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Abstract

Background: Despite considerable efforts to encourage participation, even in some developed countries,
proportion of patients participating in institution-based cardiac rehabilitation (CR) programs remained sub-optimal.
The present study was designed to investigate the acceptability of community health service center (CHSC)-based
Cardiac Rehabilitation (CR), and examine its effectiveness in terms of changes in quality of life (QOL), psychological
state and exercise capacity.

Methods: A consecutive series of eligible patients was recruited from the health registration system of two CHSCs
in Shijiazhuang, Hebei, China. Patients in intervention site were provided with CR (CR-group) while patients in
non-intervention site were offered the usual care (UC-group). Data regarding health-related QOL (HRQoL),
psychological state and exercise capacity (6-min walk test = 6MWT) were collected and compared at baseline
and at 6 months post-intervention.

Results: Among invited patients eligible for CR program, 65.3% participated, while 5.3% of the participants dropped
out during follow-up. Patients in CR-group showed significant decrease in the scores for anxiety and depression as per
the Hospital Anxiety and Depression Scale (HADS), along with marked increases in the Short-Form Health Survey
(SF-12)-based Physical (PCS) and Mental Component Summary (MCS) scores. Moreover, the measurement of
6MWT showed a significant increase of 57.42 m walking distance among CR patients in contrast with a slight
increase among UC patients.

Conclusions: Given the high participation and low withdrawal along with considerable improvements in HRQoL,
psychological state and exercise capacity, CHSC was likely to be the optimal setting for implementing CR for
patients with CHD in China.

Trial registration: ChiCTR-TRC-12002500. Registered 16 September 2012.
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Background
Despite the considerable advances in the treatment
modalities and options, coronary heart disease (CHD)
remains a major cause of morbidity and mortality
worldwide, with an estimated 18 million deaths attribut-
able to CHD annually [1]. In China alone, an estimated
number of 20 million people are living with CHD [2] while
annually more than 700 000 die of it, accounting for about
22.5% of all major causes of death [3]. With the rapid

increase in prevalence and incidence of CHD, healthcare
delivery models aimed at optimal secondary treatment
and prevention have gained increasing attention around
the world.
Randomized trials in recent decades [4], confirmed by

meta-analysis [5], supported the role of cardiac rehabili-
tation (CR) in minimizing the risk and severity of CHD,
improvement of functional capacity, enhancement of
psychological well-being and reduction in the risk of further
cardiac insults. However, the majority of these programs
were primarily hospital-based (usually academic medical
centers), where the implementation of the rehabilitation
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services were usually carried out by cardiologist or cardiac
nurses [6] and the provisions were limited only to the
supervising University or hospital settings. Unfortunately,
in the context of limited health funding and associated scar-
city of medical resources, it seemed difficult to provide con-
sistent care to CHD patients depending solely on such
hospitals [7]. Moreover, despite the considerable efforts to
encourage participation, even in some developed countries,
proportion of patients participating in these institution-
based CR programs remained sub-optimal [8, 9], with the
reported participation rate ranging between 9 and 29.5%
[10, 11]. On the other hand, home-based CR as an alterna-
tive mode appeared to improve the participation in several
programs, indicating that 96.1% of home participants
received 5 contacts with a rehabilitation nurse whereas
only 56.1% of centre-based participants attended this
number of classes [12]. However, it did not reduce the
healthcare costs substantially [13] and in terms of out-
comes didn’t appear to be superior compared to the
hospital-based programs [12].
In China, as a major model of primary care, commu-

nity health service centers (CHSCs) play an increasingly
important role in the prevention and control of non-
communicable diseases [14]. All the CHSCs are operated
and funded by the Government and they are responsible
for providing necessary healthcare services to local resi-
dents. The range of services offered by CHSCs includes
health education, family planning, immunization and re-
habilitation. Management of serious chronic illnesses has
been made mandatory by the Specifications of National
Basic Public Health Services which was promulgated in
2007 and reinforced in 2009 [15]. Therefore, since then,
timely registration, efficient treatment and adequate follow
up are considered as the routine work of CHSCs. Given
the multiple advantages of primary care in the manage-
ment of chronic diseases as indicated by previous studies
[16, 17], we conducted a CHSC-based CR program for
CHD patients led by general practitioners and community
nurses. Care delivery was through home visits on a per-
sonalized basis. The objectives of the present study were,
1) to investigate the acceptability of the CHSC-based CR
programs in terms of participation and adherence rate, 2)
to examine its potential positive influence on quality of
life, psychological state and exercise capacity.

Methods
Study design and participants
Between January 2012 and January 2015, this study was
conducted in the Yuhua district of Shijiazhuang, Hebei,
China. For logistic benefit, proximity to the research in-
stitute was emphasized as an important factor for the
site selection. Two community health centers, Yuxiang
and Huaidi, which were 3 km apart from each other and
adjacent to the research institute, were selected as the

study sites. Approximately 150,000 residents were catered
by each of these centers, located in the inner city area of
Yuhua district. Both the centers had implemented the
management system of chronic diseases in 1997, and were
providing their range of services to CHD patients. Both
centers had similar distribution of demographic and socio-
economic parameters and the standards of healthcare ser-
vices provided to the local residents were also comparable.
Yuxiang was randomized as the intervention site for the
CHSC-based CR program while Huaidi were provided
with usual care (UC) for chronic disease management and
therefore served as the non-intervention (control site).
The sample size was calculated based on the assump-

tion that the CR program would result in an increase of
56 m (SD = 100 m) in exercise capacity (determined by
6 min. walk test, 6MWT) and allowed for 10% loss to
follow up [18, 19]. The target sample size of 132 partici-
pants (66 per group) would provide 90% power at 5%
level of significance (two-sided) to show this difference.
This sample size could be achieved during the study
period with reference to the health registration system
of CHSC, which showed that each center annually regis-
tered about 30 CHD patients.
During the aforementioned study period, CHD Pa-

tients were identified from the health registration system
records of the CHSC. The list of the newly admitted
patients was thoroughly searched by the research assis-
tants, to prepare an exhaustive list of CHD patients
registered in the center. Patients aged 30–75 years with
a recent coronary event defined as acute myocardial in-
farction (MI), who had undergone percutaneous coronary
intervention (PCI) or coronary artery bypass grafting
(CABG) were eligible to be included as a subject. Patients
were excluded if there were evidences of severe comorbid-
ities, psychiatric illness or cognitive decline culminating
into potential inability to fulfill the requirement of the
current study. In addition, those who were not permanent
residents or had already participated in hospital-based CR
programs were also excluded from the study cohort.
After a detailed description of the study procedures, a

written informed consent was obtained from each partici-
pant. The study content and procedures were reviewed
and approved by the Institutional Ethics Review Board
(IERB) of Hebei Medical University.

Program implementation
CR Group
A multidisciplinary research team comprising of dietitian,
psychologist, physiotherapist, cardiologist and nursing staffs
having expertise in CR was established in 2012. Re-
sponsibilities for designing the training modules, providing
review and guidance to the program administrators, sched-
uling the follow-up plan and training of the community
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healthcare providers were specifically allocated to the indi-
vidual experts of the team.
The first home visits for the patients registered in the

intervention site were conducted by a team consisting of
trained community physicians or nurses about 45 days
after discharge from hospital. During this visit, a struc-
tured and detailed assessment was conducted to deter-
mine the clinical and psychological status of the patients.
Based on the collected information, after a detailed discus-
sion with the patient and seeking consultation from the
program team, a community based exercise training plan
was designed. The training schedule was individualized
but followed the international recommendations, includ-
ing 10–20 min warm-up, 20–40 min aerobic training
plan according to their preferred training modality in
their home environment, 10 min. cool down and 20 min.
relaxation at a frequency of 6 days/week at an intensity of
11–13 (fairly light to somewhat hard on the Borg scale)
[20]. Most recommended mode of exercise was walking at
home or outside of the local surroundings, although par-
ticipants were able to choose other modes (e.g. using facil-
ities in community leisure centers) if preferred. Patients
were taught to get familiarized with the training duration
and were advised to exercise continuously throughout the
session at the prescribed level of intensity during the fol-
lowing 3 months. Participants were also required to record
their daily exercise sessions in respective log sheets de-
signed for the study, in which individualized exercise
prescriptions were provided detailing exercise duration,
frequency and intensity. They were required to return
the log sheets to their physicians monthly. Subjects with
good compliance (defined by complete adherence to the
prescription for at least 95% of days) were rewarded (elec-
tronic sphygmomanometers were presented to them). The
primary caregivers of the participants were trained simul-
taneously and instructed to monitor the exercise process.
Regarding safety issues when exercising, patients were
asked to contact either the research staff or their general
practitioner if they experienced any symptoms during or
after exercising. Patients were advised not to increase ex-
ercise duration or intensity without the consent from their
physicians.
All patients and their caregivers were offered counsel-

ing, in which the topics of simple diet control with low
fat, low salt and less sweets, stress reduction along with,
if required, smoking cessation were covered. After the
first visit, three additional visits were planed, at intervals
of 3 weeks, 2 months and 6 months, respectively, with
required adjustments and optimal encouragement for
the maintenance of the training plan. In between the
visits, 2–3 phone calls were made at regular intervals by
community physicians or nurses to resolve issues, if any.
In addition, they were encouraged to exchange their
contact information and organize group discussion to

share their experiences on exercise training, stress
management, lifestyle modification among themselves.
Two trained community nurses were designated to pro-
mote the group activities and responsible for providing
consultation for them during the whole period of the
study.

UC Group
Patients in the non-intervention site (B) received usual
care for the routine management of chronic diseases by
community physicians and nurses. Alike the CR group,
they were also provided with risk factor intervention and
medication consultation through telephone calls or
community visits. However, very few patients could
avail or afford CR, as the CR delivery system was quite
underdeveloped in China and not covered by basic
medical insurance [21].

Outcome measurements and data collection
Demographic, clinical and behavioral data were collected
at baseline by interviewing patients and/or reviewing their
medical records. Medication adherence was calculated as
the percent of patients having 80% of days covered for
medications prescribed by physicians. Outcome variables
including health-related quality of life (HRQoL), anxiety
and depression, exercise capacity (determined by 6MWT)
and behavior or clinical risk factors were collected at base-
line and at 6 months after intervention (follow up).
The 12-Item Short-Form Health Survey (SF-12v2) was

used to measure HRQoL. SF-12 was the shorter health
self-administered questionnaire derived from the SF-36.
Two subscales were derived from the SF-12: the Physical
Component Summary (PCS), an index of overall physical
functioning and the Mental Component Summary (MCS)
which was an index of emotional and mental health. The
PCS and MCS were standardized to a mean of about 50,
with higher scores indicating better self-perceived health.
SF-12 was previously validated for the measurement of
HRQoL among Chinese [22].
Anxiety and depression were estimated by Hospital

Anxiety and Depression Scale (HADS) [23]. The HADS
was a 14-item self-report questionnaire, measuring anx-
iety and depression through 7 items rated on a 4-point
likert-type scale, respectively. Total scores ranged from 0
to 21. Higher score indicated affective symptomatology.
The assessment was conducted at the research institute

as already arranged. Method for measurement was stan-
dardized through pre-investigation. Specific training on
the guideline and skills for measurement and testing was
conducted among investigators responsible for data
collection. Investigators were blinded to which group
the participants were assigned.
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Statistical analysis
Statistical analysis was performed using SAS statistical
software version 8.2. Only patients who completed both
baseline and follow up assessments (6 months post-
intervention) were included in the final analysis. Variables
were described by frequencies and percentages for cat-
egorical variables and mean ± standard deviation (SD)
for continuous variables. Differences between the 2
study cohorts were compared using chi-square analysis
for categorical variables and Student-t test for normally
distributed continuous data.

Results
In the intervention CHSC, a total of 95 patients eligible
for CR were consecutively identified from the new admis-
sion register. Among these patients, 62 (65.3%) agreed to
participate in the CHSC-based CR program. During the
6-months follow up, 5 (5.3%) withdrew themselves
from the program. The reasons for withdrawal were
enquired and it was found that, 4 subjects did not want
additional individuals to get involved in their care and
1 moved to hospital-based CR program. During the 3-
months’ exercise training, there were 72 (75.8%) subjects
fully complying with all the recommendations and 48
(84.2%), 52 (91.2%) and 47 (82.5%) complying with the

prescribed exercise duration, frequency and intensity, re-
spectively. In the non-intervention CHSC, 69 out of 91 pa-
tients eligible for CR accepted assessment at enrollment
and 6 months thereafter. No patients received hospital-
based CR program during the follow up.
Demographic and clinical characteristics of the pa-

tients were presented in Table 1. The mean age was
63.7 years and 29.5% were women. Compared to patients
on UC, the patients on CR were older, had higher pro-
portion of women, retired and less educated. In addition,
CHD patients having concomitant diabetes, hyperten-
sion and peripheral arterial disease were more among
the subjects in the intervention (CR) arm as compared
to the non-intervention (UC) arm, while the scenario
was reverse for the patients with COPD. There were no
significant differences across groups in terms of income,
medical diagnosis and management strategies.
As shown in Table 2, patients in two groups at baseline

had similar HADS depression score, SF-12 PCS score,
measures of 6MWT, weight, BMI, and equivalent distribu-
tion of some modifying factors including smoking and ad-
herence to medication. However, the HADS anxiety score
was significantly higher in CR patients than UC patients,
while the SF-12 MCS score was obviously lower among
CR patients than UC patients.

Table 1 Distribution of the CHD patient characteristics across the intervention groups (n = 146)

Characteristics Total (n = 126) CR group (n = 57) UC group (n = 69) p

Age, years 63.1 ± 7.3 64.7 ± 7.2 59.8 ± 7.6 <0.01

Gender, Female 30(29.5) 23(41.2) 7(10.1) <0.01

Married 124(97.8) 56(97.6) 68(98.2) 0.84

Education: Junior high school or lower 58(47.9) 31(54.1) 27(39.2) 0.03

Retired 77(65.8) 44(77.4) 33(47.8) <0.01

Income: (Chinese Yuan/month) 0.90

Low 42(32.9) 18(31.5) 24(34.3)

Median 73(58.2) 34(59.6) 39(57.2)

high 11(8.9) 5(8.9) 6(8.5)

Medical diagnosis 0.92

STEMI 57(46.2) 27(47.4) 30(44.2)

NSTEMI 43(34.1) 19(33.4) 24(35.1)

Unstable angina 25(19.7) 11(19.2) 14(20.7)

Management strategies 0.57

PCI 120(95.9) 55(96.6) 65(94.7)

CABG 6(4.1) 2(3.4) 4(5.3)

Co-morbidity

COPD 33(28.6) 19(33.7) 14(20.3) 0.10

Diabetes 36(30.8) 22(38.2) 14(20.3) 0.02

Hypertension 55(48.6) 33(58.2) 23(33.3) <0.01

PAD 26(22.6) 17(29.2) 9(13.1) 0.02

CR cardiac rehabilitation, UC usual care, PCI percutaneous coronary intervention, STEMI ST segment elevated myocardial infarction, NSTEMI non-ST segment elevated
myocardial infarction, CABG coronary artery bypass graft, COPD chronic obstructive pulmonary disease, PAD peripheral arterial disease
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As presented in Table 3, the HADS anxiety score and
HADS depression score displayed a marked decrease
while the SF-12 PCS and SF-12 MCS scores showed an
obvious increase at 6 months in comparison with the
baseline value, implying an improved psychological status
and better quality of life favoring CR. Although a similar
decrease in HADS anxiety score and HADS depression
score as well as a slight increase in SF-12 MCS score were
also observed in UC patients at 6 month, the differences
were not significant. Moreover, the measurement of

6MWTshowed a significant increase of 57.42 m in CR pa-
tients from baseline to 6 months follow-up, while a slight
decrease was observed among UC patients. Additionally,
the proportion of the modifying factors like smoking and
adherence to medication showed an obvious decrease dur-
ing follow up in both groups. Body weight and BMI also
decreased in both groups. However, the differences were
not significant.

Discussion
In this study, we investigated the effectiveness of CR
program in the setting of CHSC. Among the eligible pa-
tients, 65.3% agreed to participate in the CHSC-based
program and only 5.3% did withdraw themselves during
follow up. CR patients displayed important improvement
in the psychological and physical status between baseline
and 6-months follow-up, including a significant decrease
in HADS anxiety score and HADS depression score,
marked increase in SF-12 PCS and SF-12 MCS scores as
well as in exercise capacity as measured by 6MWT.
These findings suggested that incorporation of CHSC-
based delivery of CR program in the management of
CHD patients was probably feasible.
Although the benefits of CR had been well established

in patients with CHD, the reported proportions of par-
ticipation in previous hospital or center-based CR pro-
grams were far less than optimal. According to data
from the European Cardiac Rehabilitation Inventory Sur-
vey [24], fewer than half of eligible cardiovascular pa-
tients benefitted from CR in most European countries.
In the United States, a health survey by the Behavioral
Risk Factor Surveillance System (BRFSS) indicated that

Table 2 Baseline characteristic of modifying risk factors across
the intervention groups

CR group
(n = 57)

Usual care group
(n = 69)

p

Anxiety and depression

HADS anxiety score 8.39 ± 3.15 8.18 ± 3.42 0.03

HADS depression score 7.43 ± 3.22 7.07 ± 3.16 0.21

SF-12

SF-12 PCS 38.7 ± 8.5 40.8 ± 8.2 0.14

SF-12 MCS 40.6 ± 9.7 44.5 ± 9.1 0.02

Exercise capacity

6MWT, m 501.2 ± 73.4 511.8 ± 80.4 0.41

Modifying risk factors

Medication adherence 28 (49.4) 35 (50.9) 0.82

Current smoker, n, % 39 (68.5) 45 (64.9) 0.65

weight 72.4 ± 16.5 71.6 ± 15.8 0.77

BMI 26.2 ± 4.2 25.9 ± 3.7 0.66

HADS hospital anxiety and depression scale, MCS mental component summary
scale of SF-12, PCS physical component summary scale of SF-12, 6MWT 6 min
walk test, BMI body mass index

Table 3 Changes in the behavior and clinical risk factors at 6-months follow up (compared to baseline)

CR group (n = 57) Usual care group (n = 69) Pa

change 95% CI change 95% CI

Anxiety and depression

HADS anxiety score −0.69 −1.34, −0.46 −0.31 −1.18, 0.56 <0.01

HADS depression score −1.54 −2.04, −1.04 −0.54 −1.27, 0.19 0.03

SF-12

SF-12 PCS 8.70 6.05, 11.34 −3.4 −5.72, −1.08 <0.01

SF-12 MCS 11.50 8.02, 14.98 1.9 −0.44, 4.24 <0.01

Exercise capacity

6MWT, m 57.42 41.60, 73.20 −9.8 −33.60, 14.00 <0.01

Modifying factors

Medication adherence −23.2% −37.3%, −14.1% −17.6% −25.3%, −7.7%, 0.71

Current smoker, n, % −12.6% −18.5%, −5.9% −9.7% −12.0%, −2.3% 0.51

weight −1.6 −5.0, 1.8 −0.5 −4.8, 3.8 0.82

BMI −0.4 −3.8, 3.0 −0.2 −1.3, 0.9 0.88

HADS hospital anxiety and depression scale, MCS mental component summary scale of SF-12, PCS physical component summary scale of SF-12, 6MWT 6 min walk
test, BMI body mass index
acomparison between groups at 6 months
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less than one third of eligible patients participated in CR
programs [25]. Similarly, in a retrospective cohort study
in Australia [26], Scott et al. reported that only 29% were
referred to an outpatient cardiac rehabilitation (OCR)
program, and fewer than a third of all referred patients
actually attended the OCR programs. Compared to these
reports regarding participation in hospital or center-
based CR programs, our data showed a much higher
proportion of participation (62.3%) and lower drop out
(5.3%), suggesting that CR program might be more attract-
ive to CHD patients in the setting of CHSC compared to
hospitals. These perceived benefits of CHSC-based CR
programs might include some well-known advantages of
community-based programs like the close proximity,
perceived convenience and easy access, as indicated by
the previous studies [14, 27] and they could possibly
explain our results to some extent. Potential explana-
tions might also include the fact that some disadvan-
taged subgroups such as older patients, those having
multiple-complications or with lower educations were more
likely to prefer the CHSC-based programs as opposed to
the hospital-based ones for simple logistic reasons.
Psychological intervention, as indicated previously [28],

was pivotal for any successful rehabilitation programs, as
the burden of psychological problems like anxiety and de-
pression, were found to be considerably high among CHD
patients [29], and these problems were found to be nega-
tively associated with motivation, adherence, maintenance
and prognosis [29]. A variety of psychological intervention
techniques, including stress management [30], relaxation
and meditation practices [31], were applied in previous
CR programs and shown favorable effects in terms of
reduction in anxiety and depression scores as well as
HRQoL score. In the present study, psychological inter-
vention was also one of the key components of rehabili-
tation program and might be the explanation for the
substantial changes of HADS anxiety and depression
scores as well as SF-12 PCS and SF-12 MCS scores.
However, given the study setting, we anticipated, some
further reasons underlying the results might also be im-
portant and therefore were needed to be pointed out.
In this CHSC-based CR program, patients could receive
education and guidance from the same team members
who were easily available locally at the time of require-
ment. Moreover, the multidisciplinary management team
could bridge the gap between primary and tertiary care
thus minimizing the worries of the patients regarding
availability of treatment at the time of emergency. The
appreciation of these advantages could have helped the
patients to gain confidence on health service providers,
to participate in CHSC based programs actively and
thus to enhance their health related quality of life.
Previous studies consistently confirmed the role of CR in

improving the exercise capability of CHD patients [4, 32].

Results from the current study also showed a significant in-
crease of 57.42 m in the distance walked by the patients
participating in the CR program, suggesting that the
CHSC-based CR program could also improve the cap-
acity of physical exercise among the CHD patients. In
addition, the results revealed a marked reduction of
several modifying risk factors like smoking and improve-
ments in adherence to medication among patients in both
groups. However, there was no significant difference be-
tween two groups at 6 month regarding these. Potential
explanations might include the fact that CHD patients, as
the core population for chronic disease management in
CHSC, were well educated on these issues and thus the
potential for differences in these factors diminished across
the groups.
In the present study, patients were recruited and allo-

cated in a non-random way. The potential healthy volun-
teer effect might have resulted in an overestimation of the
actual effects of CHSC-based CR program. Although ran-
domized approach would have been ideal, it was not used
in this study, considering the difficulty of randomization of
patients in the setting of CHSCs. The patients, practitioners
and community nurses were residing in the same commu-
nity for years. Prior acquaintance and familiarity would re-
sult in inevitable crossing over between study arms through
regular communication and mutual learning between par-
ticipants and nonparticipants about skills on CR, which in
all possibilities would have reduced the exposure contrast
between the study groups. On the other hand, by virtue of
recruiting all intervention recipients from the same CHSC,
it was easier for the patients and their caregivers to get in-
volved in mutual communication and group discussion.
These events cumulatively facilitated better delivery of in-
formation regarding potential benefits of CR and enhanced
their motivation to participate, which was just what we
expected and might well be considered as one of the main
advantages of CHSC-based CR programs. Unlike other
studies, we did not set a hospital-based CR program as the
control for comparison. So it remained unclear whether
the present program could achieve benefits equivalent
or more than the hospital-based CR program. However,
in China, owing to the lack of prioritization and conse-
quent underinvestment, CR services were mainly provided
by university-based centers or a few private hospitals. Pa-
tients recruited in these programs were highly selective
and inappropriate to be served as the control. [33]. But we
expect, with passage of time, as CR programs will become
more common, future studies will have the opportunity to
provide further evidences regarding the efficacy of CHSC-
based CR program with better comparison.

Conclusions
In the present study, we investigated the effects of CR
program for CHD patients in the setting of CHSC. Data
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indicated an optimal participation rate (65.2%) among
eligible patients for CR and low withdrawal rate (5.3%)
among participants. Moreover, patients completing the
CHSC-based CR program displayed a substantial improve-
ment in HRQoL, exercise capability and psychological
state as comparison to UC patients. Findings from the
present study suggested that CHSC was likely to be the
optimal setting for implementing CR for patients with
CHD in China.

Abbreviations
6MWT: 6-min walk test; CHSC: Community health service center; CR: Cardiac
rehabilitation; HADS: Hospital anxiety and depression scale; HRQoL: Health-
related QOL; MCS: Mental component summary; QOL: Quality of life; SF-12: The
short-form health survey

Acknowledgement
The authors would like to express their sincere gratitude to the medical
staff at Yuxiang and Huaidi community health service center for their kind
assistance in acquisition of data and field work.

Funding
No funding.

Availability of data and materials
All data are available from authors upon request.

Authors’ contributions
Lixuan Z was involved in the conception and design of the study. She was
also responsible for drafting the manuscript. Li Z contributed to conception
and design and supervised the program. JW and FD contributed to conception
and design of the study, and the acquisition and interpretation of data. SZ
contributed to conception and design of the study, and provided interpretation
and intellectual content to subsequent drafts of the manuscript. All authors
read and approved the final draft. Li Z is the study guarantor.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate
This study was approved by the Institutional Ethics Review Board (IERB) of
Hebei Medical University. A written informed consent was obtained from
each participant.

Received: 27 September 2015 Accepted: 19 January 2017

References
1. Murray CJ, Vos T, Lozano R, Naghavi M, Flaxman AD, Michaud C, et al.

Disability-adjusted life years (DALYs) for 291 diseases and injuries in 21
regions, 1990–2010: a systematic analysis for the Global Burden of Disease
Study 2010. Lancet. 2012;380:2197–223.

2. Gu D, Gupta A, Muntner P, Hu S, Duan X, Chen J, et al. Prevalence of
cardiovascular disease risk factor clustering among the adult population of
China: results from the International Collaborative Study of Cardiovascular
Disease in Asia (InterAsia). Circulation. 2005;112:658–65.

3. He J, Gu D, Wu X, Reynolds K, Duan X, Yao C, et al. Major causes of death
among men and women in China. N Engl J Med. 2005;353:1124–34.

4. Kerrigan DJ, Williams CT, Ehrman JK, Saval MA, Bronsteen K, Schairer JR, et al.
Cardiac rehabilitation improves functional capacity and patient-reported health
status in patients with continuous-flow left ventricular assist devices: the
Rehab-VAD randomized controlled trial. JACC Heart Fail. 2014;2:653–9.

5. Rutledge T, Redwine LS, Linke SE, Mills PJ. A meta-analysis of mental health
treatments and cardiac rehabilitation for improving clinical outcomes and
depression among patients with coronary heart disease. Psychosom Med.
2013;75:335–49.

6. Ahlund K, Back M, Sernert N. Fear-avoidance beliefs and cardiac rehabilitation in
patients with first-time myocardial infarction. J Rehabil Med. 2013;45:1028–33.

7. Turk-Adawi KI, Grace SL. Narrative review comparing the benefits of and
participation in cardiac rehabilitation in high-, middle- and low-income
countries. Heart Lung Circ. 2015;24:510–20.

8. Pack QR, Squires RW, Lopez-Jimenez F, Lichtman SW, Rodriguez-Escudero
JP, Lindenauer PK, et al. Participation Rates, Process Monitoring, and Quality
Improvement Among Cardiac Rehabilitation Programs in the United States:
A NATIONAL SURVEY. J Cardiopulm Rehabil Prev. 2015;35:173–80.

9. Bunker S, McBurney H, Cox H, Jelinek M. Identifying participation rates at
outpatient cardiac rehabilitation programs in Victoria, Australia. J
Cardiopulm Rehabil. 1999;19:334–8.

10. Valencia HE, Savage PD, Ades PA. Cardiac rehabilitation participation in
underserved populations. Minorities, low socioeconomic, and rural residents.
J Cardiopulm Rehabil Prev. 2011;31:203–10.

11. Witt BJ, Thomas RJ, Roger VL. Cardiac rehabilitation after myocardial
infarction: a review to understand barriers to participation and potential
solutions. Eura Medicophys. 2005;41:27–34.

12. Dalal HM, Zawada A, Jolly K, Moxham T, Taylor RS. Home based versus
centre based cardiac rehabilitation: Cochrane systematic review and
meta-analysis. BMJ. 2010;340:b5631.

13. Taylor RS, Watt A, Dalal HM, Evans PH, Campbell JL, Read KL, et al.
Home-based cardiac rehabilitation versus hospital-based rehabilitation: a
cost effectiveness analysis. Int J Cardiol. 2007;119:196–201.

14. Chao J, Wang Y, Xu H, Yu Q, Jiang L, Tian L, et al. The effect of community-
based health management on the health of the elderly: a randomized
controlled trial from China. BMC Health Serv Res. 2012;12:449.

15. Ministry of Health of the People’s Republic of China. Specifications of
National Essential Public Health Services. Beijing: 2009. http://www.nhfpc.
gov.cn/zwgk/wtwj/201304/b175eb09dfd240f6bae36d2fb67c8619.shtml.

16. Zhao Y, Thomas SL, Guthridge SL, Wakerman J. Better health outcomes at
lower costs: the benefits of primary care utilisation for chronic disease
management in remote Indigenous communities in Australia's Northern
Territory. BMC Health Serv Res. 2014;14:463.

17. Sun X, Li Y, Liu S, Lou J, Ding Y, Liang H, et al. Enhanced Performance of
Community Health Service Centers during Medical Reforms in Pudong New
District of Shanghai, China: A Longitudinal Survey. PLoS One. 2015;10:e0125469.

18. Maddison R, Rawstorn JC, Rolleston A, Whittaker R, Stewart R, Benatar J, et
al. The remote exercise monitoring trial for exercise-based cardiac
rehabilitation (REMOTE-CR): a randomised controlled trial protocol. BMC
Public Health. 2014;14:1236.

19. Fiorina C, Vizzardi E, Lorusso R, Maggio M, De Cicco G, Nodari S, et al.
The 6-min walking test early after cardiac surgery. Reference values and
the effects of rehabilitation programme. Eur J Cardiothorac Surg.
2007;32:724–9.

20. Fletcher GF, Balady GJ, Amsterdam EA, Chaitman B, Eckel R, Fleg J, et al.
Exercise standards for testing and training: a statement for healthcare
professionals from the American Heart Association. Circulation.
2001;104:1694–740.

21. Wang W, Chair SY, Thompson DR, Twinn SF. Health care professionals'
perceptions of hospital-based cardiac rehabilitation in mainland China: an
exploratory study. J Clin Nurs. 2009;18:3401–8.

22. Lam CL, Tse EY, Gandek B. Is the standard SF-12 health survey valid and
equivalent for a Chinese population? Qual Life Res. 2005;14:539–47.

23. Snaith RP, Zigmond AS. The hospital anxiety and depression scale. Br Med J
(Clin Res Ed). 1986;292:344.

24. Bjarnason-Wehrens B, McGee H, Zwisler AD, Piepoli MF, Benzer W, Schmid
JP, et al. Cardiac rehabilitation in Europe: results from the European Cardiac
Rehabilitation Inventory Survey. Eur J Cardiovasc Prev Rehabil. 2010;17:410–8.

25. Centers for Disease Control and Prevention (CDC). Receipt of cardiac
rehabilitation services among heart attack survivors–19 states and the
District of Columbia, 2001. MMWR Morb Mortal Wkly Rep. 2003;52:1072–5.

26. Scott IA, Lindsay KA, Harden HE. Utilisation of outpatient cardiac
rehabilitation in Queensland. Med J Aust. 2003;179:341–5.

27. Adsett J, Hickey A, Nagle A, Mudge A. Implementing a community-based
model of exercise training following cardiac, pulmonary, and heart failure
rehabilitation. J Cardiopulm Rehabil Prev. 2013;33:239–43.

28. Lundgren O, Garvin P, Jonasson L, Andersson G, Kristenson M. Psychological
resources are associated with reduced incidence of coronary heart disease.
An 8-year follow-up of a community-based Swedish sample. Int J Behav
Med. 2015;22:77–84.

Zhang et al. BMC Health Services Research  (2017) 17:128 Page 7 of 8

http://www.nhfpc.gov.cn/zwgk/wtwj/201304/b175eb09dfd240f6bae36d2fb67c8619.shtml
http://www.nhfpc.gov.cn/zwgk/wtwj/201304/b175eb09dfd240f6bae36d2fb67c8619.shtml


29. Serber ER, Todaro JF, Tilkemeier PL, Niaura R. Prevalence and characteristics
of multiple psychiatric disorders in cardiac rehabilitation patients. J
Cardiopulm Rehabil Prev. 2009;29:161–8. quiz 169–170.

30. Campbell TS, Stevenson A, Arena R, Hauer T, Bacon SL, Rouleau CR, et al. An
investigation of the benefits of stress management within a cardiac
rehabilitation population. J Cardiopulm Rehabil Prev. 2012;32:296–304.

31. Intarakamhang P, Intarakamhang U. Effects of the comprehensive cardiac
rehabilitation program on psychological factors and quality of life among
coronary heart disease patients. Glob J Health Sci. 2013;5:145–52.

32. Jelinek HF, Huang ZQ, Khandoker AH, Chang D, Kiat H. Cardiac rehabilitation
outcomes following a 6-week program of PCI and CABG Patients. Front
Physiol. 2013;4:302.

33. Jin H, Wei Q, Chen L, Sun Q, Zhang Y, Wu J, et al. Obstacles and alternative
options for cardiac rehabilitation in Nanjing, China: an exploratory study.
BMC Cardiovasc Disord. 2014;14:20.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Zhang et al. BMC Health Services Research  (2017) 17:128 Page 8 of 8


	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Study design and participants

	Program implementation
	CR Group
	UC Group
	Outcome measurements and data collection
	Statistical analysis

	Results
	Discussion
	Conclusions
	Abbreviations
	Acknowledgement
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	References

