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Introduction

Abstract

BACKGROUND: Engagement in health-promoting behaviors (HPB) among patients with cardiovascular diseases
(CVD) is important, particularly for the high-and-very-high-risk group. However, information concerning HPB and risk
of cardiovascular events among patients with CVD is limited.

AIM: This study aimed to explore HPB and risk of cardiovascular events among patients with CVD.

METHODS: A cross-sectional quantitative study was conducted among adults with confirmed CVD (n = 167) using
multistage cluster sampling. Health-Promoting Lifestyle Profile 2 and World Health Organization/International
Society of Hypertension Risk Prediction Chart were used for measuring HPB and cardiovascular risk levels. Data
were analyzed using Pearson correlation, one-way ANOVA and multiple linear regression tests.

RESULTS: Women, marriage, low income, and hypertension dominated with 60 years as mean age. Among the
subscales of HPB, interpersonal relationship had the highest score while physical activity in the poorest score
and almost half of the respondents had a low-risk of cardiovascular events. There was a significant correlation
between the nutrition subscale and cardiovascular risk levels and it showed significant difference between low-and
high/ very- high-risk groups of cardiovascular events. Although the risk of cardiovascular events did not demonstrate
prediction of HPB, age (§ = 0.250; Cl = 0.001-0.013), educational level (§ = 0.200; Cl = 0.005-0.107), presence of
diabetes ( = 0.183; Cl = 0.013-0.286), and smoking ( = —0.195; Cl = —0.372—[-0.005]) explained 20.7% of the
HPB variance.

CONCLUSION: Therefore, the authorities of stakeholders need to consider that a tailor-made health-promoting
program should be proposed particularly to increase physical activity and promotes healthy nutrition among patients
with CVD. Furthermore, considering special needs among patients with CVD are crucial to support them within their
cultural perspective.

not been diagnosed with CVD vyet [3], [4], [5]. The
common risk of CVD is for fatal events such as heart
attack and stroke [6]. There are four levels of risk of

Cardiovascular diseases (CVD) are a group of
important public health concerns and a significant cause
of death around the world. CVD contributes to 17.5
million global deaths or 31% of the overall causes of
death worldwide. Approximately, 82% of deaths due to
non-communicable diseases occur in low-and middle-
income countries where CVD accounts for 37% [1]. In
Indonesia, one of the low-and middle-income countries,
CVD accounts for 37% of total deaths with smoking and
hypertension as the major risk factors [2].

Patients with CVD are known to have the risk
of cardiovascular events, in which stroke and heart
attack are common forms, based on their present
health status and behaviors. People with risk factors,
for instance, presence of diabetes, hyperlipidemia,
elderly, and smoker also have increased chances to
develop cardiovascular events although they have

cardiovascular events among CVD patients; low,
moderate, high, and very high-risk regarding fatal or
non-fatal events [3], [5], [6], [7]. Having a low risk of
cardiovascular event does not mean that someone does
not have any risk at all. As a consequence, all people
with risk factors or confirmed CVD should be aware of
their risk of cardiovascular events and be encouraged
to reduce their risk level [4].

Research results have indicated that the risk
of cardiovascular events among patients with CVD is
manageable and preventable [1], [8], [9]. The World
Health Organization (WHO) suggests reducing the
risk of cardiovascular events through school, worksite,
or community-based approaches. This approach has
been demonstrated to effectively help patients in
promoting higher quality of life and reducing the fatal
risk of cardiac diseases [10], [11]. Moreover, several
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risk factors among patients with CVD are modifiable
by addressing behavioral changes, in terms of health-
promoting behaviors (HPB), such as smoking cessation,
vegetable and fruit consumption, low sodium intake,
regular physical activities, weight control, and limitation
on alcohol intake [1]. The HPB are associated with low
mortality and morbidity among patients with CVD [12].

HPB, according to the original explanation
by Pender, refer to all approaches and expressions of
actualizing action to sustain and increase personal well-
being, self-actualization, and fulfillment [13]. The HPB
also indicate promotion and prevention of advanced
degradation of the present disease state through
personal responsibility and commitment for a healthy
lifestyle [14], [15]. Pender described HPB into six
approaches as physical activity, spiritual growth, health
responsibility, interpersonal relationship, nutrition,
and stress management (SM) [13]. Several studies
showed that HPB can help to promote and preserve
independence, health state, increase quality of life, and
lower medical costs [11], [12], [16], [17]. In advanced
cases, among patients with CVD, engagement in HPB
has been known to assist in preventing premature death
and experiencing less burden of disability [9], [12].

The features of HPB may be different between
developed and developing countries [16]. Among the six
approaches of HPB, spiritual growth and interpersonal
relationships might contribute to particular roles in
healthy lifestyle behaviors. In a developing country, for
instance in Indonesia, the religious atmosphere is strict
and the collectivist culture exists [18], which assists
people to become interdependent and connects them to
communal goals as a group identity [19]. The exploration
of the unique contribution of HPB in a developing country
with a collectivist culture may provide specific needs
and interventions among this population. At present, the
information related to this topic is limited.

HPB among patients with CVD may stimulate
behavioral changes that affect the risk of cardiovascular
events [9], [12]. However, there is still very limited
information about the relationship between HPB and the
risk of cardiovascular events. Therefore, the purpose of this
study was to examine the relationship between HPB and
the risk of cardiovascular events in patients with CVD in
Indonesia. Furthermore, the researchers aimed to explore
the predicting factors of HPB among patients with CVD.

Methods

Design and participants

A cross-sectional study was conducted with
a descriptive and correlative design. Multistage cluster
sampling method was applied to select participants.
First, the researchers randomly selected participants

using cluster random sampling based on the village
areas between August and October 2017. One village
in Yogyakarta was randomly selected using a simple
lottery. Approaching participants were continued using
convenience sampling in the chosen village using inclusion
and exclusion criteria. The inclusion criteria were: Adult
patients (more than 18 years old) who had confirmed
diagnosis as CVD (i.e. heart failure, hypertension,
coronary heart disease, stroke, and other peripheral
vascular diseases) and understood Bahasa Indonesia.
Patients who had confirmed cognitive and/or psychiatric
problems and were unable to fill out questionnaires
(i.e. limited extremities’ function related to stroke or post
cardiac arrest) were excluded from the study.

The estimated sample size was calculated
using G*power software 3.1.9.2 with F test for logistic
regression analysis with the assumption of o = 0.05,
effect size = 0.15 [20], power level = 0.80, 95%
confidence interval (Cl), and considering 12 predictors to
be analyzed. The effect size was based on the Hamilton
et al. study that analyzed HPB [12]. A minimum sample
required 127 and after adjusting for 10% missing data,
the study needed a minimum of 140 participants.

Measurements

The demographic data were recorded using
a checklist including age, gender, educational level,
working status, monthly income, marital status,
comorbidity, type of CVDs, systolic and diastolic blood
pressure (BP), dyslipidemia, body mass index (BMI),
and cholesterol. Non-fasting blood cholesterol level
was measured as recommended [3] and classified as
dyslipidemia when more than 200 mg/dl. BP was taken
twice in a seated or lying position at the beginning
and end of the procedure. The mean of the two
measurements of BP was documented [21].

The HPB variables were measured using the
health promoting lifestyle profile 2 (HPLP) [22]. The
HPLP2 was developed according to Health Promoting
Model [13], consisting of 52 items to understand
individual engagement in health-promoting and health-
related behaviors using a Likert scale from one (never)
to four (routine) for each item. There are six subscales
in the HPLP2 including: (1) Physical activity, (2) spiritual
growth, (3) health responsibility, (4) interpersonal
relationship, (5) nutrition, and (6) stress management.
The possible total score ranged between 52 and 208
with the average score between one and four, which
implied how the individual applies HPB. It is suggested
to calculate the mean of total and subscales rather
than sum scores. The higher scores indicated higher
engagement in a healthy lifestyle. The instrument has
been widely used in nursing and medical research with
well-established validity and reliability [9], [12], [22].
Pretesting results indicated that the HPLPI2-Indonesian
version (I-HPLP2) is valid and reliable with CVI 0.83—
0.96 and Cronbach’s alpha coefficient = 0.81 [23].
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Patients with CVD have a risk of cardiovascular
events such as aheartattack and stroke. ltcan be assessed
using the WHO/International Society of Hypertension
(ISH) Risk Prediction Chart which is a common instrument
used to identify the 10-year risk of fatal or non-fatal
cardiovascular events [6], [16], [24]. The risk is determined
based on age, gender, systolic BP, smoking status, total
blood cholesterol, and presence or absence of diabetes.
The chart is available for 14 epidemiological sub-regions
for both with and without blood cholesterol data [3], [5].
For Indonesia, the WHO/ ISH Risk Prediction Chart SEAR
B is suitable to use [3], [5], [6], [7]. Itis an easy and simple
tool to classify the risk of cardiovascular events among
patients with CVD, particularly for the primary health
center (PHC) units. The risk chart proposes five colors;
green, yellow, orange, red, and dark red that indicate
three risk levels, that is, low risk (<10% and green color),
moderate risk (10-19% and yellow color), and high/very-
high-risk (20-29%, orange color and =30%, red or dark
red). High and very high risks have similar treatments;
therefore, they could be classified as one group [6].

Data collection

Procedures for data collection in this present
study were initiated by submitting ethical clearance to
the Institutional Research Board (IRB). After obtaining
the approval, the researchers requested the official
permission of the PHC units and local government for data
collection and conducted a short training program for five
research assistants (RAs). Training materials focused on
purpose, inclusion and exclusion criteria, measurements,
data collecting protocol, informed consent, and coding
process. To make sure there were appropriate and equal
understandings, the RAs simulated measuring height,
weight, and BP and interviewed random subjects.

At the beginning, the researchers collected a list of
cardiovascular patients from the PHC units and divided all
participants into five groups based on the village areas where
they live as a cluster. Arandom procedure using the cluster-
sampling method selected potential participants. In the
selected village, researchers approached the participants
using purposive sampling based on inclusion and exclusion
criteria. Then, the RAs contacted and visited the potential
participants at home. They explained the research purpose
and participant’s task as the commencement of protocol. If
potential participants agreed to participate, RAs asked them
to sign an informed consent form and then measured their
body height, weight, BP, and non-fasting blood cholesterol.
Participants were then asked to answer the questionnaire
right after the biological measurements. The RAs checked
the completed questionnaire and then kept them in an
envelope.

Ethical considerations

The ethical clearance approval from the IRB
committee had been granted. Participants received

information about the research and signed informed
consent forms before joining the study. No identifiable
information was requested. Each participant was coded
with a number to prevent the identification of his/her
participation. They were informed they could withdraw
from the study at any time and whether they participate
or not would not affect their medical treatment.

Data analysis

Alldatawereanalyzedusing SPSSversion 20with
a significant level of p < 0.05. Both results of the Shapiro—
Wilk test (p = 0.159) and Kolmogorov—Smirnov test (p =
0.200) implied the homogeneity and normal distribution of
the data [25]. Mean, median, frequency, and percentages
were used for describing the demographic data, HPB,
and risk of cardiovascular events. Pearson correlation
analysis assessed the association between HPB and the
risk of cardiovascular levels. One-way ANOVA analysis
was used to identify HPB among different risk groups of
cardiovascular events and Tukey HSD followed as a post
hoc test. To explore the HPB, hierarchical multiple linear
regressions analyzes were applied using three-steps,
including patient characteristics, health-related variables,
and risk of cardiovascular events.

Results

Participant characteristics

Atotal of 170 participants were invited and only
three persons refused to join so there was a response
rate of 98.2% where hypertension led (92.8%) among
other CVDs. The average age was 60 years old
(SD = 11). The majority of participants, as shown in
Table 1, were female (61.7%), not working (67.1%), and
low monthly income (86.2%), married (76%) and had a
low education level (elementary or below about 49.7%),
with dyslipidemia (55.7%) and had normal BMI (53.9%).

The HPB and risk level of cardiovascular
events

As shown in Table 1, the mean of HPB was
2.81 £ 0.33, indicating better engagement of HPB. The
range of means for the subscales was between 2.32 and
3.22. The highest one was interpersonal relationship
(IR, M = 3.22 + 0.49), followed by spiritual growth (SG,
M = 3.08 + 0.48) while the lowest one was the physical
activity (PA, M = 2.32 + 0.68) subscale. Interestingly,
mean scores of IR, SG, and stress management (SM)
were more than three.

Risk level of cardiovascular events was
widely distributed among participants. Nearly, a half of
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Table 1: Participants’ characteristics, health-promoting Table 2: The health-promoting behaviors among different risk
behaviors and risk of cardiovascular events (n = 167) groups of cardiovascular events
Variables Category/IS M+ SD n % Sum of squares df Mean Square F Sig.
Age 60.20 + 11.45 HR
Systolic BP mmHg 159.10 + 24.88 Between groups 0.476 2 0.238 0.512 Ns
Diastolic BP mmHg 90.36 + 14.19 Within groups 76.186 164 0.465
Cholesterol mg/d| 215.89 + 58.64 Total 76.662 166
mmol/l 5.68 £ 1.54 PA
BMI kg/m’ 24.06 +4.41 Between groups 0.021 2 0.010 0.022 Ns
Gender Male 64 383 Within groups 76.715 164 0.468
Female 103 61.7 Total 76.736 166
Education level Elementary or below 83 497 NT
High school 72 431 Between groups 1.222 2 0.611 3.369 0.037*
Bachelor or above 1272 Within groups 29.737 164 0.181
Working status Yes 55 329 Total 30.959 166
No 12 671 SG
Monthly 0-2 million 144 86.2 Between groups 0.725 2 0.362 1.698 Ns
income (IDR) 2—-4 million 17 10.2 Within groups 35.009 164 0.213
>4 million 6 3.6 Total 35.733 166
Marital status Yes 127 76.0 IR
No 40 24.0 Between groups 0.171 2 0.086 0.369 ns
BMI Classification ~ Underweight 12 7.2 Within groups 38.073 164 0.232
Normal 90 539 Total 35.733 166
Overweight 46 27.5 SM
Obesity 19 1.4 Between groups 0.330 2 0.165 0.797 Ns
Comorbidity Diabetes 35 21.0 Within groups 33.958 164 0.207
Smoking 23 13.8 Total 34.288 166
History of high cholesterol 49 293 HPB
Family history of CVD 71 425 Between groups 0.110 2 0.055 0.491 Ns
Dyslipidemia 93 55.7 Within groups 18.313 164 0.112
Type of CVD Heart failure 12 72 Total 18.423 166
(History of) stroke 13 7.8 *p < 0.05 (two-tailed). HPB: Health promoting behavior, HR: Health responsibility, IR: Interpersonal
Coronary heart diseases 8 48 relationship, PA: Physical activity, NT: Nutrition, Ns: Not significant, SG: Spiritual growth, SM: Stress
Hypertension 155 92.8 management.
Health-promoting Interpersonal relationship (9 items)  3.22 + 0.49
behaviors Spiritual growth (nine items) 3.08 £ 0.46
Stress management (eight items) ~ 3.03 £ 0.46 showed significant correlation with total score of HPB
Health responsibility (nine items 2.68 +£0.68 .
Neton oot )R (r=0.581 and r = 0.634, respectively), PA (r = 0.199 and
Physical activity (eight items) 2.32+0.68 r= 0193), and SM subscales (r =0.369andr = 0365)
Total score 2.81+0.33
Risk of Low-risk level 82 491 (Tab|e 4)-
cardiovascular Moderate-risk level 27 16.2 Table 3: C lati bet d hic dat d health
events High/very high-risk level 58 347 able 5. Correlation between demographic data and hea

BP: Blood pressure, BMI: Body mass index, CVD: Cardiovascular diseases, IDR: Indonesia rupiah,
IS: International standard, SD: Standard deviation.

participants had low risk level (49.1% and n = 82). It
was followed by high/very-high-risk (34.7% and n = 58)
and moderate risk (16.2% and n = 27).

The exploration of HPB in different risk
groups of cardiovascular events indicated that only in
the nutrition subscale, the significant difference was
found (F = 3.37 and p = 0.037, Table 2). The post hoc
test using Turkey HSD was conducted to identify the
difference between two groups for nutrition subscale.
Between low and high/very-high risk groups of
cardiovascular events, the significant difference was
found (M =0.189 £ 0.073 and p = 0.028).

The correlation analysis (Table 3) showed that
the total score of HPB was significantly associated
with education level (r = 0.25 and p < 0.05), monthly
income (r = 0.19), marital status (r = -0.15), presence of
diabetes (r = 0.23), and smoking status (r = -0.15). The
total score of HPB did not show significant differences
among risk levels of cardiovascular events.

Among HPB subscales, only nutrition showed
significant association with the level of cardiovascular
risk (r = —0.198). Almost all of the total scores for
HPB and SM subscale had significant correlation
with the total and subscales, except for the risk level
of cardiovascular events. Remarkably, among the
collectivism culture society, both SG and IR subscales,

promoting behaviors

Variables R p-value
Age 0.026 ns
Gender 0.062 ns
Education level 0.251 0.001
Working status —0.058 ns
Monthly income 0.185 0.008
Marital status —-0.150 0.027
Diabetes 0.227 0.002
Hypertension -0.129 0.049
Smoking —0.145 0.031
History of high cholesterol 0.085 ns
Family history of CVD 0.034 ns
Systolic BP —0.098 ns
Diastolic BP —0.031 ns
Cholesterol 0.067 ns
Dyslipidemia 0.003 ns
Body mass index 0.067 ns

BP: Blood pressure, CVD: Cardiovascular diseases, Ns: Not significant.

Prediction of the HPB

Findings of the hierarchical multiple linear
regression analysis showed that age (p = 0.247,
95% CI 0.003-0.013, and p = 0.015), education level
(B = 0.198, 95% CI 0.005-0.106, and p = 0.031), the
presence of diabetes (f = 0.166, 95% CI 0.001-0.269,
p = 0.032), and smoking status (f = —0.196, 95% CI
—0.372—0.005, p = 0.044) were significant predictors
of HPB among CVD patients. Together, they counted
for 20.7% of the variance in HPB (F = 1.316, p = 0.016).
However, the risk level of cardiovascular events did not
predict HPB (Table 5). The model showed the significant
predictors including age, education level, and presence
of diabetes.
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Discussion

Participants’ characteristics relate to
personal behaviors. In this study, participants were
predominantly female, not working and having lower
income, lower education, and hypertension with
mean of age of 60 years. The findings reflected the
national CVD condition where participants’ trend had

similar data with our study characteristics [26], [27].
Table 4: Correlation between health-promoting behaviors and
cardiovascular risk level

1.CVDrisk 2HPB 3.HR 4.PA 5NT  6.8G 7R 8.SM

1.CVDrisk 1

2. HPB ns 1

3.HR ns 0.685** 1

4.PA ns 0.682** 0.439** 1

5.NT —0.198* 0.552** 0.377** 0.332** 1

6.SG ns 0.581** ns 0.199** Ns 1

7. 1R ns 0.634** 0.163** 0.193* Ns 0.648** 1

8.SM ns 0.582** 0.250** 0.203* 0.179* 0.369** 0.365** 1

*p < 0.05 (2-tailed); **p < 0.01 (two-tailed). CVD: Cardiovascular diseases, HPB: Health promoting
behavior, HR: Health responsibility, IR: Interpersonal relationship, NT: Nutrition, Ns: Not significant,
PA: Physical activity, SG: Spiritual growth, SM: Stress management.

Healthy lifestyle profile among patients with
CVD is unique. Findings showed that the overall score
of HPB was the highest one, compared with the previous
studies [15], [16], [28], [29]. It indicated CVD patients in
this society engaged in a regular healthy lifestyle. The
high score happened because most participants lived
in a rural area where there are less stress and more
nature in their life. Rural people may have a different
perspective of health that is related to working ability
and doing routine tasks [30]. The finding highlighted
that CVD patients in a rural area had more awareness
about their health. It showed that patients with CVD
who have diabetes comorbidity, higher income, and
higher education but not smoking would have better
engagement in healthy lifestyle.

The present study found that the two subscales
of HPB and IR and SG subscales showed the highest
mean score while PAwas at the lowest score. This finding
had remarkably higher IR and SG than the previous

studies in Canadian and US populations [12], [14], [29].
It may indicate the unique condition of HPB among
patients with CVD in developing countries with
collectivist cultures. It is known that integration of IR and
SG could enhance personal well-being [12] and both
were affiliated in term of linkage and inclusiveness. The
IR requires strong communication to make meaningful
intimacy and attachment whilst SG focuses on inner
peace, harmony, and wholeness [16], [22]. Spiritual
awareness promoted inner peace and wholeness
among transplant recipients and it contributed to
positive outlook for the left-ventricular patients with
assisted devices [14].

Similar findings of higher IR and SG were
found among Korean and Iranian women. However,
they had higher means compared with this study. Shin
et al. identified mean score of SG among middle-aged
Korean women was 3.39 but they had lower IR, which
was directly related to the higher SG aspect [31]. It was
because the maijority of participants in this present study
were daily praying and regularly practicing their religious
belief. Iranian women were found to have higher IR and
SG (3.23 and 3.60, respectively), compared with the
present study. They still shared similarities where both
studies were conducted in a Muslim developing country
where the religious practice is strict. Furthermore, most
participants were Iranian women who were household
keepers or unemployed, closely equal to this study,
which allows more leisure time to focus on healthy
lifestyles [16].

The PA score was consistent with former
studies as the lowest score [12], [14], [15], [16], [31].
It was supported by a previous study that showed
more than half of US women did not have adequate
PA [32] and most of their time was for works related to
housekeeping [15]. It implies that a particular program
to highlight PA or exercise among patients with CVD is
recommended.

Table 5: Regression model of health-promoting behaviors prediction

Predictors

Model 1 (n = 157)

Model 2 (n = 141)

Model 3 (n = 141)

B8

SE

95% CI

B

SE

95% CI

B

SE

95% ClI

Age

Gender
Education level
Working status
Income

Marital status
Blood cholesterol
Body mass index
Systolic BP
Diastolic BP
Diabetes
Hypertension
Smoking

Family history
Heart failure
Stroke

Coronary heart dis.
Dyslipidemia
CVD Risk score
R square
Adjusted R square
AR square

Sig.

F

0.201*

ns

0.239*

ns
ns
ns
ns
ns
ns
ns

11.2%
5.5%

0.041
1.965

0.003
0.025

0.000-0.012
0.028-0.127

0.247*
ns
0.198*
ns
ns
ns

0.166*
ns

-0.196*

ns
ns
ns
ns
ns

20.0%
9.7%
8.8%
0.015
1.798

0.003
0.026

0.068
0.093

0.001-0.013
0.005-106

0.001-0.269
-0.372—0.005

0.250*
ns
0.200*
ns
ns
ns

0.183*
ns

—0.195*

ns
ns
ns
ns

ns
20.7%
9.8%
0.7%
0.016
1.316

0.003
0.026

0.069
0.093

0.001-0.013
0.005-0.107

0.013-0.286
—0.372—0.005

*p < 0.05; **< 0.01. BP: Blood pressure, Cl: Confidence interval, CVD: Cardiovascular diseases, Ns: Not significant.
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Almost half of the participants were in the low-
risk category of cardiovascular events. Conversely, the
next following was high/very-high-risk of cardiovascular
events in the subsequent 10 years. It infers that
the health-promoting programs and risk-reduction
interventions should be proposed. The high/very-
high-risk group needs specific action, not only doing
behavioral modification but also intense treatment
should be provided [3]. Since patients may not know their
actual risk factors or have lower knowledge [28], [29]
assessing and enhancing risk reduction behaviors
should be considered.

In this study, only the nutrition (NT) subscale
showed significantassociation with risk of cardiovascular
events and the difference was substantial among low-
and high/very-high-risk groups. The higher engagement
in a healthy diet had a lower cardiovascular risk. It is
reasonable since determination of risk level of CVD
is related to the metabolic factors such as level of
cholesterol, blood sugar, and BP, which are known to
be associated with fatty, sweet, and salty foods, and
are consumed in the daily diet [33] by most patients
with CVD who are unaware of the risk [33], [34]. This
finding was consistent with a study among Egyptian
women with CVD and research in the US elderly
population [15], [35].

Risk level of CVD did not show significant
association with HPB. It was in contrast with the
previous study among high-risk Egyptian women [15].
Non-significant associations between CVD risk level
and overall HPB score occurred because most invited
participants were at the non-high/very-high-risk group
and mostly had low and moderate risk levels. Mokadem
identified the positive correlation existed for the major
participants with high-risk level of CVD who are more
vulnerable participants [15]. The NT score was also
known to be correlated with risk of cardiovascular
events and HPB [35]. In this study, NT was revealed as
the second lowest mean score and may not contribute
to significant association between risk of cardiovascular
events and HPB. There was possibly another reason
for this non-significant finding in the present study. The
higher finding of the overall mean score of HPB may not
only be due to the high/very-high-risk groups. It may be
reflecting the overall constructive awareness of healthy
lifestyles that existed and was allocated in various risk
levels of CVD.

Demographic characteristics, such as the age,
education level, diabetes comorbidity, and smoking, did
explain one-fifth variation of HPB. It was consistent with
the previous studies [16], [36], [37] but different with
other studies [15], [28]. It was explained since younger
people typically felt good and ignored their health status
whereas the lower education people did not notice
health as a priority [16]. Both then lead to invulnerable
a feeling, which was followed by non-regular action
of healthy lifestyle in their daily life. Meanwhile, the
older persons were showing their willingness and

readinesses to engage with healthy behaviors while
higher education subjects referred to their advanced
accessibility to health information and were easily
engaged in following the advice [16], [36]. The new
outcome was seen when the presence of diabetes and
smoking status significantly contributed in predicting
HPB among this population. This was explained by
CVD patients with diabetes comorbidity and non-
smoking patients who showed more commitment in risk
reducing behavior.

Study limitations

Findings in this study revealed some linked
evidence of HPB andrisk of cardiovasculareventsamong
patients with CVD in a developing country. However,
there remained some limitations in the established site
of data collection and definite measurements. This
study was accomplished in a particular area at Special
Region of Yogyakarta Province, Indonesia, where
the highest prevalence of CVD occurred. The area
of data collection was concentrated in one location,
which was randomly designated due to the sampling
technique. The next project should elaborate into multi
sites for data collection and recruit more CVD patients.
Epidemiological study over the entire area and site
would result in more rigorous findings. An all-inclusive
survey would provide a holistic map of cardiovascular
risks and patterns in HPB, reflecting healthy lifestyles,
which are habitual behaviors among individuals.
Nonetheless, data were only measured at one site once.
Longitudinal research with repetitive measurements
should be considered as the following study. Several
levels of data collection on HPB would postulate nearly
tangible behaviors.

Conclusion

Among HPB subscales, only nutrition indicated
a significant correlation with risk of cardiovascular
events. Interestingly, interpersonal relationships and
spiritual growth showed higher scores among CVD
patients in this specific collectivist culture society, which
showed particular aspects to be considered. Even
though the level of CVD risk could not predict HPB,
demographic and health-related variables explained
HPB by accounting for one-fifth of variance. The
regression model indicated that HP