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a b s t r a c t

Objective: The purpose of this study is to assess the awareness on cardiac rehabilitation (CR) in patients
with coronary heart disease (CHD).
Methods: Inpatients diagnosed with coronary heart disease were recruited from 3 hospitals in this study.
The study employed a cardiac structured questionnaire to assess respondents' level of awareness, and
bivariate to analyze the sociodemographic factors that influence the awareness on CR.
Results: Of all 500 participants, 66.40% were male and the mean age was 62.51 ± 9.96 years. The mean
score of knowledge was 44.00 ± 17.00 (score range: 0e93), and the mean level of awareness was 47.31%
(awareness range: 0e100%). The highest mean level of awareness was in the reexamination subscale
(98%) and the lower were in the basic information about CR program, SP optimized medication and heart
rate subscale. Bivariate analysis showed that higher age was associated with less knowledge. Patients
with higher education level and better income status had better knowledge. And patients who lived in
rural and had no jobs had less knowledge.
Conclusions: This study showed low levels of awareness on CR program in CHD patients in Baoding.
Therefore, the need for health education is indicated in this study to improve the awareness on CR
among CHD patients.
© 2017 Chinese Nursing Association. Production and hosting by Elsevier B.V. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Cardiovascular disease (CVD) is the first cause of death in China,
accounting for 2 in every 5 deaths each year. The mortality in rural
area is 44.60% and in city 42.51% [1]. Coronary heart disease (CHD)
is the most common type of CVD. Patients with CHD are at high risk
of recurrent events and bear the large financial burden. Secondary
prevention (SP) has been proved to be effective, however, many
factors such as patients' adherence and medical intervention can
influence the rehabilitation progression of CHD [2,3].

Cardiac rehabilitation (CR) is a comprehensive SP program,
delivered by a multidisciplinary team [4]. The core components of
CR include baseline assessment, nutritional counseling, risk factor
management (i.e., blood pressure, obesity, diabetes mellitus,
smoking, and lipids etc), physical activity counseling and training,

and psychosocial interventions [5]. A recent Cochrane systematic
reviewandmeta-analysis showed that excise-based CR reduced the
mortality of cardiovascular as well as medical cost, and improved
the health-related quality of life [6]. It has also been showed that
patients with CHD can benefit from CR programs in China [7,8].

Health education is the main intervention in SP program for
CHD worldwide. The benefits had been studied by researches
[9e12], which was associated with increased patients' knowledge
[13]. Studies also suggested that the education on CR should be
taken into consideration in developing CR program [14,15]. Hence,
educators need to address patient's awareness level of CR before
they participate in CR program in order to promote effectiveness of
CR [16]. In this context, given the recognition of potential benefits
of health education on CR program, investigating the awareness
level of CR is necessary.

Unlike other counties, the awareness level of CR has not been
sufficiently investigated in China. Hence, the aim of this study is to
assess it, and explore the potential factors that influence this con-
dition. This study may provide an evidence to promote health ed-
ucation of cardiac rehabilitation for discharged patients with
coronary heart disease in China.
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2. Methods

2.1. Study design, setting and samples

This cross-sectional survey was conducted at three general
hospitals in Baoding, the Affiliated Hospital of Hebei University,
Baoding First Central Hospital, and Chinese PLA 252 hospital.
Eligible participants were included if they met the following
criteria: (1) diagnosed with coronary heart disease (CHD) by the
physician; (2) would discharge from the hospital; (3) had ability to
read and write; (4) informed consent. Participants were excluded if
they were confused and unable to participate because of their
disease condition (for instance, were mechanically ventilated or
deem too ill by the interviewer to participate). Sample size was
calculated by a significance level of 0.05, acceptable error 0.1, and
standard deviation 1.12 obtained in preliminary experiment.
Considering the lost ration, 500 participants would be required for
this survey.

2.2. Data collection

Consecutive patients were recruited during 5-month period
from March to August in 2015. When participants signed informed
consent, research assistants conducted a face-to-face interview to
collect data. A total of 500 participants answered the questions read
by the interviewers. All of research assistants accepted training
about this survey design, purpose, and instruments before the
interview. These clinic survey procedures were approved by the
hospital review boards.

2.3. Measures

Two self-administered questionnaires developed by the
research group were administered in this survey. The first ques-
tionnaire contains questions on socio-demographic (e.g. age,
gender, marital status, education attainment, income status, type of
medical insurance, and residence in city or rural area) and clinical
characteristics (e.g. family history of CHD, first time of diagnosed
with CHD, number of hospitalization for CHD and comorbidities).

The second questionnaire: cardiac rehabilitation knowledge
questionnaire was used to assess CHD patients' CR knowledge.
According to the core components of CR/SP programs recom-
mended by the American Heart Association (AHA) and the content
of Chinese specialists consensus on CR/SP programs, we examined
the 13 domains of this questionnaire. It includes basic information
about CR, risk factor of CHD, blood lipid management, blood pres-
sure management, blood glucose management, diet, weight,
medication management, emotion, exercise, sleep, reexamination,
and heart rate. The Cronbach' s alpha coefficient in this study was
0.945, indicating adequate internal consistency. Content validity of
the questionnaire was examined by five physicians who were
specialist in coronary heart disease research and practice. The
average of content validity index of all items was 0.82. It ascer-
tained 17 single-choice and 12 multiple-choice. Each correct
answer was counted 1 score in single-choice. Each correct answer,
or no choosing false answer was counted 1 score. Scores ranged
from 0 to 93, with higher scores indicating higher CR knowledge.
The awareness rate was equal to the median/total scores. It took
approximately half of an hour to complete this questionnaire.

2.4. Data analysis

Descriptive statistics was reported asmedian and quartile range,
frequencies and percentages. To evaluate the relationship between
demographic, clinical characteristics and awareness of cardiac

rehabilitation, we performed t-test, separate variance estimation t-
test, analysis of variance and Pearson correlation. All data analysis
was performed using SPSS19.0.

3. Results

3.1. Participants characteristics

The mean age of participants was 62.51 years (SD ¼ 9.96) and
the majority (66.4%) were male. 68.80% reported junior high school
as their highest education level. Approximately half of patients
lived by agriculture and only 12.20% had a good income status.
Most patients (97.2%) accepted medical insurance assists from
government and 55.5% have family history of CHD. Two thirds
(75.2%) of the participants had gone hospital more than twice for
CHD attack and 44.88% combined other diseases. Sociodemo-
graphic and clinical characteristics of participants included in this
study were shown in Table 1.

3.2. The awareness rate on cardiac rehabilitation knowledge

Table 2 showed that the median was 44.00 ± 17.00 (95%CI:
42.00e45.00). The highest was in the reexamination subscale. The
lower awareness rate were in the basic information about CR, SP
optimized medication and heart rate subscale. The awareness rate
of blood pressure, blood glucose, blood lipid, diet, weight and sleep
management was in the middle. The basic information about CR
program contained three aspects: have you heard of CR program,
core components and benefits. Only 10.2% patients have heard CR
program, thus they didn't know the core components or benefits.
The median of basic information about CR program was 0. In ex-
ercise management, although themean awareness ratewas 66.67%,
only 48.2% patients knew the appropriate exercise frequency and
59% knew the appropriate duration time. And only 48.7% knew how
to identify the appropriate exercise strength. The items with lower
awareness rate were shown in Table 3.

Table 1 indicated that higher age was associated with lower
cardiac rehabilitation knowledge (r ¼ �0.167, p < 0.001). Patients
with lower education attainment and poorer income status had less
cardiac rehabilitation knowledge. Both patients lived by agriculture
or unemployed had less knowledge than other professions, how-
ever, there were no significant differences between them. Patients
who had gone to hospital once for heart attack had more knowl-
edge than twice or three times. But it had no differences between
once and four times or more.

4. Discussion

4.1. CR/SP program should be developed in patients with CHD

The overall awareness rate on CR (47.31%) was low among in-
patients with coronary heart disease in our study [17,18]. Moreover,
our study found that patients had less awareness on basic infor-
mation about CR and SP optimized medication. CR had been well
established in developed countries in 1980s, while it just started at
that time in China [19]. At present, CR/SP program has not been
sufficiently administered in hospital in our country. On one hand, it
is possible that lack of professional multidisciplinary team and fa-
cilities for CR program. On the other hand, health-care pro-
fessionals still focused on medical treatment, and had less concern
on disease prevention and rehabilitation so that they had less
knowledge on CR program. Hence, Chinese CHD patients were
unfamiliar with the content of CR program. With the higher and
higher morbidity and mortality of CVD in China, systematic CR/SP
program needs to be popularized. In particular, the core
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