Nurs. 27 (5-6) (2018) 989-1003.

1.S. Khawaja, J.J. Westermeyer, P. Gajwani, R.E. Feinstein, Depression and coronary
artery disease: the association, mechanisms, and therapeutic implications,
Psychiatry 6 (1) (2009) 38-51.

M.A. Ali, J. Yasir, R.N. Sherwani, M. Fareed, F. Arshad, F. Abid, K. Fatima,
Frequency and predictors of non-adherence to lifestyle modifications and
medications after coronary artery bypass grafting: a cross-sectional study, Indian
Heart J. 69 (4) (2017) 469-473.

F. Ghaddar, P. Salameh, N. Saleh, F. Farhat, R. Chahine, N. Laboud, R.K. Zeidan,
Noncardiac lebanese hospitalized adult patients’ awareness of their coronary artery
disease risk factors, Vasc. Health Risk Manag. 14 (2018) 371-382.

M. Serour, H. Alghenaei, S. Al-Saqahi, A. Mustafa, A. Ben-Nakhi, Cultural factors and
patients’ adherence to lifestyle measures, Br. J. Gen. Pract. 57 (537) (2007) 291-295.
R. Griffo, M. Ambrosetti, R. Tramarin, F. Fattirolli, P.L. Temporelli, A.R. Vestri,

L. Luigi Tavazzi, Effective secondary prevention through cardiac rehabilitation after
coronary revascularization and predictors of poor adherence to lifestyle modification
and medication: results of the ICAROS Survey, Int. J. Cardiol 167 (2013) 1390-1395.
A.A. Ammouri, G. Neuberger, M.T. Mrayyan, S.H. Hamaideh, Perception of risk of
coronary heart disease among Jordanians, J. Clin. Nurs. 20 (2011) 197-203.

M. Elhneiti, M. Al-Hussami, Predicting risk factors of heart disease among
Jordanian patients, Sci. Res. 9 (2) (2017) 237-251.

N. Eshah, Lifestyle and health promoting behaviors in Jordanian subjects without
prior history of coronary heart disease, Int. J. Nurs. Pract 17 (2011) 27-35.

N. Al-sheyab, M. Alomari, A. Hayajneh, S. Shah, Attitudes and perceived barriers
toward healthy lifestyle behaviors in Jordanian adolescents: a developing country
perspective, Adolesc. Health Med. Therapeut. 10 (2019) 39-47.

S.L. Grace, C. Racco, C. Chessex, T. Rivera, P. Oh, A narrative review on women and
cardiac rehabilitation: program adherence and preferences for alternative models of
care, Maturitas 67 (3) (2010) 203-208.

R. Vari, B. Scazzocchio, A. Damori, C. Giovannini, S. Gessani, R. Masella, Gender-
related differences in lifestyle may affect health status, Ann. Super Sanita 52 (2)
(2016) 158-166.

J. Simonoff, Smoothing Methods in Statistics, Springer, New York, 1996.

S. Kayaniyil, C. Ardern, J. Winstanley, C. Parsons, S. Brister, P. Oh, S.L. Grace,
Degree and correlates of cardiac knowledge and awareness among cardiac
inpatients, Patient Educ. Counsel. 75 (1) (2009) 99-107.

B. Sharma, A. Agrawal, Factors affecting adherence to healthy lifestyle.
International, J. Pure Appl. Sci. (Ankara) 5 (4) (2017) 105-116.

M. Masiero, C. Lucchiari, G. Pravettoni, Personal fable: optimistic bias in cigarette
smokers, Int. J. High Risk Behav. Addiction 4 (1) (2015) 1-7.

J.A. Cramer, A systematic review of adherence with medications for diabetes,
Diabetes Care 27 (5) (2004) 1218-1224.

L. Hernandez-Ronquillo, J.F. Tellez-Zenteno, J. Garduno-Espinosa, E. Gonzalez-
Acevez, Factors associated with therapy noncompliance in type-2 diabetes patients,
Salud Publica Mex. 45 (3) (2003) 191-197.

R.C. Ziegelstein, J.A. Fauerbach, S.S. Stevens, J. Romanelli, D.P. Richter, D.E. Bush,
Patients with depression are less likely to follow recommendations to reduce
cardiac risk during recovery from a myocardial infarction, Arch. Intern. Med. 160
(12) (2000) 1818-1823.

D. Taylor, K. Barber, B. McIntosh, M. Khan, The impact of post acute myocardial
infarction (AMI) depression on patient compliance and risk factor modification,
Psychol. Health Med. 3 (4) (1998) 439-442.

J. Fogel, J.A. Fauerbach, R.C. Ziegelstein, D.E. Bush, Quality of life in physical
health domains predicts adherence among myocardial infarction patients even after
adjusting for depressive symptoms, J. Psychosom. Res. 56 (2004) 75-82.

Y. Ya-Ling, L. Hsin-Bangb, Y. Wei-Hsianf, T. Wei-Kungg, W. Yen-Weni, L. Tsung-
Hsienj, Y. Hung-Ik, C. Kuan-Chengl, W. Ji-Hungm, W. Chau-Chungn, C. Jaw-Wenb,
Adherence to healthy lifestyle improved clinical outcomes in coronary artery
disease patients after coronary intervention, J. Chin. Med. Assoc. 84 (6) (June
2021) 596-605.


http://refhub.elsevier.com/S2405-8440(22)01040-4/sref1
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref1
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref1
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref2
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref2
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref2
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref2
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref3
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref3
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref3
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref3
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref4
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref4
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref4
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref4
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref4
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref4
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref5
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref5
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref5
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref5
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref6
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref6
https://www.nhlbi.nih.gov/news/2017/heart-disease-and-depression-two-way-relationship
https://www.nhlbi.nih.gov/news/2017/heart-disease-and-depression-two-way-relationship
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref8
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref8
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref8
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref9
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref9
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref9
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref9
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref9
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref10
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref10
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref10
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref11
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref11
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref11
http://www.worldlifeexpectancy.com/jordan-coronary-heart-disease
http://www.authorstream.com/Presentation/drmdabbas-3263063-major-depressive-disorder-dr-momed-dabbas-psychiatrist-amman-jordan/
http://www.authorstream.com/Presentation/drmdabbas-3263063-major-depressive-disorder-dr-momed-dabbas-psychiatrist-amman-jordan/
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref14
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref14
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref14
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref14
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref15
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref15
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref15
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref16
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref16
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref16
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref17
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref17
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref17
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref17
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref18
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref18
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref18
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref18
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref19
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref19
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref19
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref19
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref19
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref20
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref20
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref20
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref20
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref21
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref21
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref21
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref21
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref22
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref22
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref22
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref23
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref23
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref23
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref24
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref24
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref24
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref25
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref25
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref25
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref25
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref26
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref26
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref26
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref27
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref27
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref27
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref27
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref27
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref27
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref27
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref28
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref28
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref28
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref28
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref29
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref29
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref29
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref29
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref29
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref30
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref30
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref30
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref30
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref31
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref31
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref31
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref32
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref32
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref32
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref32
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref32
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref33
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref33
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref33
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref34
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref34
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref34
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref35
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref35
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref35
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref36
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref36
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref36
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref36
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref37
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref37
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref37
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref37
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref38
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref38
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref38
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref38
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref39
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref40
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref40
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref40
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref40
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref41
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref41
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref41
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref42
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref42
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref42
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref43
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref43
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref43
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref44
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref44
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref44
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref44
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref45
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref45
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref45
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref45
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref45
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref46
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref46
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref46
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref46
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref47
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref47
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref47
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref47
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref48
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref48
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref48
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref48
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref48
http://refhub.elsevier.com/S2405-8440(22)01040-4/sref48

	Depression and adherence to healthy lifestyle behaviors among patients with coronary artery diseases in Jordan
	1. Introduction
	2. Methods
	2.1. Study design
	2.2. Setting and sampling
	2.3. Data collection procedure and ethical considerations
	2.4. Instruments
	2.5. Data analysis

	3. Results
	4. Discussion
	4.1. Limitations of the study
	4.2. Implications and recommendations

	5. Conclusion
	Declarations
	Author contribution statement
	Funding statement
	Data availability statement
	Declaration of interest's statement
	Additional information

	Acknowledgements
	References


