2024, VVolume 4, Page No: 63-74
ISSN: 3108-4850

Society of Medical Education & Research

Annals of Pharmacy Education, Safety, and Public Health Advocacy

Determinants of Practice: Exploring Healthcare Providers’ Beliefs and
Recommendations for Cardiac Rehabilitation in China

Hui Liu®*, Xiaoqi Xie?, Qiongshan Chen?

'Department of Cardiology, The Second Affiliated Hospital of Shantou University Medical College, Shantou,
China.
2Shantou University Medical College, Shantou, Guangdong Province, China.

*E-mail D<I hexu832003@163.com

Abstract

Cardiac rehabilitation (CR) has been shown to improve outcomes for individuals with cardiovascular conditions significantly.
The encouragement and referrals provided by healthcare professionals are crucial for engaging patients in CR programs. This
study aimed to investigate the perceptions of Chinese healthcare providers regarding CR, assess the frequency with which they
recommend it to patients, and examine the factors influencing their recommendation practices. A nationwide cross-sectional
survey targeted cardiovascular physicians, nurses, rehabilitation therapists, and general practitioners across various healthcare
settings. A total of 1,120 valid responses were analyzed. The questionnaire collected demographic data, used the Chinese
adaptation of the Recommending Cardiac Rehabilitation (ReCaRe) scale to evaluate beliefs about CR, and collected information
on CR knowledge, available resources, and recommendation behaviors. Binary logistic regression was used to examine factors
associated with the likelihood of recommending CR. The mean + SD total score on the ReCaRe scale was 60.80 + 7.36. The
mean + SD subscales included perceived severity and susceptibility (3.98 + 0.60), service accessibility (2.72 + 0.96), and
perceived benefits and barriers (4.13 + 0.56). Overall, 56.5% of respondents reported recommending CR to patients, but only
34.6% were well-acquainted with specific CR protocols. In addition, 86.0% expressed a need for greater resources and training
regarding CR. Factors independently associated with recommending CR included familiarity with CR content and core
components, professional title, availability of CR services, hospital type, clinical role, department affiliation, and age. There is
an urgent need to enhance healthcare providers” knowledge and access to resources concerning CR. Targeted training and
improvements in service availability could help strengthen CR referral practices and increase patient participation rates.
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Introduction

Cardiac rehabilitation (CR) represents a
multidisciplinary, evidence-driven secondary prevention
approach for patients with cardiovascular disease. It
involves collaboration among healthcare professionals,
including physicians, nurses, exercise specialists, and
dietitians, who work together to develop tailored

Access this article online

https://smerpub.com/

Received: 28 June 2024; Accepted: 19 October 2024

Copyright CC BY-NC-SA 4.0

How to cite this article: Liu H, Xie X, Chen Q. Determinants of Practice:
Exploring Healthcare Providers’ Beliefs and Recommendations for Cardiac
Rehabilitation in China. Ann Pharm Educ Saf Public Health Advocacy.
2024;4:63-74. https://doi.org/10.51847/UcQWoStr3h

rehabilitation plans aligned with individual patient needs
and goals [1]. CR is generally structured into three
phases: in-hospital care, early outpatient rehabilitation,
and late outpatient follow-up [2]. The second phase,
which is the most commonly discussed and regarded as
the core of CR, encompasses 36 sessions conducted
throughout 12 to 18 weeks [2-4]. Key elements of this
phase include exercise interventions such as aerobic
training, resistance exercises, flexibility routines, and
balance training, complemented by nutritional
counseling, psychological support, management of
cardiovascular risk factors, and medication optimization
[5, 6]. Notably, Professor Hu Dayi, a prominent
cardiovascular specialist in China, has encapsulated CR
into the concept of the “five prescriptions,” comprising
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exercise, pharmacotherapy, nutrition, psychological and
sleep care, and risk factor control, including smoking
cessation [7].

Extensive evidence demonstrates that CR enhances
patients’ physical functioning [8], supports mental health
[9], improves adherence to treatment plans [10], helps
manage cardiovascular risk factors [11], facilitates return
to employment [12], lowers recurrence, mortality, and
hospital readmission rates associated with cardiovascular
disease [13], and contributes to better health-related
quality of life [13]. Despite these established benefits, CR
participation rates globally remain low, with studies
estimating that only about 16-24% of eligible patients
enroll in CR programs [14, 15], and nearly half of those
who start do not complete the regimen [16]. In
developing nations such as China, participation is even
lower due to insufficient availability of CR services [17,

18].
One of the primary factors influencing patient
engagement in CR is the recommendation from

healthcare professionals, whose guidance plays a critical
role in shaping patient decisions about CR participation
[19]. Research indicates that encouragement from
medical staff can significantly boost patient enroliment
in CR [20], whereas a lack of physician support
constitutes a significant barrier [20]. However, disparities
exist in healthcare providers’ knowledge and
understanding of CR. Some studies report satisfactory
levels of CR knowledge among providers [21]. In
contrast, others highlight that although healthcare
professionals recognize CR’s advantages, they often lack
adequate knowledge to explain specific program details
such as eligibility criteria or referral pathways [22-24],
which contributes to limited patient awareness and
reduced referral rates [25].

In China, disparities in regional medical resource
allocation contribute to significant differences in access
to CR services. Data from the National Health
Commission of the People’s Republic of China [26]
indicate that by the end of 2022, there were 1,016,744
hospitals and primary healthcare facilities nationwide;
however, only 611 CR centers existed [27], accounting
for a mere 0.06% of all healthcare institutions. This result
highlights that the vast majority of healthcare facilities
still cannot offer CR services. Moreover, CR resources
are unevenly distributed, with economically developed
regions, such as East and South China, hosting 42.2% of
all CR centers. In contrast, less developed areas, like
Northwest China, account for only 8.8% [27]. Among

these centers, 79.1% (483 centers) are located within
tertiary hospitals, while only 20.9% (128 centers) operate
in primary or secondary hospitals [27]. Such pronounced
imbalances mean that many rural areas and lower-level
hospitals lack adequate CR services, severely limiting
patient access to comprehensive rehabilitation care [28-
30].

Thus, gaining insights into healthcare professionals’
beliefs about CR, their perceptions of resource
availability, and understanding how existing resources
are distributed—as well as identifying training gaps—is
essential for improving patient participation rates in CR
programs.

Although healthcare providers’ recommendations are
pivotal for promoting CR participation, there remains a
scarcity of research examining their knowledge,
attitudes, and referral practices in China. This study
investigates the beliefs, knowledge levels, current
practices of recommending CR, and the factors
influencing such behaviors among Chinese healthcare
professionals. The findings aim to generate empirical
evidence to support efforts aimed at increasing CR
referrals and provide updated, comprehensive data for
this important field.

Materials and Methods

A nationwide cross-sectional survey was conducted
among cardiovascular physicians, nurses, rehabilitation
therapists, and general practitioners across various
healthcare settings. A total of 1,120 valid responses were
analyzed. The questionnaire collected demographic data,
utilized the Chinese adaptation of the Recommending
Cardiac Rehabilitation (ReCaRe) scale to evaluate beliefs
about CR, and gathered information on CR knowledge,
available resources, and recommendation behaviors.
Binary logistic regression was used to investigate factors
associated with the likelihood of recommending CR.

Data analysis

All statistical analyses were performed using IBM SPSS
Statistics version 29.0 (IBM Corp., Armonk, NY, USA).
Categorical ~ variables were summarized using
frequencies and percentages, while continuous data, such
as scores from the ReCaRe scale, were described using
means and standard deviations (SD). Chi-square tests
were employed to examine associations between
variables, and binary logistic regression was conducted
to identify factors predicting healthcare providers’
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likelihood of recommending CR. The strength of
associations was reported using odds ratios (ORs) and
95% confidence intervals (Cls). All statistical tests were
two-sided, with significance defined as P < 0.05.

Ethical considerations

The study protocol was reviewed and approved by the
Ethics Committee of Shanghai Sixth People’s Hospital
affiliated with Shanghai Jiao Tong University School of
Medicine. The study adhered to the ethical principles
outlined in the Declaration of Helsinki. Informed consent
was obtained from all participants before the
commencement of data collection. Participants were
assured of the confidentiality and anonymity of their
responses and informed that they could withdraw from
the study at any point without any adverse consequences.

Results and Discussion

Participant demographics

A total of 1,120 healthcare professionals participated in
the study. Women made up 77.4% of the sample. Most
respondents were either under 30 years of age (37.6%) or
between 31 and 40 years old (39.3%). Regarding
educational background, 59.1% held a bachelor’s degree,
while 19.0% had obtained a master’s degree. In terms of
regional distribution, the majority were from eastern
China (61.1%), followed by 31.1% from the western
region and 7.9% from the central area. Additional
demographic details are provided in Table 1.

Table 1. Participant demographics

Characteristic Category Nu((r;)l;er
Gender Male 253 (22.6%)
Female 867 (77.4%)
Age group 30 years or younger 421 (37.6%)
31 to 40 years 440 (39.3%)
41 to 50 years 197 (17.6%)

51 years or older 62 (5.5%)
Education level  Junior college or below 143 (12.8%)
Bachelor’s degree 662 (59.1%)
Master’s degree 213 (19.0%)

PhD degree 102 (9.1%)

Region Eastern China 684 (61.1%)
Central China 88 (7.9%)
Western China 348 (31.1%)
Type of hospital General hospital 875 (78.1%)
Specialized hospital 101 (9.0%)
Community hospital 144 (12.9%)
Hospital . 1061
owneF:ship Public (94.7%)
Private 59 (5.3%)
Hospital level Tertiary 848 (75.7%)
Secondary 109 (9.7%)
Primary 163 (14.6%)
Department Cardiology 771 (68.8%)
Cardiac surgery 181 (16.2%)
Rehabilitation 15 (1.3%)
General practice 153 (13.7%)
Position Nurse 624 (55.7%)
Physician 477 (42.6%)
Rehabilitation therapist 19 (1.7%)
Professional Junior 548 (48.9%)
title
Intermediate 395 (35.3%)
Associate senior 129 (11.5%)
Senior 48 (4.3%)
vears of <3 years 237 (21.2%)
experience
> 3to 5 years 117 (10.4%)
> 510 10 years 252 (22.5%)
> 10 to 20 years 318 (28.4%)
> 20 to 30 years 149 (13.3%)
> 30 years 47 (4.2%)
CR belief

The overall mean score on the ReCaRe scale was 60.80
+7.36. Among its dimensions, the perceived benefits and
barriers of CR received the highest score at 4.13 £ 0.56,
followed by perceived severity and susceptibility, which
averaged 3.98 + 0.60. Perceived service accessibility
scored the lowest, with a mean of 2.72 + 0.96 (Table 2).
Detailed scores for each item are presented in Table 3.
These findings suggest that healthcare professionals
place the most significant weight on the advantages and
potential obstacles associated with CR when deciding
whether to recommend it.

Table 2. Participants’ beliefs in CR recommendation (n = 1120)

Dimension Nu_mber of Score Total score Mean item score
items range (Mean + SD) (Mean + SD)
Perceived severity and susceptibility 7 7-35 27.85+4.23 3.98 £ 0.60
Perceived accessibility of services 3 3-15 8.15+2.88 2.72 £0.96
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Perceived benefits and barriers 6 6-30 24.79 £+ 3.36 4.13 +0.56
Overall ReCaRe scale score 16 16-80 60.80 £ 7.36 3.80 £0.46
Note: ReCaRe refers to the Recommending Cardiac Rehabilitation scale.
Table 3. ReCaRe item scores (n = 1120)
Item . Score
no. ReCaRe scale item (paraphrased) (Mean  SD)
1 I believe all patients with ACS should undergo cardiac rehabilitation to help manage their disease 3.89£0.90
2 I think cardiac rehabilitation is necessary for cardiac patients who also have other health conditions 4.08 +0.76
3 | consider acute coronary syndrome to be a serious medical issue 4.29+0.73
4 | believe my ACS patients would fare worse without participating in cardiac rehabilitation 3.79+0.87
5 I believe that recommending cardiac rehabilitation helps prevent disease progression in most of my 4.04+0.72
patients R
6 | feel that the way | currently recommend cardiac rehabilitation is appropriate 3.86 £0.74
I think all patients who have undergone angioplasty or CABG should be referred to cardiac
7 I 3.90+£0.81
rehabilitation

I do not refer patients to cardiac rehabilitation because no local services are available 2.96 £1.09

I avoid referring patients to cardiac rehabilitation because local programs are poorly managed 2.69 £1.05

10 I refrain from referring patients to cardiac rehabilitation because I do not trust the local program’s 250 +1.07

team
11 | believe cardiac rehabilitation can enhance heart disease management 4.17 £ 0.69
12 I think high-quality cardiac rehabilitation benefits my patients with ACS 4.21 +0.65
13 | believe referring more patients to cardiac rehabilitation would be beneficial 419 +0.67
u | feel that changing my current referral pract!ces for cardiac rehabilitation requires too many 419 + 0.66
systemic changes

15 I find it challenging to follow the referral guidelines for cardiac rehabilitation 3.97+£0.70
16 I believe cardiac rehabilitation is effective in preventing future cardiac events for most of my 4,05+ 0.72

patients

Abbreviation: ReCaRe = Recommending Cardiac Rehabilitation Scale

CR resources, knowledge, and recommendations
Among respondents, 72.7% reported that cardiac
rehabilitation services were available at their healthcare
institutions, although 62.9% felt that these resources
were inadequate. A large proportion (86.0%) indicated a
need for additional resources and further training related
to CR. Regarding knowledge of cardiac rehabilitation,
38.2% were aware of the specific aspects of CR but
lacked sufficient knowledge to implement it in practice.
Another 34.6% were well-acquainted with the details of
CR. Meanwhile, 23.6% had only heard of CR without
understanding its specifics, and 3.7% were largely
unfamiliar with the concept.

When asked about knowledge of exercise prescriptions
for CR, 43.5% described themselves as “somewhat
familiar,” whereas 22.5% reported being “unfamiliar.”
Concerning the five core CR prescriptions, 38% admitted
to having only a limited understanding.

In terms of recommendation practices, 56.5% of
healthcare professionals reported recommending CR to
patients. Patient participation levels varied considerably.
Reported barriers to patient engagement in CR included
long travel distances or transportation difficulties
(61.8%), lack of awareness about CR benefits (58.3%),
time constraints (44.7%), high costs (34.9%), and a
general lack of interest (31.0%) (Table 4).

Table 4. CR resources, knowledge, and recommendations of participants

Item Number (n) Percentage (%)
Availability of CR services at the workplace
Yes 814 72.7
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No 306 27.3

Adequacy of resources and support for CR
Yes 415 37.1
No 705 62.9

Need for more CR resources and training
Yes 963 86.0
No 157 14.0

Familiarity with CR content

Thoroughly familiar with specific details 387 34.6
Know details but unsure about implementation 428 38.2
Heard of CR but lack detailed knowledge 264 23.6
Mostly unfamiliar with CR 41 3.7

Familiarity with CR exercise prescription
Very familiar 79 7.1
Familiar 249 222
Somewhat familiar 487 435
Unfamiliar 252 225
Very unfamiliar 53 4.7

Familiarity with the five CR prescriptions
Very familiar 110 9.8
Familiar 222 19.8
Somewhat familiar 426 38.0
Unfamiliar 296 26.4
Very unfamiliar 66 5.9

Have recommended CR to patients
Yes 633 56.5
No 487 435
Patient participation rate after recommendation (n = 633)
No participation 13 2.1
10% participation 19 3.0
20% participation 41 6.5
30% participation 75 11.8
40% participation 51 8.1
50% participation 127 20.1
60% participation 77 12.2
70% participation 74 11.7
80% participation 73 115
90% participation 21 3.3
Full participation 62 9.8
Barriers to patient participation (multiple responses, n = 571)

Limited time 255 447
Lack of interest 177 31.0
High cost 199 34.9
Long distance or poor transportation 353 61.8
Unawareness of CR benefits 333 58.3
Other factors 36 6.3

Abbreviation: CR = Cardiac Rehabilitation
Note: Patient participation barriers were assessed through a multiple-choice question.

Factors influencing recommendation behavior cardiac rehabilitation. These included demographic
Chi-square analysis identified several variables factors such as gender, age, and education level; regional
significantly linked to the likelihood of recommending  location; characteristics of the healthcare institution,
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including hospital type, ownership, and level of care; as  central regions, employed at general or private hospitals,
well as professional factors like department, job position,  tertiary-level facilities, or rehabilitation departments,
professional rank, and years of experience. Additionally,  holding senior professional titles, possessing more work
familiarity with CR content and availability of CR  experience, having greater access to CR resources, and
resources were also associated with recommendation  exhibiting better knowledge of CR were more inclined to
behavior (Table 5). Specifically, healthcare providers refer patients to cardiac rehabilitation.

who were male, older, more highly educated, working in

Table 5. Chi-square test of CR recommendation behavior (n = 1120)

Variable Recommended Not recommended " p-value
CR, n (%) CR, n (%)
Gender 24.032 <0.001
Male 177 (70.0%) 76 (30.0%)
Female 456 (52.6%) 411 (47.4%)
Age group 53.919 <0.001
<30 years 185 (43.9%) 236 (56.1%)
31-40 years 262 (59.5%) 178 (40.5%)
41-50 years 139 (70.6%) 58 (29.4%)
> 51 years 47 (75.8%) 15 (24.2%)
Education level 36.907 <0.001
Junior college or below 60 (42.0%) 83 (58.0%)
Bachelor’s degree 361 (54.5%) 301 (45.5%)
Master’s degree 132 (62.0%) 81 (38.0%)
PhD degree 80 (78.4%) 22 (21.6%)
Region 28.642 <0.001
Eastern 362 (52.9%) 322 (47.1%)
Central 73 (83.0%) 15 (17.0%)
Western 198 (56.9%) 150 (43.1%)
Hospital type 36.739 <0.001
General 533 (60.9%) 342 (39.1%)
Specialized 50 (49.5%) 51 (50.5%)
Community 50 (34.7%) 94 (65.3%)
Hospital ownership 8.265 0.004
Public 589 (55.5%) 472 (44.5%)
Private 44 (74.6%) 15 (25.4%)
Hospital level 28.497 <0.001
Tertiary 509 (60.0%) 339 (40.0%)
Secondary 63 (57.8%) 46 (42.2%)
Primary 61 (37.4%) 102 (62.6%)
Department 61.620 <0.001
Cardiology 487 (63.2%) 284 (36.8%)
Cardiac surgery 88 (48.6%) 93 (51.4%)
Rehabilitation 11 (73.3%) 4 (26.7%)
General medicine 47 (30.7%) 106 (69.3%)
Position 37.452 <0.001
Nurse 304 (48.7%) 320 (51.3%)
Doctor 313 (65.6%) 164 (34.4%)

Rehabilitation therapist 16 (84.2%) 3 (15.8%)
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Professional title 81.650 <0.001
Junior 242 (44.2%) 306 (55.8%)
Intermediate 251 (63.5%) 144 (36.5%)
Associate senior 97 (75.2%) 32 (24.8%)
Senior 43 (89.6%) 5 (10.4%)
Years of work experience 33.971 <0.001
<3 years 106 (44.7%) 131 (55.3%)
>3 to <5 years 58 (49.6%) 59 (50.4%)
>5to < 10 years 137 (54.4%) 115 (45.6%)
> 10 to < 20 years 195 (61.3%) 123 (38.7%)
> 20 to < 30 years 102 (68.5%) 47 (31.5%)
> 30 years 35 (74.5%) 12 (25.5%)
CR services availability at the workplace 116.94 <0.001
Yes 540 (65.3%) 274 (33.7%)
No 93 (30.4%) 213 (69.6%)
Sufficient resources/support for CR 103.32 <0.001
Yes 316 (76.1%) 99 (23.9%)
No 317 (45.0%) 388 (55.0%)
Need for additional CR resources/training 47.59 <0.001
Yes 584 (60.6%) 379 (39.4%)
No 49 (31.2%) 108 (68.8%)
Familiarity with CR content 328.30 <0.001
Familiar with details 329 (85.0%) 58 (15.0%)
Know details but unsure how to implement 253 (59.1%) 175 (40.9%)
Heard of CR but lack specifics 49 (18.6%) 215 (81.4%)
Mostly unfamiliar 2 (4.9%) 39 (95.1%)
Familiarity with CR exercise prescription 256.97 <0.001
Very familiar 74 (93.7%) 5 (6.3%)
Familiar 220 (88.4%) 29 (11.6%)
Somewhat familiar 256 (52.6%) 231 (47.4%)
Unfamiliar 67 (26.6%) 185 (73.4%)
Very unfamiliar 16 (30.2%) 37 (69.8%)
Familiarity with the five CR prescriptions 290.97 <0.001
Very familiar 104 (94.5%) 6 (5.5%)
Familiar 193 (86.9%) 29 (13.1%)
Somewhat familiar 244 (57.3%) 182 (42.7%)
Unfamiliar 76 (25.7%) 220 (74.3%)
Very unfamiliar 16 (24.2%) 50 (75.8%)

Abbreviation: CR = cardiac rehabilitation

Determinants of recommendation behavior

Chi-square tests revealed that a range of factors were
associated  with  whether  healthcare  providers
recommended cardiac rehabilitation. These included
demographic characteristics such as gender and age,
educational background, and geographic region, as well
as workplace-related aspects like hospital type,
ownership, and level of care. Professional factors, such
as department, job role, title, years of experience, as well

as familiarity with CR knowledge and available
resources, also showed significant associations (Table
6). In particular, male providers, older staff, those with
advanced education, individuals working in central
regions, and those in private or general hospitals, as well
as tertiary care centers, were more inclined to
recommend CR. Moreover, professionals based in
rehabilitation units or serving as rehabilitation therapists,
those with senior titles, longer tenure, greater access to
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CR resources, and more substantial knowledge of CR
content demonstrated higher recommendation rates.

Table 6. Binary logistic regression of CR recommendation behavior (n = 1120)

Factor Odds ratio (OR) 95% confidence interval (Cl) P-value
Familiarity with CR content
Well-acquainted with specific details 20.79 [3.79, 114.11] <0.001*
Know details but unsure how to apply 9.89 [1.84, 53.09] 0.008 *
Heard of CR but lack detailed knowledge 2.26 [0.42,12.17] 0.343
Relatively unfamiliar (reference) 1 — —
Familiarity with the five CR prescriptions
Very familiar 9.64 [3.06, 30.43] <0.001*
Familiar 493 [2.14, 11.38] <0.001*
Somewhat familiar 1.87 [0.89, 3.92] 0.099
Unfamiliar 0.82 [0.38, 1.73] 0.596
Very unfamiliar (reference) 1 — —
Professional title
Junior (reference) 1 — —
Intermediate 2.65 [1.64, 4.28] <0.001*
Associate senior 2.19 [1.04, 4.59] 0.038 *
Senior 3.35 [0.88, 12.73] 0.076
Availability of CR services at the institution
Yes 2.59 [1.71, 3.91] <0.001*
No (reference) 1 — —
Hospital type
General (reference) 1 — —
Specialized 0.39 [0.22, 0.69] 0.001*
Community 6.31 [0.80, 49.69] 0.080
Position
Nurse (reference) 1 — —
Doctor 2.02 [1.36, 3.01] <0.001*
Rehabilitation therapist 1.17 [0.23,5.99] 0.850
Department
Cardiology 18.86 [2.44, 146.03] 0.005 *
Cardiac surgery 17.15 [2.15, 136.55] 0.007 *
Rehabilitation 22.77 [2.41, 214.80] 0.006 *
General practitioner (reference) 1 — —
Age group
<30 years (reference) 1 — —
31-40 years 1.21 [0.77, 1.88] 0.413
41-50 years 2.02 [1.06, 3.85] 0.032 *
> 51 years 3.65 [1.37,9.75]

Notes: OR = odds ratio; Cl = confidence interval; and P-value = significance value; * indicates statistical significance at P < 0.05; reference
categories are shown for comparison.

>

The results of this study align with previous findings, of exercise prescriptions and the core “five prescriptions’
indicating that although healthcare professionals of CR—is often limited [22]. This limited familiarity is
generally recognize the benefits of cardiac rehabilitation  closely linked to their likelihood of recommending CR to
(CR), their detailed understanding—such as knowledge patients [23]. A majority of participants (62.9%)
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perceived the existing CR resources as inadequate, and
an overwhelming 86.0% expressed a desire for increased
training and resource availability, emphasizing the urgent
need to strengthen healthcare workers’ expertise in CR.

In agreement with Zhu et al. [21], our analysis showed
that older professionals and those with higher
professional ranks are more prone to suggest CR. The
previous study also highlighted that doctors, especially
those with senior titles and more experience, tend to hold
more positive attitudes towards CR compared to nurses,
a trend that we also observed. Physicians, likely due to
their role in treatment decision-making and patient
referrals, recommended CR more frequently than nursing
staff, who have less authority to initiate such referrals [3,
31].

Additionally, general practitioners were less likely to
advocate for CR than specialists in cardiology, cardiac
surgery, and rehabilitation. This could be attributed to the
GPs’ relatively limited specialized training in CR and
less familiarity with its advantages [32]. Earlier research
has noted the shortage of formal CR education among
primary care physicians, which correlates with lower
referral rates [33]. We also found that staff working in
specialized hospitals were less likely to recommend CR
than those in general hospitals, underscoring the
importance of improving access to and awareness of CR
in specialized care settings.

Although nearly three-quarters (72.7%) of the
participating  institutions offered CR  services,
respondents’ answers on item 14 of the ReCaRe scale
suggest that systemic and organizational barriers persist
even where resources exist. Effective CR programs
require coordinated, multidisciplinary involvement; for
example, exercise prescriptions must be tailored by
rehabilitation professionals, a role that cardiologists
alone may not be equipped to fulfill [3]. Communication
gaps and the lack of streamlined referral pathways
between departments make recommending CR a
cumbersome process, discouraging healthcare providers
from making referrals and thereby limiting patient
participation [34]. Similarly, Supervia et al. [20]
identified logistical and structural challenges as
significant obstacles to CR referral, especially for female
cardiac patients. Simplifying referral processes through
automation or standardized discharge protocols has been
shown to improve the uptake of CR [33, 35]. Moreover,
expanding patient access to home-based or technology-
supported CR programs offers a promising approach,

with evidence supporting comparable outcomes to
traditional center-based rehabilitation [36].

This investigation’s strengths include a large, diverse
sample of 1,120 healthcare professionals representing a
wide range of hospital types, geographic regions, and
clinical roles across China. Unlike much of the existing
literature, which predominantly originates from Western
countries, this study contributes novel insights specific to
the Chinese healthcare system, thereby filling a
significant gap and informing future interventions to
increase CR utilization.

Limitations

Several limitations should be acknowledged in this study.
Firstly, the sampling approach may have introduced
selection bias, as participants were mainly recruited from
hospitals that provide cardiac rehabilitation services.
This might have resulted in an overrepresentation of
healthcare professionals already familiar with CR,
potentially underestimating the challenges faced by those
working in facilities lacking such programs. Secondly,
the use of self-administered questionnaires carries the
risk of social desirability bias, where respondents may
exaggerate their knowledge or favorable attitudes toward
CR. Thirdly, the cross-sectional design restricts the
ability to infer causal relationships between the examined
factors and CR recommendation practices. Finally,
although the study included participants from multiple
regions across China, some areas with limited healthcare
infrastructure may be underrepresented, which could
potentially affect the generalizability of the findings.

Conclusion

This research sheds light on healthcare professionals’
perceptions of cardiac rehabilitation and the factors
influencing their recommendation behaviors in China.
While there is strong recognition of CR’s benefits among
healthcare providers, their level of familiarity with CR
content plays a key role in whether they recommend it.
Additional determinants, including resource availability,
hospital classification, department, role, professional
rank, and age, also significantly affect recommendation
practices. Furthermore, the study highlights the critical
need to address systemic and organizational barriers that
hinder the utilization of CR. Enhancing access to CR
services and strengthening healthcare professionals’
training are vital steps toward increasing CR referral
rates, ultimately improving cardiovascular patient
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outcomes across China. Future initiatives should focus on
expanding CR resources, bolstering education and
training, and fostering an enabling environment that
encourages healthcare professionals to incorporate CR
recommendations into routine patient management
actively.
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