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Factors influencing health behavior practice 
in patients with coronary artery diseases
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Abstract 

Background: The purpose of this study was to investigate the relationships among cardiac rehabilitation knowledge, 
educational need and health behavior practice in patients with coronary artery disease and explain factors influenc-
ing health behavior practice.

Method: The research participants were 189 patients with coronary artery disease from general hospital located in 
Korea. Self-evaluation questionnaires were used to collect the data. Data was collected from January to May, 2020. 
Data were analyzed using descriptive statistics, independent t-test, one-way ANOVA, Pearson correlation coefficients 
and multiple regression with the SPSS 24.0 program.

Results: There were significant positive relationships between cardiac rehabilitation knowledge and health behavior 
practice (r = .37, p < .001), and significant positive relationships between educational need and health behavior prac-
tice (r = .17, p = .022). Factors influencing health behavior practice were identified, the most critical predictive factor 
was age (≥80) (β = .52), followed by cardiac rehabilitation knowledge (β = .42), regular exercise (No) (β = −.25), family 
history (No) (β = .24), age (60-69) (β = .22), cohabitation (No) (β = −.20) and educational needs (β = .17). The explana-
tion power of this model was 50% and it was statistically significant (F = 13.42, p < .001).

Conclusion: This study suggests that cardiac rehabilitation knowledge and educational need should be considered 
in enhancing cardiac rehabilitation programs designed for patients with coronary artery disease.

Keywords: Knowledge, Need, Health behavior, Patients, Coronary artery disease

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creat iveco mmons .org/licen ses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creat iveco 
mmons .org/publi cdoma in/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Among the 10 leading causes of death in the world, 
coronary artery disease (CAD) is at the top of the chart 
according to the World Health Organization (WHO) 
[1]. In Korea, CAD is the number one cause of death as 
a single disease in which the mortality rate per 100,000 
population was 43.4 in 2008, 60.2 in 2017, and 62.4 in 
2018, thus continuously increasing. The mortality rate 
of CAD among heart diseases is 45.4% [2]. The purpose 
of CAD treatment is to stop the progression of myocar-
dial ischemia or myocardial infarction, which typically 

involved drug therapy and coronary artery bypass sur-
gery in the past. In recent years, percutaneous coronary 
intervention is commonly performed where a balloon or 
stent is used to widen a narrow or blocked passage [3]. 
Since the length of hospital stay is generally less than 
7 days, the intervention is applied to 95% or more of 
patients with acute coronary syndrome [4]. According 
to a five-year follow-up cohort study conducted among 
13,000 patients with acute coronary syndrome from 2011 
to 2015, the success rate of percutaneous coronary inter-
vention is 99.4% [5]. Despite the high success rate of the 
treatment, the mortality rate increased over time as the 
in-hospital mortality rate was 3.9% for 30 days, 4.3% for 
1 year, and 8.6% for 2 years [5]. Previous studies con-
ducted in other countries also reported that one out of 
10 patients who had received percutaneous coronary 
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intervention is rehospitalized within 30 days and has a 
high risk of death within 1 year [6]. Therefore, it is impor-
tant to prevent the occurrence of CAD and provide early 
treatment and to continuously manage the disease in 
order to prevent the recurrence after percutaneous coro-
nary intervention.

The major aspects of cardiac rehabilitation for the 
patients with CAD are drug administration, diet, exercise, 
smoking cessation, and stress management, for which the 
existing health behaviors of the subjects in their everyday 
life need to change [7]. Practicing health behaviors helps 
maintaining an ideal weight by lowering blood lipid levels 
and obesity index while reducing the death rate as well as 
negative emotional problems such as anxiety and depres-
sion [8]. Therefore, practicing health behaviors, such as 
regular and continued drug therapy, low-fat, low sodium, 
and low-cholesterol diet, regular exercise, smoking cessa-
tion, follow-up examination, and compliance with treat-
ment plan, is a major factor for preventing the recurrence 
after percutaneous coronary intervention [9]. Despite 
consistently practicing health behaviors is recommended 
to prevent the recurrence and deterioration after acute 
treatment in patients with CAD and related studies have 
been conducted based on various grounds, the degree of 
practicing health behaviors has been reported to be low 
across the globe and cardiac rehabilitation programs have 
been proven to be ineffective in helping patients prac-
tice health behaviors, improving physical functions, and 
reducing the mortality rate [10]. Changing the behaviors 
in everyday life requires a strong determination to change 
the lifestyle patterns that have been performed habitually 
in addition to a long-term management over an extended 
period of time, thus being difficult to practice [11]. As 
realization grows of the influence of health behavior 
practice on recovery from CAD, most current cardiac 
rehabilitation programs emphasize education about the 
disease and treatment as a way to improve treatment 
adherence and health behavior practice [12]. Therefore, 
the factors influencing the health behavior practice need 
to be identified first for developing and applying an effi-
cient cardiac rehabilitation program.

An individual’s knowledge and attitude toward such 
behaviors are very critical factors for understanding the 
behavior of humans and inducing behavioral changes 
[13]. In particular, knowledge related to health may 
change an individual’s belief that induces health-related 
behaviors and a change in attitude for practicing health 
behaviors, thereby ultimately increasing the degree of 
practicing health behaviors [14]. Cardiac rehabilita-
tion knowledge refers to the knowledge related to CAD 
including risk factor management, physical activity, 
and social and psychological integrity recovery [15]. A 
cardiac rehabilitation educational program is initiated 

after the cardiac event and encompasses the indi-
vidual’s interests, habits, and socioeconomic lifestyle. 
Active components of the program include assess-
ment of the individual’s interest and capacity to change. 
Another facet of assessment is determining the indi-
vidual’s learning needs. Information from a question-
naire that assesses perceived learning needs of patients 
can provide the basis for development of an individual-
ized cardiac rehabilitation educational program. As the 
health behavior practice is strengthened as the level of 
knowledge is higher [16], an educational program for 
improving cardiac rehabilitation knowledge in patients 
with CAD is required in addition to supportive nurs-
ing intervention for consistently maintaining health 
behaviors.

With respect to health behavior practice in patients 
with CAD, a positive effect of providing programs on 
disease-related knowledge and compliance with patient 
role was proven in a study on disease-related knowledge 
and health behavior practice according to the risk factor 
of atherosclerosis in patients with myocardial infarction 
[17], and a study on the effect of cardiac rehabilitation 
programs provided to patients with myocardial infarction 
on health behavior practice [16]. Furthermore, in studies 
on educational demands of patients with CAD, there was 
a high educational demand on first aid [18] and disease-
related risk factors such as diet, drug administration, 
everyday life, exercise, and the nature of disease [15, 19]. 
However, the means or methods for educating patients 
that can be used by nurses are limited in clinical settings; 
the educational content preferred by family and health-
care providers vary from that preferred by patients, and 
therefore, the participation in programs and educational 
effects are not assured [20]. Therefore, for encouraging 
the health behavior practice in patients with CAD, it is 
important to examine the level of knowledge and educa-
tional demand in terms of the disease and recovery pro-
cess from the perspective of patients who are the subject 
of disease management [20].

In this study, cardiac rehabilitation knowledge, educa-
tional demand, and health behavior practice of patients 
with CAD were examined and the factors affecting the 
health behavior practice were identified in order to build 
basic materials for developing a cardiac rehabilitation 
program based on the demands of the subjects.

The purpose of this study is to investigate cardiac reha-
bilitation knowledge, educational demand, and health 
behavior practice of patients with CAD. The detailed 
purposes of this study are as follows.

• Identify cardiac rehabilitation knowledge, edu-
cational demand, and health behavior practice of 
patients with CAD



Page 3 of 9Jung and Yang  Health Qual Life Outcomes            (2021) 19:3  

• Identify the difference in health behavior practice 
according to the general characteristics of patients 
with CAD

• Identify the correlation between cardiac rehabilita-
tion knowledge, educational demand, and health 
behavior practice of patients with CAD

• Identify the factors affecting the health behavior 
practice in patients with CAD

Methods
Research design
This research is a descriptive study for investigating car-
diac rehabilitation knowledge, educational demand, and 
health behavior practice of patients with CAD. And iden-
tifying the factors affecting the health behavior practice.

Subjects
The subjects of this study were those who were admitted 
to the cardiovascular ward after undergoing percutane-
ous coronary intervention (PCI) who met the selection 
criteria.

The criteria for selecting research subjects are as 
follows.

1 Those who have undergone percutaneous coronary 
intervention (PCI) for coronary artery disease (myo-
cardial infarction, angina).

2 Those who have no complications from the proce-
dure, such as severe arrhythmia or heart failure.

3 A person who has clear consciousness and has the 
ability to decipher Korean and can respond to this 
study.

4 A person who understands the purpose of the study, 
accepts the participation in this study, and gives writ-
ten consent.

5 Those who do not have chronic obstructive pulmo-
nary disease, musculoskeletal disease, or disability 
that may affect their activities.

The subjects who are hospitalized in two university 
hospitals in city G and one general hospital in city I were 
recruited through convenience sampling. Using G*Power 
3.1.4, the minimum sample size for a multiple regression 
analysis was calculated to be 172, considering the signifi-
cance level ⍺ of 0.05, statistical power of 95%, medium 
effect size of 0.15, and 10 independent variables. Consid-
ering a 10% withdrawal rate, a total of 200 surveys were 
distributed and 195 surveys were collected. A total of 189 
surveys were analyzed excluding six surveys with incom-
plete responses.

Research tools
1) cardiac rehabilitation knowledge
Cardiac rehabilitation knowledge refers to the knowledge 
related to CAD including risk factor management, physi-
cal activity, and social and psychological integrity recov-
ery [15]. The tool for measuring cardiac rehabilitation 
knowledge developed by Kim and Park [17] was used in 
this study. The tool consists of 33 items in five subareas of 
nature of disease, risk factors, diet, drug administration, 
and exercise and everyday life. Incorrect responses and 
‘Do not know’ were given 0 point and correct responses 
were given 1 point. The total score ranged from 0 to 33 in 
which the higher score indicates the higher level of car-
diac rehabilitation knowledge. The reliability of this tool 
had Cronbach’s alpha of 0.75 at the time of development, 
and the Kuder-Richardson Formula 20 (KR-20) was 0.77.

2) educational demand
Educational demand refers to the extent that patients 
with CAD wish to receive education from nurses [15]. 
The tool for measuring educational demand CAD devel-
oped by Jeon and Park [15] was used in this study. The 
tool consists of 30 items in six subareas of nature of dis-
ease, risk factors, diet, drug administration, exercise and 
everyday life, and follow-up management. Each item 
was scored based on a 5-point Likert scale in which the 
higher score indicated the higher educational demand. 
The reliability of this tool had Cronbach’s alpha of 0.87 at 
the time of development and 0.98 in this study.

3) health behavior practice
Health behavior practice means modifying habits harm-
ful to health while accepting and maintaining lifestyle 
habits that are beneficial to health [21]. The tool for 
measuring health behavior practice developed by Han 
[19] was used in this study. The tool consists of 30 items 
in four subareas of exercise, drug administration, diet, 
and follow-up management. Each item was scored based 
on a 5-point Likert scale in which the higher score indi-
cated the higher level of health behavior practice. The 
reliability of this tool had Cronbach’s alpha of 0.86 at the 
time of development and 0.88 in this study.

4. Data collection and ethical consideration
The data were collected from January 10 to May 31, 2020. 
Before collecting the data, the researchers obtained an 
approval from the IRB (No. 01908-SB-067) of the respec-
tive institution; a self-reporting questionnaire was used. 
The subjects were informed of the purpose and proce-
dure of the research and then instructed to sign a written 
consent form prior to data collection for protecting the 
rights of the participants. The consent form was printed 
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separately to be signed in order to allow the subjects to 
honestly answer the questionnaire, and then sealed in the 
collection envelope to be submitted. All the data were 
analyzed anonymously.

5. Data analysis
The collected data were analyzed using SPSS 24.0, and 
the detailed data analysis methods are as follows.

• The subjects’ general characteristics, cardiac rehabili-
tation knowledge, educational demand, and health 
behavior practice were analyzed based on descriptive 
statistics.

• The difference in health behavior practice accord-
ing to the general characteristics of the subjects was 
analyzed with the independent t-test and one-way 
ANOVA.

• The correlation between cardiac rehabilitation 
knowledge, educational demand, and health behavior 
practice was analyzed with the Pearson’s correlation 
coefficient.

• The factors influencing the health behavior practice 
were analyzed with multiple regression analysis.

Results
1. The general characteristics of the subjects
69.3% of the subjects were male, and 30.7% were female; 
most of the subjects (31.7%) were in their 60s. Most of 
the subjects had a high school degree or higher (70.9%), 
and 72% of the subjects were living with a cohabitant. 
78.8% of the subjects did not smoke, and most of the 
subjects (50.8%) had the duration of illness of less than 
a year. 65.6% of the subjects did not have a family his-
tory, and most of the subjects (39.7%) had a monthly 
income of 2 million won or higher; only 55.6% of the sub-
jects were exercising regularly. 55.6% of the subjects had 
experience of receiving cardiac rehabilitation education, 
and most of the subjects (40.2%) had a body mass index 
(BMI) of less than 23. 82% of the subjects had lower-den-
sity lipoprotein (LDL) cholesterol level of 130 mg/dL or 
below (Table 1).

2. Cardiac rehabilitation knowledge, educational demand, 
and health behavior practice of the subjects
The average score of cardiac rehabilitation knowledge 
was 23.89 (4.59) points (out of 33), and the score was the 
highest in the order of risk factors, exercise and every-
day life, diet, nature of disease, and drug administration. 
The average score of educational demand was 3.64 (0.82) 
points (out of 5), and the score was the highest in the 
order of follow-up management after diagnosis, nature 
of disease, drug administration, risk factors, exercise and 

everyday life, and diet. The average score of health behav-
ior practice was 4.23 (0.45) points (out of 5), and the 
score was the highest in the order of drug administration, 
follow-up management, diet, and exercise (Table 2).

3. Health behavior practice according to the general 
characteristics of the subjects
When the difference in health behavior practice accord-
ing to the general characteristics of the subjects was 
analyzed, gender (t = − 3.13, p =  .002), age (F = 9.90, 
p < .001), living with a cohabitant (t = 4.24, p < .001), 
smoking (t = − 5.26, p < .001), family history (t = − 2.31, 
p =  .022), regular exercise (t = 4.34, p < .001), experience 
of cardiac rehabilitation education (t = 2.95, p =  .004), 
body mass index (F = 7.87, p = .001), and LDL cholesterol 
(t = 2.61, p = .013) had a statistically significant difference 
(Table 1).

4. The correlation between cardiac rehabilitation 
knowledge, educational demand, and health behavior 
practice of the subjects
When the correlation between cardiac rehabilitation 
knowledge, educational demand, and health behavior 
practice of the subjects was analyzed, cardiac rehabilita-
tion knowledge had a significantly positive correlation 
with health behavior practice (r  = 0.37, p  < .001), and 
educational demand also had a significantly positive cor-
relation with health behavior practice (r = 0.17, p = .022). 
Therefore, a higher level of cardiac rehabilitation knowl-
edge and educational demand led to a higher level of 
health behavior practice (Table 3).

5. The factors influencing health behavior practice 
in the subjects
In order to identify the factors influencing health 
behavior practice in the subjects, gender, age, whether 
living with a cohabitant, smoking, family history, regu-
lar exercise, experience of receiving cardiac rehabilita-
tion education, BMI, and LDL cholesterol level among 
the general characteristics of the subjects that had a 
statistically significant correlation with cardiac reha-
bilitation knowledge and educational demand were 
input in a regression analysis formula to perform a 
stepwise multiple regression analysis. Gender, age, 
whether living with a cohabitant, smoking, family his-
tory, regular exercise, experience of receiving cardiac 
rehabilitation education, BMI, and LDL cholesterol 
level, which are nominal scales, were converted to 
dummy variables. Stepwise selection was applied for 
189 subjects as no value was greater than the absolute 
value of 3 during case diagnosis. When the hypothesis 
of the independent variables in the regression analysis 
was test, the Durbin-Watson statistic had a value of 
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1.98, which is close 2, thus indicating that no autocor-
relation was detected. The tolerance was 0.73 - 0.96, 
which is greater than 0.1, and the variance inflation 
factor (VIF) was 1.39 - 4.58, which did not exceed 10, 
thus indicating there is no issue with multicollinear-
ity. Moreover, the residual distribution was even with 

respect to [0] when the residual of the scatter plot was 
analyzed, thus satisfying the assumptions of linearity 
and homoscedasticity. The standardized residual P-P 
plot showed that the residual is close to a  45o line, thus 
satisfying the normality assumption. When the effect of 
independent variables on self-care behavior was ana-
lyzed, the most critical predictive factor was age (80 
or above) (β = 0.52, p < .001), followed by cardiac reha-
bilitation knowledge (β = 0.42, p < .001), regular exer-
cise (β = − 0.25, p < .001), and family history (β = 0.24, 
p < .001). The coefficient of determination (Adj  R2) 
which represents the explanatory power of this model 
was .50, thus having 50% explanatory power, imply-
ing that the regression model is statistically significant 
(F = 13.42, p < .001) (Table 4).

Table 1 Health Behavior Practice to the General Characteristics of Participants (n = 189)

SD Standard deviation

Characteristics Categories N (%) Mean (SD) t/F p Scheffé

Sex Male 131 (69.3) 3.09 (0.42) −3.13 .002

Female 58 (30.7) 3.32 (0.47)

Age (year) ≤49a 23 (12.2) 2.74 (0.61 9.90 <.001 a < c,d,e
b < e50-59b 35 (18.5) 3.08 (0.39

60-69c 60 (31.7) 3.18 (0.31)

70-79d 26 (13.8) 3.26 (0.36)

≥80e 45 (23.8) 3.38 (0.48)

Education level ≤Middle school 55 (29.1) 3.23 (0.48) 1.34 .183

≥High school 134 (70.9) 3.13 (0.43)

Cohabitation Yes 136 (72.0) 3.25 (0.39) 4.24 <.001

No 53 (28.0) 2.95 (0.51)

Smoking Yes 40 (21.2) 2.85 (0.51) −5.26 <.001

No 14 (78.8) 3.25 (0.39)

Morbid period (year) <1 96 (50.8) 3.14 (0.49) 0.33 .718

1-2 30 (15.9) 3.15 (0.39)

≥3 63 (33.3) 3.20 (0.42)

Family history Yes 65 (34.4) 3.06 (0.47) −2.31 .022

No 124 (65.6) 3.22 (0.43)

Monthly income (thousand won) <500 49 (25.9) 3.03 (0.55) 2.83 .062

≥500, <2000 65 (34.4) 3.20 (0.29)

≥2000 75 (39.7) 3.22 (0.47)

Regular exercise Yes 73 (38.6) 3.33 (0.32) 4.34 <.001

No 116 (61.4) 3.06 (0.48)

Education experience Yes 105 (55.6) 3.25 (0.38) 2.95 .004

No 84 (44.4) 3.06 (0.50)

Body mass index (kg/m2) <23a 76 (40.2) 3.27 (0.41) 7.87 .001 a,b>c

≥23,<25b 33 (17.5) 3.26 (0.43)

≥25c 80 (42.3) 3.02 (0.46)

LDL Chol (mg/dL) ≤130 155 (82.0) 3.22 (0.35) 2.61 .013

> 130 34 (18.0) 2.90 (0.70)

Table 2 Degrees of Variables (n = 189)

SD Standard deviation

Variables Mean (SD) Min ∼ Max Range

Knowledge of Cardiac Rehabilita-
tion

23.89 (4.59) 10.00 ∼ 31.00 0 ∼ 38

Educational Needs 3.64 (0.82) 1.00 ∼ 5.00 1 ∼ 5

Health Behavior Practice 4.23 (0.45) 1.77 ∼ 4.23 1 ∼ 5
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Discussion
This study was conducted to examine cardiac rehabilita-
tion knowledge, educational demand, and health behav-
ior practice of patients with CAD and provide basic 
materials for developing a cardiac rehabilitation program 
based on the demands of the subjects. The following 
implications can be derived from the research results.

The average age of the subjects was 66.2 years and 
69.3% of the subjects were male. These results are simi-
lar to a previous multi-institutional study conducted on 
acute myocardial infarction from 2011 to 2015 which 
reported that the average age was 64.1 years and the pro-
portion of males was 73.5% [5]. The number of elderly 
patients with CAD is constantly increasing in recent 
years as the elderly population increases; while the suc-
cess rate of treatment for the elderly is the same as that 
for younger adults, but the recurrence rate of the elderly 
is higher [22]. The elderly patients have various charac-
teristics related to aging such as deteriorating in cognitive 
and physical functions, complicated diseases, and reduc-
tion in social supportive systems, which can affect their 
health behavior practice [22]. Furthermore, it is difficult 

for the elderly to change their lifestyle patterns or habits 
to improve their health behaviors; therefore, it is impor-
tant to provide appropriate interventions by identifying 
the factors influencing their health behaviors in order to 
reduce recurrence and mortality rate. Generally males 
have a higher risk of heart diseases [5], but females may 
have a higher risk of CAD past the middle age of life [23]. 
Females tend to gain weight as their basal metabolic rate 
decreases due to changes in BMI after menopause, body 
fat percentage, and fat distribution as well as a reduction 
in estrogen level, which increases the risk of developing 
cardiovascular diseases. Since this study has a limitation 
in that only the patients hospitalized in certain regions 
were included as the subjects, repeated studies can be 
conducted by further separating the gender and age and 
possible to propose a study targeting outpatients. As the 
rate of smoking among the patients was 21.2% even after 
being hospitalized for CAD, interventions should be pro-
vided for the subjects who continue to smoke after being 
diagnosed with CAD through consultation and individu-
alized support programs to encourage smoking cessation.

The results of this study showed that the subjects’ score 
of CAD knowledge was 66% which is fairly low. This find-
ing is similar to that of a previous study which examined 
the knowledge of patients with CAD using the same tool 
[15]. In terms of the subareas, the knowledge of risk fac-
tors related to the disease was the highest, while that of 
drug administration was the lowest. The percentage of 
correct answers was 97% for ‘avoid standing for long time 
or lifting heavy objects’ and 94% for ‘avoid vigorous activ-
ity after a heart attack’ which are fairly high, and 21% for 
‘CAD can be completely cured if drug treatment is fol-
lowed properly,’ 35% for ‘sexual life can be maintained 
even after a heart attack,’ and 43% for ‘always carrying 
nitroglycerin to be taken at any time’ which are fairly 
low. The knowledge of the disease can provide proper 
guidelines and motivate the subjects having the disease 
to correctly practice health behaviors. Therefore, identi-
fying the subject’s individual knowledge level and moti-
vating the subjects to practice health behaviors based on 
proper knowledge of the disease can help with recovery 
and preventing the recurrence in patients with CAD. 
A cardiac rehabilitation educational program on drug 

Table 3 Correlations of Variables (n = 189)

Variables Knowledge of Cardiac 
Rehabilitation

Educational Needs Compliance 
of Health 
Behavior

r (p) r (p) r (p)

Knowledge of Cardiac Rehabilitation 1

Educational Needs .08 (.278) 1

Health Behavior Practice .37 (<.001) .17(.022) 1

Table 4 Factors Influencing Health Behavior Practice 
(n = 189)

Including variables in stepwise method: Knowledge of Cardiac Rehabilitation, 
Educational Needs,  Sexa,  Ageb,  Cohabitationc, Family  historyd, Regular 
 exercisee = dummy variable (reference group is male, ≤49, Yes, Yes, Yes), SE 
Standard error, Adj Adjusted

Variable B SE β t p

(Constant) 1.69 0.21 8.11 <.001

Knowledge of Cardiac Rehabilitation 0.04 0.01 .42 6.84 <.001

Educational Needs 0.92 0.03 .17 2.74 .007

Sex (female)a 0.07 0.07 .07 0.98 .331

Age (year) (50-59)b −0.09 0.10 −.07 −0.87 .386

Age (year) (60-69)b 0.21 0.10 .22 2.17 .032

Age (year) (70-79)b 0.11 0.11 .08 0.99 .323

Age (year) (≥80)b 0.54 0.12 .52 4.66 <.001

Cohabitation (No)c −0.20 0.07 −.20 −3.10 .002

Family history (No)d 0.22 0.06 .24 3.85 <.001

Regular exercise (No)e −0.23 0.06 −.25 −3.72 <.001

F = 13.42,  R2 = .54, Adj  R2 = .50, p < .001
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administration, nature of disease, and exercise and eve-
ryday life, which had low scores of knowledge in this 
study, should be developed and applied so as to provide 
sufficient knowledge to subjects and family, followed by a 
study for verifying the effects of the educational program.

Recently, web-based educational programs are being 
developed for patients and family as a method of nurs-
ing intervention. A web-based program overcomes the 
drawbacks of face-to-face training which entails limita-
tions in training time, place, one-time effect, and stand-
ardized content, while enabling the subjects to access the 
material at any time and individually adopt self-directed 
learning. Accordingly, web-based educational programs 
are recommended for the advantages in terms of time 
and cost.

The score of educational demand of the subjects was 
3.64 points (out of 5), which is similar to a previous study 
conducted on patients with CAD [15]. In terms of the 
subareas, the educational demands for follow-up man-
agement after diagnosis and the nature of disease were 
the highest. The score of educational demand was 3.86 
points for ‘the factors causing pain or failure in heart’ 
and 3.81 points for ‘the possibility of recurrence’ and ‘the 
time to revisit the hospital after being discharged’ which 
are fairly high, and 3.31 points for ‘cautions and point in 
time when they can resume sexual life,’ 3.42 points for 
‘structure and function of the heart,’ and 3.43 points for 
‘good and bad food for low-sodium diet’ which are fairly 
low. In a study conducted on health behavior experi-
ence of patients in the convalescent phase of myocardial 
infarction, the subjects wished to receive education that 
is applicable to everyday life after being discharged as 
well as personal consultation and education for questions 
they may have while practicing health behaviors, which 
corresponds to the findings of this study [24].

Unanswered questions may lead to obtaining informa-
tion that has not been verified from unofficial support 
groups, thus bringing negative results. Accepting their 
own conditions and recognizing the limitations may be 
helpful in practicing health behaviors [25]. Therefore, 
providing the content through cardiac rehabilitation 
programs based on the educational demand of the sub-
jects will be efficient in increasing the educational effect. 
Applying a customized educational program according 
to the subjects’ knowledge level and educational demand 
encourages the patients to actively participate in their 
recovery, thus ultimately accelerating the recovery and 
rehabilitation processes and preventing complications.

The score of the subjects’ health behavior practice is 
4.23 points (out of 5), which is rather high. In terms of 
the subareas, health behavior practice for drug adminis-
tration was the highest while that of exercise was the low-
est. In terms of specific items, the score was 3.81 points 

for ‘did not take any medication without the doctor’s pre-
scription’ and 3.79 points for ‘always visited the hospital 
on the scheduled date’ which were fairly high, and 2.46 
points for ‘measured the heart rate after taking medica-
tion,’ 2.51 points for ‘measured the heart rate after per-
forming activities,’ and 2.68 points for ‘did cool-down 
exercises every day’ which were fairly low. Health behav-
ior such as measuring the heart rate can be easily per-
formed by the subject with a simple training; therefore, 
pamphlets and demonstrations should be actively used 
for education and encouragement.

Exercising is critical for improving heart functions and 
risk factors of CAD, but lack of knowledge on specific 
types of exercise or cautions can lead to avoiding exer-
cises due to the fear of having a heart attack. Thus, accu-
rate information and knowledge on exercises need to be 
provided. There is a vast amount of information on diet 
and exercise available on TV or internet media such as 
YouTube, but patients may acquire incorrect knowledge 
due to the overflow of information that has not been veri-
fied as true. Therefore, accurate information should be 
provided through educational materials on cardiac reha-
bilitation composed by healthcare professionals includ-
ing nurses. In recent times, a variety of applications are 
being developed in which the health information of the 
subjects are registered and reflected in real time [26, 27], 
which allows the health management status of the sub-
jects such as the heart rate or drug administration to be 
identified and managed in real time, thus being effective 
as nursing intervention.

In terms of health behavior practice according to 
the general characteristics of the subjects, gender 
(t = − 3.13, p = .002), age (F = 9.90, p < .001), living with 
a cohabitant (t = 4.24, p < .001), smoking (t = − 5.26, 
p < .001), family history (t = − 2.31, p =  .022), regu-
lar exercise (t = 4.34, p < .001), experience of cardiac 
rehabilitation education (t = 2.95, p =  .004), body 
mass index (F = 7.87, p =  .001), and LDL cholesterol 
(t = 2.61, p =  .013) had a statistically significant differ-
ence. Based on a study by Burg et  al. which reported 
that the morbidity rate of a socially isolated group is 
four times higher while the group with a spouse had 
a lower mortality rate along with a faster recovery 
period [28], repeated studies can be conducted in the 
future to examine whether having a spouse (cohabit-
ant) results in the difference in health behavior practice 
in men and women. It is very crucial to exercise regu-
larly since physical activities have been found to be a 
major predictive factor of rehospitalization and reduc-
tion in mortality rate as they lessen re-coarctation of a 
stent in patients with CAD by increasing the number 
of endothelial cells to promote revascularization of 
ischemic and damaged blood vessels [29]. If the patient 



Page 8 of 9Jung and Yang  Health Qual Life Outcomes            (2021) 19:3 

who had received percutaneous coronary intervention 
for acute myocardial infarction is obese, the probabil-
ity of re-coarctation is at least two times higher [30], 
but another study on the mortality rate of patients with 
heart diseases reported that the mortality rate of obese 
patients is not different from that of patients having 
normal weight [31], which indicates that further stud-
ies are required to examine the effect of obesity on the 
mortality rate of CAD.

The results of this study imply that education and 
training programs that are personalized and custom-
ized for age group, gender, or severity of disease need 
to be developed and applied by reflecting the general 
characteristics such as gender, age, and experience of 
receiving cardiac rehabilitation education as well as 
disease-related characteristics such as BMI and choles-
terol level in order to promote health behavior practice 
in patients with CAD. However, repeated studies are 
needed to investigate health behaviors by varying the 
region and scale since the subjects of this study are lim-
ited to patients who are hospitalized in certain regions.

The subjects’ cardiac rehabilitation knowledge and 
educational demand have a statistically significant cor-
relation with health behavior practice. It corresponds 
to the findings of a study which reported a higher level 
of health behavior practice was observed when the car-
diac rehabilitation knowledge level was higher [32]. 
The subjects’ self-efficacy increases and thus enhances 
health behavior if education on disease and disease 
management is systematically provided through health-
care professionals such as nurses to ensure the patients 
have proper knowledge on their disease and disease 
management [17, 32].

This study showed that cardiac rehabilitation knowl-
edge and educational demand explains health behavior 
practice 50% along with age, whether living with a cohab-
itant, family history, and regular exercise. In particular, 
cardiac rehabilitation knowledge and age (≥80) were the 
most critical factors of health behavior practice, which 
corresponds to a previous study which emphasized the 
importance of improving cardiac rehabilitation knowl-
edge to encourage the patients with CAD to practice 
health behaviors [16, 17, 21]. As nursing invention for 
improving health behavior practice in patients with CAD, 
it is important to expand and promote the opportunity 
to learn about cardiac rehabilitation and to encourage the 
changes in patients to adopt healthy lifestyles and habits.

This study has a significance in that it investigated 
the correlation between cardiac rehabilitation knowl-
edge, educational demand, and health behavior practice 
of patients with CAD, and verified the necessity of pro-
viding educational programs on cardiac rehabilitation 
based on the educational demand of the subjects as an 

intervention strategy to improve health behavior practice 
in patients with CAD.

By referring to the results of this study, education and 
consultation should be provided for the items with high 
educational demand and low levels of knowledge and 
health behavior practice in patients with CAD, while 
encouraging the patients to adopt proper health man-
agement in everyday life. Nurses should recognize that 
providing health education is an important part of their 
work, and thus establish patient-oriented and integrated 
cardiac rehabilitation educational programs based on a 
multidisciplinary approach and take initiatives in provid-
ing such education to patients. Meanwhile, as the degree 
of practicing health behavior may increase at first but 
decrease over time after a cardiac rehabilitation program 
was provided [20], a refresher course can be offered to 
the subjects one to 2 years after they are discharged when 
the degree of practice health behavior starts to decrease 
as a means of encouragement.

Conclusions
This study aimed to examine the cardiac rehabilitation 
knowledge, educational demand, and health behavior 
practice of patients with CAD and to identify the fac-
tors affecting the health behavior practice in order to 
provide basic materials for developing a cardiac rehabili-
tation program for improving the health of the patients 
with CAD. The study confirmed that cardiac rehabilita-
tion knowledge and educational demand of patients with 
CAD are major influential factors for practicing health 
behavior.

The following proposals are made based on the find-
ings of this study. First, the subjects of this study were 
the patients with CAD from only certain regions; thus, 
repeated studies are proposed to take the characteristics 
of hospitals, such as region and size, into consideration 
when sampling the subjects. Second, the educational pro-
grams for the patients with CAD should include content 
reflecting cardiac rehabilitation knowledge, educational 
demand, and health behavior practice which were exam-
ined in this study. Especially, by reflecting the items with 
low levels of cardiac rehabilitation knowledge and health 
behavior practice, those with high educational demand, 
and the items with a statistically significant difference 
in the general characteristics, a cardiac rehabilitation 
program personalized for each patient based on their 
demand and that improves the knowledge of the patients 
with CAD should be provided.
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