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Purpose: This study aimed to investigate the status of cardiac rehabilitation knowledge and 
attitude of the medical staff.
Patients and Methods: A questionnaire survey of doctors and nurses was performed in the 
departments of cardiology of 7 teaching hospitals with attitudes, knowledge toward CR in 
Zhejiang Province, China, from April to September 2018, to assess Chinese medical staff for 
the degree of mastery and attitude toward cardiac rehabilitation.
Results: A total of 160 questionnaires were distributed and 152 valid were collected. The 
responding individuals included 106 nurses (69.74%) and 46 doctors (30.26%). The scores of 
cardiac rehabilitation knowledge were 56.68±5.06, and those of cardiac rehabilitation attitude 
were 15.19±3.86. Subgroup analysis showed the lower the job title (P<0.001), the lower the 
educational level (P = 0.011), and the shorter the years of specialty experience (P=0.005), the 
more negative the attitude toward cardiac rehabilitation.
Conclusion: The medical staff has a good mastery of cardiac rehabilitation knowledge. But 
we also find that staffs with lower education level and job title, shorter specialty work 
experience were associated with a more negative attitude toward implement rehabilitation.
Keywords: cardiac rehabilitation, acute myocardial infarction, knowledge, attitude, medical 
staff

Introduction
Cardiovascular diseases (CVDs) represent the top cause of mortality around the 
world, with about 17.5 million patients succumbing to different heart diseases, 
including coronary heart disease (CHD), stroke, rheumatic heart, and myocardial 
infarction (MI).1 Currently, acute myocardial infarction (AMI) is the leading cause 
of death among Chinese individuals,2 accounting for more than 40% of all deaths.3 

In recent years, CVD incidence and the total disease burden have steadily 
increased.4 Cardiac rehabilitation (CR) was a cost-effective way to provide second
ary prevention services that can reduce cardiovascular morbidity and mortality in 
patients with cardiovascular disease (CVD).5–7

There is an overwhelming evidence of the efficacy of secondary prevention initia
tives including cardiac rehabilitation in terms of reduction in morbidity and mortality.8 

Although the benefits of cardiac rehabilitation have been clearly demonstrated, the 
proportion of AMI patients receiving this treatment is relatively low, with only 30–40% 
in European and American countries.9–11 Studies in China12,13 showed that less than 
10% of Chinese CVD patients are administered cardiac rehabilitation. Previous 
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reports14,15 found that the factors affecting the implementa
tion of cardiac rehabilitation include age, gender, health 
condition, knowledge of cardiac rehabilitation services by 
the patient, CVD perception, financial power, and occupa
tional constraints.15 Our research team previously investi
gated patients with AMI in Zhejiang Province for 
knowledge of and attitude toward cardiac rehabilitation,16 

and found that the factors affecting the patients’ participation 
in rehabilitation include age, the knowledge level of cardiac 
rehabilitation, and economic burden. Specifically, resistance 
to rehabilitation was shown to increase with age; meanwhile, 
the lower the rehabilitation knowledge and/or the more ser
ious the economic burden, the higher the resistance.

However, whether knowledge mastery and attitude 
toward cardiac rehabilitation of Chinese medical staff play 
a role in the utilization of this treatment remains unclear. In 
order to more comprehensively analyze the factors affecting 
cardiac rehabilitation, we conducted a survey of the medical 
staff in the Cardiology Departments of 7 hospitals in 
Zhejiang Province, China.

Materials and Methods
Study Design
A questionnaire survey of doctors and nurses was performed 
in the Departments of cardiology of 7 teaching hospitals with 
AMI treatment capacity in Zhejiang Province, China, from 
April to September 2018, to assess Chinese medical staff for 
the degree of mastery of and attitude toward cardiac rehabi
litation. The medical staff in these institutions were invited to 
fill out a questionnaire. Informed consent was obtained from 
all participants before survey initiation. Inclusion criteria 
were: ① doctor or nurse in one of the participating hospitals 
with professional qualification certification; ② More than 2 
years of work in cardiovascular department . Exclusion cri
teria were: ① unwillingness to participate in the study; ② 

visiting or rotating physician from other departments.
The study protocol was approved by the ethics com

mittee of Sir Run Run Shaw Hospital, Zhejiang University 
School of Medicine (ethics number: 20180516–060).

Patient and Public Involvement Statement
In this study, respondents were informed of the purpose of 
the investigation, matters needing attention, conflicts of inter
est and confidentiality of information in the form of informed 
consent. The survey was conducted anonymously, and the 
survey results were presented to the subjects in the form of 
literature publication. The study was conducted on a fully 

informed and consensual basis, and no investigators were 
recruited as it did not involve clinical trials.

Questionnaire Development
The“Questionnaire of factors affecting nursing staff’s will
ingness to undertake cardiac rehabilitation”compiled by Tao 
et al17 (retest reliability and Cronbach’s α reliability coefficient 
of 0.903 and 0.872, respectively) was taken as a basis for the 
current survey, with few questions revised according to the 
study needs. The final questionnaire was generated by cardiol
ogy experts after three rounds of discussion, and included 3 
parts. The first portion encompassed the general information, 
with 6 domains: work position, gender, education level, tech
nical title, years of experience, and working years in cardio
vascular medicine. The second part included questions about 
the knowledge of cardiac rehabilitation, with 12 domains and 
a total of 74 knowledge questions: concept, content, indica
tions and contraindications, and monitoring indicators of car
diac rehabilitation, etc. A correct answer was recorded as 1 
point, and a wrong one as 0 point, for a total maximum score of 
74 points. The higher the total score, the better the participant’s 
mastery of cardiac rehabilitation knowledge. The third part had 
questions related to staff attitude toward cardiac rehabilitation, 
and encompassed cognitive attitude (4 domains), promoting 
factors of cardiac rehabilitation (6 domains) and obstructive 
factors of cardiac rehabilitation (8 domains), with a total of 18 
items. The 5-level Likert scoring method was used for each 
item. Forward scoring questions were scored 1 to 5 points from 
“completely disagree” to “fully agree”, respectively, while 
reverse scoring questions were scored 1 to 5 points from 
“fully agree” to “completely disagree”, respectively. After 
questionnaire compiling was completed, 10 cardiology staff 
meeting the above eligibility criteria in a tertiary hospital were 
selected for a preliminary study; the original survey partici
pants were retested with the same questionnaire a week later, 
and a retest reliability of 0.896 was obtained. Based on the 
results, the questionnaire content that may be ambiguous was 
slightly modified, and a final draft was obtained.

Data Collection and Quality Control
Before the survey, the principal investigator provided homo
geneous training to all surveyors, addressing the survey pro
cess and tools, significance of questionnaire entries, and 
precautions during the survey. Each hospital appointed 
a trained surveyor to administer the questionnaires. During 
the survey, a unified instruction from was used to explain the 
research purpose and questionnaire requirements to all respon
dents in detail. After respondent consent, the questionnaire 
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was filled out anonymously. For problems encountered by the 
respondent, investigators used the unified instruction form to 
further explain. The filling time was 20 to 30 mins. The filled 
questionnaires were recovered on-site. Questionnaire data 
were entered uniformly. A questionnaire was considered to 
be invalid with more than 15% of the included options not 
selected.18 After original data were entered, they were double- 
checked by another member to ensure the correctness of data 
entry.

Calculate Methods
The scores of knowledge questionnaire were judged by per
centage. The scores of 60–79 were moderate, 80–100 were 
good and less than 60 were poor. P<0.05 was considered 
statistically significant among groups in attitude evaluation 
of medical staff with different characteristics, that is, there 
were differences in attitude to rehabilitation among groups.

Statistical Methods
SPSS 23.0 (IBM, NY, USA) was used for data analysis. 
Measurement data with normal distribution are mean ± stan
dard deviation (SD), and were assessed by one-way analysis of 
variance (ANOVA), with post hoc pairwise comparisons for 
determining between-group differences. Measurement data 
with skewed distribution were presented as median and quar
tile; the Kruskal–Wallis H-test was performed for comparing 
multiple groups, and the Mann–Whitney U-test for group-pair 
comparisons. Count data were described by number of cases 
(percentage), and assessed by the Chi-square test or Fisher 
exact test. P<0.05 was considered statistically significant.

Results
General Data
A total of 160 questionnaires were distributed in this study, 
of which 8 were removed due to incomplete answers. 
Therefore, 152 valid questionnaires were retrieved, indi
cating a response rate of 95%.

Of the 152 responders, 55 (36.2%) and 97 (63.8%) were 
male and female, respectively. They comprised 106 nurses 
(69.7%) and 46 doctors (30.3%), with an average medical 
work experience of 5.0 (ranging from 3.0 to 12.8) years; 
cardiovascular medical work experience averaged 4.0 (ranging 
from 1.0 to 6.0) years. A total of 23 (15.1%), 109 (71.7%) and 
20 (13.2%) participants had junior college education, 
a bachelor’s degree and a master’s degree or above, respec
tively. Regarding job title, 94 (61.9%), 44 (28.9%) and 14 

(9.2%) responders had primary, intermediate and senior titles, 
respectively (Table 1).

Mastery of Cardiac Rehabilitation 
Knowledge
The questions assessing the knowledge of the medical staff 
on cardiac rehabilitation are provided in Supplement S1. 
The total score for cardiac rehabilitation knowledge was 
74 points, and the medical staff scored averagely 58, 
which translates to 80 points on a 100-point scale. 
Subgroup analysis based on gender, occupation, education 
level, job title, work experience, and specialty work 
experience showed no significant differences in knowledge 
scores (p>0.01) (Table 2).

Attitudes of the Medical Staff Toward 
Cardiac Rehabilitation
The questions related to the attitudes of the medical staff on 
cardiac rehabilitation are summarized in Supplement S2. The 
scores for cognitive attitudes of the medical staff toward the 

Table 1 General Participants

Characteristic N (%) Median  
(Q1, Q3)

Gender
Male 55 (36.2%)
Female 97 (63.8%)

Occupation
Doctor 46 (30.3%)

Nurse 106 (69.7%)

Education level
Junior college 23 (15.1%)
Bachelor’s degree 109 (71.7%)

Master’s degree and above 20 (13.2%)

Job title
Primary 94 (61.9%)

Intermediate 44 (28.9%)
Senior 14 (9.2%)

Work experience (years) 5.0 (3.0, 12.8)
<5 57 (37.5%)

(5–10) 54 (35.5%)

≥4 41 (27.0%)

Specialty work experience 
(years)

4.0 (1.0, 6.0)

<5 95 (62.5%)

(5–10) 29 (19.1%)

≥10 28 (18.4%)
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application of cardiac rehabilitation are shown in Table 3. 
The total score for this part ranged from 0 to 20. Regarding 
the overall tendency to perform cardiac rehabilitation, 144 
(94.7%) of the 152 respondents indicated that they agreed (4 
points) or “strongly agreed” (5 points). There was no sig
nificant difference between males and females (P=0.091). 
The scores of doctors were higher than those of nurses 
(16.0 [16.0 to 18.0] versus 14.5 [13.0 to 16.0]; P = 0.004). 
Significant score differences were found among various edu
cation groups (P <0.001), with scores in responders with 
a master’s degree and above (17.0 [16.0 to 18.0]) > bache
lor’s degree (15.0 [13.0 to 16.0]) > Junior college (14.0 [12.0 
to 16.0]). There were significant score differences among 
groups with different job titles (P <0.001): senior title (16.5 
[15.0 to 18.0]) > intermediate title (16.0 [14.5 to 17.0]) > 
primary title (14.0 [12.0 to 16.0]). Staff with different work
ing years showed significant score differences (P = 0.011); 
the greater the work experience, the higher the score. 
Likewise, groups with different years of specialty work 

showed significant score differences (P = 0.005); the greater 
the specialty work experience, the higher the score.

The obstructive factors of cardiac rehabilitation accord
ing to the medical staff are shown in Table 4.  No personal 
benefit in carrying out cardiac rehabilitation(70.4%), No 
peersupport from other medical satff (56%) were the top 
two obstructive factors.

The promoting factors of cardiac rehabilitation according 
to the medical staff are shown in Table 5. Possibility of 
acquiring additional knowledge and skills (97.37%), increas
ing the cardiology team’s influence and attracting more atten
tion from the hospital (94.08%), and strengthening 
collaboration among doctors, nurses, rehabilitators and other 
medical staff (94.08%) were the top factors.

Discussion
This cross-sectional study performed in 7 teaching hospitals 
in Zhejiang Province demonstrated that the medical staff has 
a good mastery of cardiac rehabilitation knowledge; in addi
tion, we found that the lower the education level and job title, 
and the shorter the years of specialty work experience, the 
more negative the attitude toward rehabilitation.

Table 2 Medical Personnel’s Knowledge of Cardiac 
Rehabilitation

Characteristic Knowledge 
Score

P value

Gender
Male 58.0 (55.0, 61.0) 0.581
Female 58.0 (54.0, 60.0)

Occupation
Doctor 59.5 (55.5, 60.5) 0.098

Nurse 58.0 (54.0, 60.0)

Education level
Junior college 57.0 (54.0, 59.0) 0.363
Bachelor’s degree 58.0 (54.0, 60.0)

Master’s degree and above 58.5 (55.0, 60.5)

Job title
Primary 57.0 (54.0, 59.0) 0.058

Intermediate 59.0 (55.5, 60.0)
Senior 60.0 (56.0, 60.0)

Work experience (years)
<5 56.5 (53.0, 59.0) 0.105

(5–10) 58.0 (55.0, 60.0)

≥10 59.0 (56.0, 60.0)

Specialty work experience 
(years)

<5 58.0 (54.0, 60.0) 0.247

(5–10) 56.0 (53.0, 60.0)

≥10 58.5 (56.0, 60.0)

Table 3 Scores of Attitudes Toward Cardiac Rehabilitation

Characteristic Attitude Score P value

Gender
Male 16.0 (15.0,17.0) 0.091

Female 15.0 (13.0,16.0)

Occupation
Doctor 16.0 (16.0,18.0) 0.004
Nurse 14.5 (13.0,16.0)

Education level
Junior college 14.0 (12.0,16.0) <0.001

Bachelor’s degree 15.0 (13.0,16.0)

Master’s degree and above 17.0 (16.0,18.0)

Job title
Primary 14.0 (12.0,16.0) <0.001
Intermediate 16.0 (14.5,17.0)

Senior 16.5 (15.0,18.0)

Work experience (years)
<5 14.0 (13.0,16.0) 0.011

(5–10) 14.0 (12.0,16.0)
≥10 16.0 (14.0,17.0)

Specialty work experience (years)
<5 14.0 (13.0,16.0) 0.005

(5–10) 15.0 (12.0,16.0)

≥10 16.0 (15.0,18.0)
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At present, the main factors hindering the clinical 
application of cardiac rehabilitation include no direct ben
efits to doctors/nurses, difficulty in gathering peers for the 
therapy, and the unwillingness of most patients to coop
erate. The present findings provided a direct and powerful 
basis for subsequent targeted promotion of cardiac rehabi
litation in China.

This study found that all the surveyed medical staff had 
a high degree of knowledge in cardiac rehabilitation, which 
may reflect the increase in cardiac rehabilitation training 
performed in China in recent years. Indeed, cardiovascular 
rehabilitation knowledge has been disseminated in various 
cardiovascular communication conferences, continually con
firming the benefits of cardiac rehabilitation.5–7 Chinese 
medical workers paid attention to and learned about cardiac 
rehabilitation.

As shown above, there were significant differences in the 
attitudes of the medical staff toward the application of car
diac rehabilitation: the lower the education level, the lower 
the job title, and the shorter the specialty work experience, 

the more negative the attitude toward rehabilitation. This 
indicates that despite the overall great knowledge of cardiac 
rehabilitation demonstrated by doctors and nurses, their atti
tudes toward the therapy were not always positive, which 
restricts the application of cardiac rehabilitation. These 
results were consistent with those of Liu et al.19 

Specifically, the medical professionals with intermediate 
and senior titles were more enthusiastic compared with 
their peers holding primary titles. This may be related to 
increased opportunities for reeducation for more experienced 
professionals, with new technologies and concepts exposed 
in clinical practice. With prolonged specialty work experi
ence, individuals are more likely to embrace new concepts in 
their field. These results also suggested that the concept of 
cardiac rehabilitation is not yet widespread among young 
Chinese doctors and nurses. Studies of European 
populations20 also showed that postgraduate courses on car
diovascular prevention and rehabilitation are few, with the 
topics covered being quite different. Because the attitude of 
the medical staff toward cardiac rehabilitation directly affects 
the therapeutic process,21 setting up cardiac rehabilitation- 
related courses and providing sufficient training on cardio
vascular prevention and rehabilitation could greatly improve 
the attitude of health professionals with low job titles. Since 
effective implementation of cardiac rehabilitation after CVD 
remains (participation rate <50%) despite international 
recommendations,22 cardiac rehabilitation should be consid
ered an industry standard for coronary heart disease 

Table 4 Obstructive Factors of Cardiac Rehabilitation According 
to the Medical Staff

Items Agree 
(%)*

No personal benefit in carrying out cardiac rehabilitation 70.4*

Most medical staff do not support early exercise for 

patients with acute myocardial infarction (no peer- 

support)

56*

Daily work exhausting the medical staff, with no time to 
assist patients in rehabilitation exercises

30.93

Current lack of clear clinical pathways/guidelines, 
allowing effective rehabilitation activities

29.61

Belief of patients and family members that patients 
should lay in bed for rest after acute myocardial 

infarction, and patient unwillingness to exercise

29.60

Current lack of cardiac rehabilitation sites and 

equipment allowing effective rehabilitation activities

26.32

Lack of legal provisions for cardiac rehabilitation 

doctors/nurses, and no legal protection while applying 

cardiac rehabilitation

37

Tense conflicts between doctors and patients/worry 

about medical disputes caused by condition changes 
during rehabilitation

19.08

Notes: Referred to the proportion of responders selecting “agree“ (4 points) or 
“completely agree“ (5 points) for the item. *The most top items of obstructive 
factors.

Table 5 Factors Promoting the Application of Cardiac 
Rehabilitation by the Medical Staff

Items Agree 
(%)*

Knowledge and skills acquired while performing cardiac 

rehabilitation

97.37*

Increased cardiology team influence, making hospitals 

pay more attention to the cardiology department.

94.08

Strengthening of collaboration of doctors, nurses, 
rehabilitators and other medical staff.

94.08

Increased sense of worth in doctors and nurses 84.87

Cardiac rehabilitation allows patients and family 

members to give higher ratings to doctors/nurses.

82.89

Cardiac rehabilitation can prevent the loss of patient 

resource

77.63

Notes: Referred to the proportion of responders selecting “agree” (4 points) or 
“completely agree” (5 points) for the item. *The most significant item is the highest 
percentage.
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treatment. The present findings also suggest that in the prac
tice of clinical rehabilitation, managers should pay more 
attention to the associated concepts and attitudes of young 
clinicians with low job titles and education levels, providing 
more opportunities to contribute to academic communica
tions and encouraging them to actively participate in clinical 
decision-making. This would help young and/or lowly edu
cated health professionals pay more attention to the develop
ment of the field and improve their attitudes toward the 
therapy. The medical staff with middle and high job titles 
should also be encouraged to lead in sharing their experi
ences (information and ideas related to the field) with those 
with low job titles and short specialty work experience, 
spreading the concept of cardiac rehabilitation.

The current survey identified a few obstructive factors 
of cardiac rehabilitation, with no direct benefit to the staff, 
no peer support, and non-cooperation of patients as the main 
ones. Previous findings have revealed the obstructive influ
encing factors of cardiac rehabilitation and related 
interventions.16 Therefore, it was suggested that it is neces
sary to strengthen patients’ education and attitude toward 
rehabilitation, while educating the medical staff in cardiac 
rehabilitation. “Cardiac rehabilitation does not bring any 
benefit to the medical staff” ranked first among all obstruc
tive factors. This indicates that the medical staff felt that the 
cost and benefits of cardiac rehabilitation are far from 
compensating their efforts, corroborating Moradi et al.11 

Also, this finding reflected the actual views and attitudes 
of the medical staff on the benefits of cardiac rehabilitation. 
Indeed, cardiac rehabilitation requires long-term invest
ment, and short-term benefits are unclear.23,24 In China, 
operations of cardiac rehabilitation are time- 
consuming but relatively less expensive. It is necessary to 
further increase the enthusiasm of the medical staff for 
cardiac rehabilitation and promote its application.

This study had some limitations. The research partici
pants were all medical staff of cardiology departments of 
teaching hospitals in Zhejiang Province, not including reha
bilitation technicians who account for a certain percentage in 
cardiac rehabilitation work force, and the majority of ques
tionnaires’ responders were nurses. Maybe in most of the 
reports, there are only doctors could refer to CR services and 
reports are lacking on the effect of nurse-led cardiac rehabi
litation intervention on cardiac risk factors. But we were 
delighted to find Xiaolian Jiang’s25 study clearly indicates 
the benefits of a nurse-led cardiac rehabilitation intervention 
on health behaviour improvement and cardiac physiological 
risk reduction of CHD patients that findings may be 

suggestive of the development of evidence-based practice 
in transitional nursing care as well as for future research. 
Besides that, the response rate in both groups of the partici
pants was low, such as there are only 46 doctors responded 
for it. A more complete data collection could help us finding 
more variables difference among medical staff. In the future, 
the research focus should be further expanded to include all 
health professionals involved in this treatment. Similar 
investigations and intervention studies should be carried 
out in other regions and hospitals with different grades and 
adequate sample size. Finally, this was a cross-sectional 
study, with inherent shortcomings.

Conclusions
The medical staff’s knowledge of cardiology rehabilitation in 
Zhejiang Province is generally good. However, the wiliness 
to conduct cardiac rehabilitation may be lower in the respon
dents with low job titles and/or education level. No benefits, 
no peer-support and the non-cooperation of patients are the 
main obstructive factors of cardiac rehabilitation in the med
ical staff.
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