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Abstract
Background  This study aimed to systematically search for relevant evidence on the management of kinesiophobia 
in patients after cardiac surgery both home and abroad. The evidence was evaluated and integrated to provide 
reference for clinical practice.

Methods  According to the ‘6S’ evidence pyramid model, evidence related to managing kinesiophobia in patients 
after cardiac surgery were systematically searched from relevant domestic and foreign guideline websites and 
professional association websites and databases from the date of their establishment to December 31, 2024. The 
quality of the literature was evaluated by two master’s students who had completed their professional training and 
assessment at the Evidence-based Nursing Center of Fudan University. These students also extracted and summarised 
the pertinent evidence that met the literature quality evaluation standards.

Results  Sixteen studies were included, including two guidelines, three expert consensus, six systematic reviews, two 
meta-analyses, and threerandomizedcontrolled trials. A total of 20 pieces of evidence were formed in seven aspects: 
management principles, exercise guidance, pain management, psychological intervention, health education, social 
support, and follow-up management.

Conclusions  The comprehensive evidence summarised in this study for managing kinesiophobia in patients 
after cardiac surgery can provide resources for clinical translation. These insights can inform the development of 
kinesiophobia management plans to support the rapid recovery of patients after major surgery.

Trial registration  This study was registered at the Center for Evidence-Based Nursing of Fudan University 
(registration number ES20245486).

Clinical trial number  This study was registered at the Center for Evidence-Based Nursing of Fudan University 
(registration number ES20245486).This study is a summary of the best evidence and does not involve clinical trials 
and, therefore, no Clinical trial number.
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Background
Cardiovascular disease (CVD) is a major global pub-
lic health challenge [1], with its incidence and mortality 
rates steadily rising alongside the ageing population and 
increased prevalence of unhealthy lifestyles [2]. Although 
most patients with CVD can be treated pharmacologi-
cally to control disease progression, some with severe 
disease require surgery to re-revascularize blood ves-
sels and improve cardiac function [3]. Of the more than 
1.5  million patients who undergo cardiac surgery annu-
ally worldwide, 280,000 are in China [4]. Cardiac reha-
bilitation determines the prognostic outcomes of patients 
who undergo cardiac surgery. In particular, rehabilitation 
with ‘exercise’ as the core should be initiated as early as 
possible for eligible patients [5]. Active participation in 
exercise increases the left ventricular ejection fraction, 
reduces the risk of adverse cardiac events, and reduces 
the readmission rate while improving mental health and 
postoperative quality of life [6]. However, cardiac sur-
gery is more invasive, and most postoperative patients 
are skeptical about the safety of exercise, exhibiting resis-
tance, avoidance, or even a strong sense of fear, resulting 
in a decrease in their participation rate and adherence to 
exercise [7], the phenomenon known as kinesiophobia.

Kinesiophobia refers to ‘an irrational and excessive fear 
of physical activity due to increased sensitivity to pain 
and fear that secondary injury from activity will be det-
rimental to recovery’ [8]. We previously reported that the 
incidence of kinesiophobia in patients after cardiac sur-
gery could reach 82.57%. If left uncorrected, long-term 
avoidance of rehabilitation exercises can result in muscle 
atrophy, deterioration of cardiovascular health, and an 
increased economic burden on families and society [9]. 
To date, most research on kinesiophobia has focused on 
orthopaedic patients and individuals with chronic pain, 
while its management after cardiac surgery remains in 
the early stage of exploration. The lack of targeted recom-
mendations has led to inconsistent management strate-
gies in clinical practice, hindering effective guidance for 
medical staff [7]. The current study comprehensively 
reviews the existing evidence on postoperative kinesio-
phobia following cardiac surgery at home and abroad. 
The relevant information is integrated to compile the 
optimal reference for formulating standardised postop-
erative kinesiophobia management measures for cardiac 
surgery. This study has been registered in the Center for 
Evidence-Based Nursing of Fudan University (registra-
tion number: ES20245486).

Methods
Establishment of a research team
The research team comprised two master’s degree nurs-
ing students, one clinical nurse specialist, one cardiac 
surgeon, and one psychologist. The two master’s degree 

students performed study retrieval, quality assessment, 
and data extraction and grading. The clinical nurse spe-
cialist, cardiac surgeon, and psychologist performed 
quality control measures. The team members received 
professional training and assessment from the Centre for 
Evidence-Based Nursing at Fudan University and demon-
strated a strong ability to read and evaluate literature in 
English and Chinese.

Question identification
The evidence-based question establishment tool PIPOST 
[10] of the Center for Evidence-Based Nursing of Fudan 
University was used to form evidence-based practice 
questions: (1) P (population), the target population for 
evidence application comprised patients aged ≥ 18 years 
after cardiac surgery (type of surgery: coronary artery 
bypass grafting, heart valve replacement, heart trans-
plantation, cardiac macrovascular surgery under general 
anaesthesia, cardiopulmonary bypass, etc.); (2) I (inter-
vention), measures related to reducing the incidence of 
degree of kinesiophobia in patients after cardiac surgery; 
(3) P (professional), the personnel who apply the inter-
ventions, including cardiac surgeons, rehabilitation ther-
apists, psychotherapists, postoperative cardiac surgery 
patients, caregivers, etc.; (4) O (outcome), the degree of 
kinesiophobia, motor self-efficacy, etc.; (5) S (setting), 
where the evidence is applied, including the intensive 
care unit, cardiac surgery ward, rehabilitation ward, 
home, etc.; (6) T (type of evidence), resources, including 
guidelines, clinical decisions, expert consensus, system-
atic reviews, meta-analyses, and original studies.

Search resources and strategies
Following the ‘6S’ evidence pyramid model [11], searches 
were performed from top to bottom: (1) clinical deci-
sion support systems: BMJ Best Practice, UpToDate and 
Australian Joanna Briggs Institute (JBI) Healthcare Data-
base,; (2) clinical practice guideline websites: National 
Guideline Clearinghouse (NGC), Scottish Intercolle-
giate Guidelines Network (SIGN), New Zealand Guide-
lines Group (NZGG), Guidelines International Network 
(GIN), and Medical Pulse; (3) Professional association 
websites: American College of Cardiology (ACC), Euro-
pean Society of Cardiology (ESC), European Associa-
tion for Cardio-Thoracic Surgery (EACTS), American 
Thoracic Society (ATS), British Thoracic Society (BTS), 
French Society for Anaesthesia and Intensive Care 
(FSCIC), Anaesthesia and Intensive Care (SFAR), and 
Chinese Nursing Association; (4) comprehensive data-
bases: PubMed, Embase, CINAHL, Web of Science, 
China National Knowledge Infrastructure(CNKI), Wan-
fang Database, China Biomedical Literature Database. 
The English search terms were ‘Cardiac Surgical Proce-
dures’, ‘Heart Surgical Procedure’, ‘cardiac cardiovascular 
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surgery’, ‘coronary artery bypass’, ‘valve surgery’, ‘valve 
replacement’, ‘kinesiophobia’, ‘fear of movement’, ‘pain-
related activity avoidance’, ‘movement fear’, ‘movement 
phobia’. The searches were conducted by two Master’s 
degree students, with a limited search timeframe of 31 
December 2024. Figure  1 presents an example of the 
search strategy used in PubMed.

Literature inclusion and exclusion criteria
Literature inclusion criteria: (1) conducted on postop-
erative cardiac surgery patients; (2) content related to 
the management of postoperative cardiac surgery kine-
siophobia; and (3) study was a guideline, best practice, 
expert consensus, systematic evaluation, meta-analysis, 
or original research. Literature exclusion criteria: (1) 
incomplete information or inaccessible full text; (2) brief 
version or guideline interpretation; (3) duplicated study; 
(4) systematic evaluation of proposals, reviews, or con-
ferences; (5) written in languages other than Chinese or 
English; (6) did not pass the quality assessment grading 
(Grade C).

Two Master’s students independently executed litera-
ture screening based on the inclusion and exclusion cri-
teria. During the initial screening stage, literature not 
aligned with the study topic was screened by quickly 
skimming the titles and abstracts of studies; the remain-
ing literature was subsequently read in its entirety to 
evaluate whether it met the inclusion criteria. During the 
screening process, if a disagreement arose between the 

two students, it was discussed with a third member of the 
research team until a consensus was reached.

Literature quality evaluation
Several literature quality evaluation criteria were applied. 
(1) Clinical decisions and evidence summaries: Sources 
from authoritative databases such as UpToDate, was 
traced, and the quality was evaluated according to the 
type of literature [12]. (2) Guidelines: The 2017 version of 
the Appraisal of Guidelines for Research and Evaluation 
II (AGREE II) [13] was applied to evaluate the quality of 
the included guidelines; the evaluation tool comprised 
23 entries in 6 domains, with each entry scored on a 1–7 
scale (with 1 representing strongly disagree and 7 repre-
senting strongly agree); the recommendation level was 
determined based on the results of each domain score 
(Grade A: all six domains with standardised scores ≥ 60%, 
Grade B: some domains < 60% and more than three 
domains ≥ 30%; Grade C: three domains < 30%; Grade C 
was not recommended). (3) Systematic evaluation and 
meta-analysis: the 2016 version of the Australian JBI Cen-
tre for Evidence-Based Health Care Systematic served as 
the quality assessment tool [14]. (4) Expert consensus: 
Quality assessment was performed using the 2016 edi-
tion of the Australian JBI Centre for Evidence-Based 
Health Care evaluation criteria for expert consensus 
[15]. (5)randomizedcontrolled trials: quality evaluation 
was performed using the Cochrane risk-of-bias tool [16]. 
Two master’s students independently evaluated the trials 

Fig. 1  PubMed retrieval strategy
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according to the quality evaluation criteria for each type 
of literature. In instances of disagreement during the 
evaluation process, the members of the research team 
would adjudicate.

Summary and grading evidence
Two master’s students read each article to categorise 
and summarise the evidence related to each topic and to 
identify the themes in the research. Any disagreements 
were resolved through discussion by the research team. 
If there were any conficts about the conclusions drawn 
from diferent sources of evidence, this study followed 
the principle of evidence priority, high-quality evidence 
priority, and the latest published authoritative literature 
priority.After the evidence were aggregated, the evidence 
level of the original literature was determined using the 
Australian JBI Centre for Evidence-Based Health Care’s 
Evidence Pre-grading and Recommended Levels of Evi-
dence System (2014 version) [17]. Levels of evidence 
were categorised as 1–5 based on the design category of 
the included studies, with level 1 being the highest and 
level 5 being the lowest. Evidence was categorised into 
level A (strong recommendation) and level B (weak rec-
ommendation) based on the Feasibility, Appropriateness, 
Meaningfulness and Effectiveness (FAME) structure of 
JBI.If the contents of several different types of literature 
were aggregated into one piece of evidence, the highest 
level of the literature was taken as the level of that piece 
of evidence.

Results
Literature search results and basic characteristics
A total of 1278 documents were retrieved and imported 
into NoteExpress 4.0 literature management software, 
and 372 duplicates were excluded after data clean-
ing. Subsequently, 845 documents were excluded after 
screening the titles and abstracts, and an additional 45 
were excluded after reading the full text and performing 
quality evaluation. Finally, 16 documents were included 
in the analysis (Fig.  2). The 16 articles included two 
guidelines [18, 19], three expert consensuses [20–22], six 
systematic evaluations [23–28], two meta-analyses [29, 
30], and three randomizedcontrolled trials [31–33]. The 
basic characteristics of the included literature are pre-
sented in Table 1.

Literature quality assessment
Quality evaluation of clinical guidelines: Two clini-
cal guidelines were included, with high overall quality 
(Table 2).

Quality assessment of expert consensus: Three expert 
consensus articles with high overall quality were included 
in this study (Table 3).

Quality assessment of systematic evaluations and meta-
analyses: Six systematic evaluations and two meta-analy-
ses were included in this study. The study designs were 
relatively complete (Table 4).

Quality assessment of randomized controlled trials: 
Three randomized controlled trials with high overall 
quality were included in this study (Table 5).

Summary and generation of evidence
By categorising and summarising content on the same 
themes, 20 pieces of evidence were compiled across 
seven areas: management principles, exercise instruction, 
pain management, psychological intervention, health 
education, social support, and follow-up management 
(Table 6).

Discussion
Identifying postoperative patients with kinesiophobia for 
timely multidisciplinary intervention
‘Exercise’ is the core of cardiac rehabilitation, yet only 
9.7% of patients participate after cardiac surgery, and 
nearly 90% withdraw from exercise rehabilitation [34]. 
Therefore, identifying patients with kinesiophobia after 
cardiac surgery is critical for implementing proactive 
interventions to improve their exercise participation 
and adherence rates. The Tampa Scale for Kinesiophobia 
Heart(TSK-SV Heart), which quantifies a patient’s fear of 
pain, is a widely used tool for measuring kinesiophobia in 
patients with CVD [35]. It should be employed to identify 
at-risk patients following cardiac surgery and to dynami-
cally evaluate the effectiveness of the intervention effect. 
The occurrence and development of kinesiophobia in 
patients following cardiac surgery are influenced by vari-
ous factors [9], including physiological, psychological, 
and social aspects and the joint collaboration of a mul-
tidisciplinary team can effectively integrate the expertise 
from multiple professional fields to ensure patients with 
kinesiophobia after cardiac surgery receive comprehen-
sive and personalised treatment.Meanwhile, Rosa et al. 
[36] reported that multidisciplinary team care reduces 
the risk of postoperative complications and the total 
length of hospital stay in patients after cardiac surgery. 
Therefore, evidence suggests that a multidisciplinary 
team should be formed to work together to manage exer-
cise fear in patients after cardiac surgery.In addition, 
gradually increasing activity intensity can significantly 
reduce the incidence of kinesiophobia [37], but the adapt-
ability and tolerance of exercise in the early postoperative 
period vary among patients. Thus, while the evidence 
suggests starting with 5–10-minute sessions and gradu-
ally increasing exercise intensity, this should be strictly 
implemented based on the patient’s clinical symptoms.
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Improve pain control and promote exercise rehabilitation
The primary causes of kinesiophobia in postoperative 
cardiac patients are incisional pain and misconceptions 
regarding pain. In fact, over 50% of patients continue 
to experience pain in the incision area despite rou-
tine analgesia and are reluctant to engage in early reha-
bilitation exercises [38]. Pain assessment is the basis 
for implementing various pain management measures 
[39]. Therefore, the evidence suggests assessing resting 
and motor pain and implementing multimodal dynamic 
analgesia can assist patients in meeting their analgesic 
requirements for early postoperative activities. Although 

multimodal analgesia enables the simultaneous appli-
cation of analgesic drugs and techniques with different 
mechanisms of action to enhance analgesia, reduce the 
use of a single drug, and decrease adverse drug reactions 
[40], this strategy has not been commonly reported in 
cardiac surgery, warranting more in-depth analyses [41]. 
Moreover, patients’ misperceptions of pain can lead to 
incorrect coping behaviours [42]. Therefore, when apply-
ing pain management strategies, it is essential to offer 
education and counselling to patients and their caregiv-
ers. This helps them understand the objectives of analge-
sia and confront their pain experience, allowing them to 

Fig. 2  Flow chart of literature screening
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Table 1  Basic characteristics of the included literature
Included 
literature

Year of 
publication

literature
source

Document type Literature Topics

Mertes [18] 2022 PubMed Guide Guidelines for rapid recovery after cardiac surgery under cardiopul-
monary bypass or non-cardiopulmonary bypass

Schwaab [19] 2021 PubMed Guide Cardiac rehabilitation
Hansen [20] 2022 Medline Expert consensus Exercise intensity assessment and exercise prescribing for cardiac 

rehabilitation
Chinese Nursing 
Association [21]

2022 CNKI Expert consensus Cardiac rehabilitation care

National Center 
for Cardiovascular 
Diseases [22]

2020 WanFang Expert consensus Cardiac rehabilitation after coronary artery bypass grafting

Jia [23] 2024 PubMed Systematic review Kinesiophobia Evaluation Tool measures attributes in patients with 
cardiovascular disease

Jia [24] 2024 Pubmed Systematic review Kinesiophobia Evaluation Tool measures attributes in patients with 
cardiovascular disease

Costa [25] 2023 UpToDate Systematic review Exercise rehabilitation in patients after heart transplantation
Santiago [26] 2019 UpToDate Systematic review Interventions to promote patient utilization of cardiac rehabilitation
Nachiyunde [27] 2018 Cochrane 

Library
Systematic review Efficacy of different analgesic modes on postoperative pain manage-

ment and early mobilization in patients undergoing cardiac surgery
Rawstorn [28] 2016 PubMed Systematic review Teleguide cardiac rehabilitation for patients after cardiac surgery
Wang [29] 2022 PubMed Meta-analysis The effect of virtual reality on kinesiophobia
Carl [30] 2019 UpToDate Meta-analysis Effect of exposure therapy on kinesiophobia
Tigges [31] 2022 PubMed Randomized con-

trolled trials
Educational interventions to enhance adherence after heart 
transplantation

Jia [32] 2024 CNKI Randomized con-
trolled trials

Effect of cognitive-behavioral intervention on kinesiophobia in 
patients with coronary heart disease after stenting

Li [33] 2022 CNKI Randomized con-
trolled trials

Effect of dual-heart care model on kinesiophobia in patients with 
coronary heart disease stenting

Table 2  Results of guideline quality evaluation
Included 
literature

Percentage of standardization by domain ≥ 60% 
of the 
number 
of fields

≥ 30% 
of the 
number 
of fields

Rec-
om-
mend-
ed 
level

Scope and 
Purpose

Participants Rigor of 
formulation

Clarity of 
presentation

Useful-
ness of 
the guide

Editorial 
independence

Mertes [18] 86.04 54.41 78.47 85.31 47.52 82.33 4 2 A
Schwaab [19] 76.78 65.89 63.64 86.41 39.38 98.67 6 5 B

Table 3  Results of expert consensus quality evaluation
Literature review items were included Hansen 

[20]
Chinese Nurs-
ing Associa-
tion [21]

National 
Center for Car-
diovascular 
Diseases [22]

(1) Whether a clear source of point of view is presented? Yes Yes Yes
(2) Whether the opinion comes from influential experts in the field? Yes Yes Yes
(3) Whether the arguments presented are centered on the interests of the people involved in the 
study?

Yes Yes Yes

(4) Whether the stated conclusions are based on the results of the analysis? Yes Yes Yes
(5) Whether other existing literature has been consulted and accurately indexed? Yes Yes Yes
(6) Whether there are any inconsistencies between the points presented and previous literature? Yes No Yes
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effectively manage their pain perception during exercise 
rehabilitation.

Attaching importance to psychological intervention and 
improving patient education
Approximately 40% of postoperative cardiac surgery 
patients express negative emotions, such as anxiety and 
depression [43]. The greater the severity of anxiety and 
depression, the higher the likelihood of kinesiophobia. 
Furthermore, patients’ psychological needs may evolve 
over time due to various environmental factors [39]. 
Therefore, the evidence suggests that medical staff to 
monitor these needs during the rehabilitation process 
and encourage communication with relatives, friends, 
doctors, and others when patients experience adverse 
emotions and actively seek psychological support. Health 
education is a critical aspect in managing Kinesiopho-
bia in patients after cardiac surgery, as individuals with 
a greater understanding of CVD experience a lower 
incidence of Kinesiophobia [44]. In particular, accurate 
knowledge of the disease reduces patients’ concerns 

about exercise and increases their confidence in partici-
pating in rehabilitation exercises. Postoperative cardiac 
surgery patients vary in their knowledge of exercise reha-
bilitation. Therefore, appropriate health education meth-
ods should be tailored to their learning needs to enhance 
their understanding, motivate participation, and improve 
rehabilitation outcomes [45]. The current evidence on 
health education is based primarily on previous system-
atic evaluations and expert consensus. Although it can be 
used to guide clinical practice, further high-quality origi-
nal studies are needed to support clinical practice.

Provide social support and strengthen follow-up 
management
The level of social support is a risk factor for developing 
kinesiophobia in postoperative cardiac surgery patients. 
Medical staff, patient caregivers, and family members are 
the primary sources of social support, playing a crucial 
role in facilitating behavioural change in patients [46]. 
Thus, the evidence indicates that medical staff, patient 
caregivers, and patients should actively engage with one 
another. This interaction is essential to help patients 
articulate their needs and concerns regarding rehabilita-
tion exercises. At the same time, involving patient care-
givers in the decision-making process and supervision 
of rehabilitation can enhance patients’ self-efficacy in 
exercising, ultimately aiding in the management of their 
kinesiophobia. A longitudinal study by Zhao et al. [47] on 
patients after coronary artery bypass grafting reported 
continued kinesiophobia three months post-surgery. 
Therefore, medical staff should continue to guide patients 
after discharge to encourage them to continue exercising 
through health education, text messages, etc [48].On the 

Table 4  Quality evaluation results of systematic reviews and meta-analyses
Literature review items were included Jia [23] Liu [24] Costa 

[25]
San-
tia-
go 
[26]

Nachi-
yunde 
[27]

Raw-
storn 
[28]

Wang [29] Carll 
[30]

(1) Whether the evidence-based questions raised are clear and 
unambiguous

Yes Yes Yes Yes Yes Yes Yes Yes

(2) Whether the literature inclusion criteria were appropriate for the 
evidence-based question

Yes Yes Yes Yes Yes Yes Yes Yes

(3) Whether the search strategy is appropriate Yes Yes Yes Yes Yes Yes Yes Yes
(4) Whether the database or resources of the searched literature are 
sufficient

Yes Yes Yes Yes Yes Yes Yes Yes

(5) Whether the quality evaluation criteria adopted are appropriate Yes Yes Yes Yes Yes Yes Yes Yes
(6) Whether the quality evaluation of the literature was completed 
independently by two or more reviewers

Yes Yes Yes Yes Yes Yes Yes Yes

(7) Whether certain measures are taken to reduce errors when extract-
ing data

Unclear Unclear Yes Yes Unclear Yes Unclear Yes

(8) Whether the methods of pooling studies are appropriate Yes Yes Yes Yes Yes Yes Yes Yes
(9) Whether the likelihood of publication bias was assessed Yes Yes Yes Yes Yes Yes Yes Yes
(10) Whether the recommendations made for policy or practice are 
based on the results of the systematic review

Yes Yes Yes Yes Yes Yes Yes Yes

(11) Whether the proposed direction for further research is appropriate Yes Yes Yes Yes Yes Yes Yes Yes

Table 5  Quality evaluation results of randomized controlled 
trials
Literature review items were 
included

Tigges [31] Jia [32] Li [33]

(1) Random sequence generation Yes Yes Yes
(2) Assignment hidden Unclear Unclear Unclear
(3) Implementation bias Yes Yes Yes
(4)Measurement bias Yes Unclear Unclear
(5) Follow-up bias Yes Yes Yes
(6)Reporting bias, Yes Yes Yes
(7) Other bias. Yes Yes Yes
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one hand, by leveraging the advancement of digital health 
technologies, we can proactively create an online super-
vision and interactive platform to offer patients real-
time exercise guidance, thereby enhancing the safety and 
effectiveness of home exercise. On the other hand, we 
can share patients’ exercise experiences online to bolster 
the confidence of patients with kinesophobia.

Limitations of the study
Although this study summarises the recommendations 
and evidence related to kinesiophobia in postoperative 
cardiac surgery patients in strict accordance with evi-
dence-based care, it includes only Chinese and English 
literature, which may have omitted high-quality findings 
in other languages. Given the variances in healthcare 
delivery systems, geographic economies, and cultural 
contexts across nations, healthcare professionals should 
thoroughly assess the clinical practice environment, 
analyse the factors that facilitate or impede healthcare 

Table 6  Summary of evidence for the management of fear of movement in patients after cardiac surgery
Theme of 
evidence

Content of evidence Level of 
evidence

Level of rec-
ommendation

Management 
principles

1. The Tampa Scale for Kinesiophobia Heart(TSK-SV Heart) was used to identify patients with 
kinesiophobia and evaluate the management effect [23]

Level 1 A

2. A multidisciplinary team of medical specialists, nurse specialists, psychologists, and rehabilita-
tion physiotherapists worked together to reduce postoperative patient kinesiophobia [18, 19, 21, 
22]

Level5 A

Exercise Guidance 3. A thorough assessment of the factors influencing the postoperative patient’s kinesiophobia 
can help reduce kinesiophobia before developing an exercise rehabilitation program [24]

Level 1 B

4. Encouraging patients to participate in exercise rehabilitation programs and goal development 
can avoid conflicting decision-making and reduce kinesiophobia [24, 25]

Level 1 A

5. The exercise mode is selected according to the patient’s values and preferences; the exercise 
intensity is adjusted according to the patient’s exercise tolerance, starting from 5 to 10 min of 
exercise, and gradually increasing to reducing postoperative kinesiophobia [20, 25, 30]

Level 2 A

Pain Management 6. Health care providers screen for pain 30 min before pain-causing activities and administer 
predictive analgesia to reduce the degree of kinesiophobia [25, 27, 30]

Level 1 A

7. Correcting postoperative patients’ misperceptions of pain can help reduce their kinesophobia 
[22, 27]

Level5 A

8. Dynamic analgesia using a multimodal analgesic approach is recommended; the analgesia 
intensity should try to meet the postoperative patient’s requirements for early activity [27]

Level1 B

Psychological 
interventions

9. Dynamic monitoring of the postoperative patient’s psychological state during exercise and 
timely provision of psychological interventions for individuals with kinesiophobia can alleviate 
kinesiophobia [21, 22]

Level5 A

10. Gradual adjustment of exercise intensity, duration, and frequency to achieve gradual expo-
sure and desensitization is beneficial to alleviate kinesiophobia [26, 30]

Level2 A

11. Patients with postoperative kinesiophobia are encouraged to seek psychological support, 
share their feelings with relatives, friends, and health care providers to relieve emotional distress, 
and receive psychotherapy if necessary [31]

Level5 A

12. Peer education or group exercise can be beneficial in reducing postoperative kinesiophobia 
[25]

Level 1 A

13. Psychoeducational activities with immersive virtual reality to divert patients’ attention can 
alleviate anxiety, depression, and fear after surgery [29, 30]

Level1 B

Social support 14. Respecting the patient’s subjective feelings while treating the physical illness can help 
reduce postoperative kinesiophobia [32, 33]

Level 2 A

15. Caregiver involvement in developing and supervising the patient’s exercise plan can be 
beneficial in reducing kinesiophobia [33]

Level 2 A

Health education 16. Correcting the patient’s misconception of movement can help reduce postoperative kinesio-
phobia [22, 27]

Level1 A

17. Conducting health education in plain language and providing oral, written, and visual 
reminders is beneficial to reducing kinesiophobia [28, 30]

Level 1 A

18. Health education should include the importance of exercise, the dangers of kinesiophobia, 
and information on exercise and emotion management skills [21, 22, 25, 31]

Level 5 A

Follow-up 
management

19. Using exercise logs, wearable devices, and mobile applications for feedback monitoring can 
help alleviate postoperative kinesiophobia [25, 28]

Level 5 B

20. Remote telephone guidance and sending motivational text messages are beneficial to allevi-
ate postoperative kinesiophobia [21, 28]

Level 5 A
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delivery, and judiciously apply evidence per the specific 
circumstances of their hospitals, the patient’s propensity 
to engage in postoperative activities, and their medi-
cal conditions. Furthermore, a limitation of this study is 
that most of the included literature were expert consen-
suses and systematic evaluations, with few original stud-
ies. Therefore, future updates should include high-quality 
original studies to enhance the summary of evidence. 
Localised research should be enhanced in the future to 
formulate guidelines for the prevention and manage-
ment of postoperative exercise kinesiophobia in patients 
undergoing cardiac surgery. These guidelines should be 
tailored to the specific circumstances of each country 
to facilitate the translation and application of evidence-
based practices, thereby increasing the participation rate 
and adherence to exercise rehabilitation among cardiac 
surgery patients, ultimately improving their postopera-
tive health outcomes.

Conclusions
This study summarises the most relevant evidence for 
managing kinesiophobia after cardiac surgery from seven 
aspects: management principles, exercise guidance, pain 
management, psychological intervention, health educa-
tion, social support, and follow-up management. How-
ever, given that the development of kinesiophobia is a 
dynamic process, applying this evidence requires the full 
consideration of individual differences among patients, 
combined with the professional judgement of medical 
staff. In addition, it is essential to evaluate the conditions 
for translating evidence based on each patient’s expecta-
tions, preferences, and values. This careful selection and 
application of evidence aims to make the management of 
kinesiophobia in postoperative cardiac surgery patients 
more effective and standardised, ultimately reducing the 
incidence of kinesiophobia in this population.

Acknowledgements
This research was supported by the Sports and Health Innovation Research 
Center of Zigong Key Research Base of Philosophy and Social Sciences (Grant 
No.: YDJKY23-35) Zigong Key Research Base of Philosophy, Social Sciences 
Health Humanities Research Center Project (Grant No.: JKRWZC22-01) 
and project of Nursing Department of Mianyang Central Hospital 
(MCHHL2024YB07).

Author contributions
(Zhi Zeng) is responsible for the design, literature acquisition and thesis 
writing of his works. (Li Wan, Jianying Zheng) contributed to the data analysis 
and interpretation of the paper. (Yuqi Shen and Huaili Luo) were involved 
in the literature acquisition and screening, and (Mei He) supervised the 
compilation of and Revision of the manuscript. All authors read and approved 
the final manuscript.

Funding
This research was supported by the Sports and Health Innovation Research 
Center of Zigong Key Research Base of Philosophy and Social Sciences 
(Grant No.: YDJKY23-35) Zigong Key Research Base of Philosophy and Social 
Sciences Health Humanities Research Center Project (Grant No.: JKRWZC22-01) 
and project of Nursing Department of Mianyang Central Hospital 
(MCHHL2024YB07).

Data availability
Data is provided within the manuscript or supplementary information files.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Mianyang Central Hospital, Affiliated with the School of Medicine, 
University of Electronic Science and Technology of China, Mianyang, 
Sichuan, China
2School of Nursing, North Sichuan Medical College, Nanchong, China
3Department of Intensive Care Unit, Mianyang Central Hospital, Affiliated 
with the School of Medicine, University of Electronic Science and 
Technology of China, No. 12 Changjia Alley, Jingzhong Street, Fucheng 
District, Mianyang, Sichuan 621000, China

Received: 14 November 2024 / Accepted: 11 February 2025

References
1.	 Cardiovascular diseases (CVDs)[EB/OL]. [2024-09-09]. ​h​t​t​p​​s​:​/​​/​w​w​w​​.​w​​h​o​.​​i​n​t​​/​z​h​

/​​n​e​​w​s​-​​r​o​o​​m​/​f​a​​c​t​​-​s​h​​e​e​t​​s​/​d​e​​t​a​​i​l​/​​c​a​r​​d​i​o​v​​a​s​​c​u​l​a​r​-​d​i​s​e​a​s​e​s​-​(​c​v​d​s).
2.	 Liu mingbo, Xinye H, Xiaohong Y et al. Interpretation of key points of 

China Cardiovascular Health and Disease Report 2023[J]. Chin J Cardiovasc 
2024,29(4):305–24. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​9​6​9​​/​j​​.​i​s​​s​n​.​​1​0​0​7​​-​5​​4​1​0​.​2​0​2​4​.​0​4​.​0​0​2

3.	 Gibbison B, Pufulete M. Prehabilitation before cardiac surgery. Br J Anaesth. 
2025;134(1):5–7. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​b​j​a​.​2​0​2​4​.​1​1​.​0​0​1.

4.	 Zhu Kun X, Hang Z, Shanshan et al. Current status and research progress of 
cardiovascular surgical complexity assessment system[J]. Chin J Circulation 
2024,39(6):620–4. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​9​6​9​​/​j​​.​i​s​​s​n​.​​1​0​0​0​​-​3​​6​1​4​.​2​0​2​4​.​0​6​.​0​1​5

5.	 Taylor RS, Dalal HM, McDonagh STJ. The role of cardiac rehabilitation in 
improving cardiovascular outcomes. Nat Rev Cardiol. 2022;19(3):180–94. ​h​t​t​p​​
s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​3​8​​/​s​​4​1​5​6​9​-​0​2​1​-​0​0​6​1​1​-​7.

6.	 Gao, Guiying. Hu Yang,Zhang Shiyi,Meng Yi,Deng Jie. Research progress on 
the mechanism of exercise rehabilitation in improving coronary microcircula-
tion disorders[J]. Chinese Journal of General Practice; 2025.

7.	 Westerdahl E, Bergh C, Urell C. Patient-reported physical activity, pain, and 
fear of movement after cardiac surgery: a descriptive cross-sectional study. 
Scandinavian Cardiovasc Journal: SCJ. 2024;58(1):2393311. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​
1​0​8​0​​/​1​​4​0​1​​7​4​3​​1​.​2​0​​2​4​​.​2​3​9​3​3​1​1.

8.	 Park Kyung-kyungYuYL, Qi et al. The mediating effect of exercise fear 
between self-efficacy of cardiac rehabilitation exercise and quality of life in 
patients after extracorporeal circulation surgery[J]. Chin J Extracorpor Circula-
tion 2023,21(3):155–9. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​3​4​9​​8​/​​j​.​c​​n​k​i​​.​c​h​i​​n​.​​j​.​e​c​c​.​2​0​2​3​.​0​3​.​0​6

9.	 Zeng Z, Shen Y, Wan L, Yang X, Hu Q, Luo H, He M. Kinesiophobia in 
patients after cardiac surgery: a scoping review. BMC Cardiovasc Disord. 
2024;24(1):469. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​8​6​​/​s​​1​2​8​7​2​-​0​2​4​-​0​4​1​4​0​-​2.

10.	 Zhu Zheng H, Weijie YX et al. Composition of different types of evidence-
based Questions[J]. J Continuing Educ Nurses 2017,32(21):1991–4. ​h​t​t​p​​s​:​/​​/​d​o​
i​​.​o​​r​g​/​​1​0​.​​1​6​8​2​​1​/​​j​.​c​​n​k​i​​.​h​s​j​​x​.​​2​0​1​7​.​2​1​.​0​2​5

11.	 Dicenso A, Bayley L, Haynes RB. Accessing pre-appraised evidence: fine-
tuning the 5S model into a 6S model. Evid Based Nurs. 2009;12(4):99–101. ​h​t​t​
p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​3​6​​/​e​​b​n​.​1​2​.​4​.​9​9​-​b.

12.	 Chen X, Li X, Wang Z, Zheng R, Zhang F, Zhao J, Liu H, Luo H. Evidence-based 
summary of the prevention and management of radiation dermatitis in 
patients with breast cancer. Asia-Pacific J Oncol Nurs. 2024;11(9):100556. ​h​t​t​p​​
s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​a​p​​j​o​n​​.​2​0​2​​4​.​​1​0​0​5​5​6.

13.	 Zhou FHYC, Xue et al. Supplementary explanations and reflections on the 
guideline research and evaluation tool AGREE II and the scores of each 
domain[J]. J Nurs 2018,25(18):56–8. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​6​4​6​​0​/​​j​.​i​​s​s​n​​1​0​0​8​​-​9​​9​6​9​.​
2​0​1​8​.​1​8​.​0​5​6

https://www.who.int/zh/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds
https://www.who.int/zh/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds
https://doi.org/10.3969/j.issn.1007-5410.2024.04.002
https://doi.org/10.1016/j.bja.2024.11.001
https://doi.org/10.3969/j.issn.1000-3614.2024.06.015
https://doi.org/10.1038/s41569-021-00611-7
https://doi.org/10.1038/s41569-021-00611-7
https://doi.org/10.1080/14017431.2024.2393311
https://doi.org/10.1080/14017431.2024.2393311
https://doi.org/10.13498/j.cnki.chin.j.ecc.2023.03.06
https://doi.org/10.1186/s12872-024-04140-2
https://doi.org/10.16821/j.cnki.hsjx.2017.21.025
https://doi.org/10.16821/j.cnki.hsjx.2017.21.025
https://doi.org/10.1136/ebn.12.4.99-b
https://doi.org/10.1136/ebn.12.4.99-b
https://doi.org/10.1016/j.apjon.2024.100556
https://doi.org/10.1016/j.apjon.2024.100556
https://doi.org/10.16460/j.issn1008-9969.2018.18.056
https://doi.org/10.16460/j.issn1008-9969.2018.18.056


Page 10 of 11Zeng et al. BMC Cardiovascular Disorders          (2025) 25:127 

14.	 Wu JY, Li H, shuai JK, He Y, Li PC. Evidence summary on the non-pharmaco-
logical management of sleep disorders in shift workers. Sleep Breath = Schlaf 
Atmung. 2024;28(2):909–18. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​1​1​3​2​5​-​0​2​3​-​0​2​9​0​1​-​5.

15.	 Gu YZHZ, Yingfeng et al. JBI Centre for Evidence-Based Health Care’s 
quality assessment tool on different types of research - methodologi-
cal quality assessment of systematic evaluation[J]. J Nurse Advancement 
2018,33(8):701–3. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​6​8​2​​1​/​​j​.​c​​n​k​i​​.​h​s​j​​x​.​​2​0​1​8​.​0​8​.​0​0​8

16.	 Zhu ZHYZ, Yingfeng et al. Promoting the translation of evidence to the clinic 
(V) evaluation of literature quality in evidence-based clinical translational 
research[J]. J Nurse Advancement 2020,35(11):996–1000. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​
6​8​2​​1​/​​j​.​c​​n​k​i​​.​h​s​j​​x​.​​2​0​2​0​.​1​1​.​0​0​9

17.	 Wang, Chunqing, Hu Yan. JBI evidence pre-grading and evidence recommen-
dation level system (2014 edition) [J]. J Nurse Advancement. 2015;11:964–7.

18.	 Mertes PM, Kindo M, Amour J, Baufreton C, Camilleri L, Caus T, Chatel D, 
Cholley B, Curtil A, Grimaud JP, Houel R, Kattou F, Fellahi JL, Guidon C, Guinot 
PG, Lebreton G, Marguerite S, Ouattara A, Provenchère Fruithiot S, Rozec 
B, Charbonneau H. Guidelines on enhanced recovery after cardiac surgery 
under cardiopulmonary bypass or off-pump. Anaesth Crit care pain Med. 
2022;41(3):101059. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​a​c​​c​p​m​​.​2​0​2​​2​.​​1​0​1​0​5​9.

19.	 Schwaab B, Bjarnason-Wehrens B, Meng K, Albus C, Salzwedel A, Schmid JP, 
Benzer W, Metz M, Jensen K, Rauch B, Bönner G, Brzoska P, Buhr-Schinner H, 
Charrier A, Cordes C, Dörr G, Eichler S, Exner AK, Fromm B, Gielen S, Westphal 
R. Cardiac Rehabilitation in German speaking countries of Europe-evidence-
based guidelines from Germany, Austria and Switzerland LLKardReha-DACH-
Part 2. J Clin Med. 2021;10(14):3071. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​3​9​0​​/​j​​c​m​1​0​1​4​3​0​7​1.

20.	 Hansen D, Abreu A, Ambrosetti M, Cornelissen V, Gevaert A, Kemps H, 
Laukkanen JA, Pedretti R, Simonenko M, Wilhelm M, Davos CH, Doehner W, 
Iliou MC, Kränkel N, Völler H, Piepoli M. Exercise intensity assessment and 
prescription in cardiovascular rehabilitation and beyond: why and how: a 
position statement from the Secondary Prevention and Rehabilitation Sec-
tion of the European Association of Preventive Cardiology. Eur J Prev Cardiol. 
2022;29(1):230–45. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​3​​/​e​​u​r​j​p​c​/​z​w​a​b​0​0​7.

21.	 Geriatric Nursing Committee of the Chinese Nursing Association, Cardio-
vascular Disease Prevention and Rehabilitation Committee of the Chinese 
Society of Rehabilitation Medicine, Organ Rehabilitation Committee of the 
Chinese Geriatric Health Care Association. Expert consensus on cardiac 
rehabilitation nursing[J]. Chin J Nurs 2022,57(16):1937–41. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​
3​7​6​1​​/​j​​.​i​s​​s​n​.​​0​2​5​4​​-​1​​7​6​9​.​2​0​2​2​.​1​6​.​0​0​3

22.	 National Center for Cardiovascular Disease, Expert Consensus on Cardiac 
Rehabilitation after Coronary Artery Bypass Grafting, Writing Committee. 
Expert consensus on cardiac rehabilitation after coronary artery bypass 
grafting[J]. Chin J Circulation 2020,35(1):4–15. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​9​6​9​​/​j​​.​i​s​​s​n​.​​1​
0​0​0​​-​3​​6​1​4​.​2​0​2​0​.​0​1​.​0​0​2

23.	 Jia Y, Cui N, Jia T, Hamoudi JAS, H., Song J. Measurement properties of 
assessment tools of Kinesophobia in patients with cardiovascular disease: a 
systematic review. Int J Nurs Sci. 2024;11(1):57–65. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​i​j​​
n​s​s​​.​2​0​2​​3​.​​1​2​.​0​1​6.

24.	 Liu L, Yang Q, Li T, Xie H, Zeng B, Zha L, Zhang W, Su S. Prevalence and 
influencing factors of kinesiophobia in patients with heart disease: a meta-
analysis and systematic review. Sci Rep. 2024;14(1):18956. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​
0​3​8​​/​s​​4​1​5​9​8​-​0​2​4​-​6​9​9​2​9​-​9.

25.	 Costa R, Moreira E, Silva Cardoso J, Azevedo LF, Ribeiro JA, Pinto R. Effec-
tiveness of Exercise-based Cardiac Rehabilitation for Heart Transplant 
recipients: a systematic review and Meta-analysis. Health Serv Insights. 
2023;16:11786329231161482. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​7​7​​/​1​​1​7​8​6​3​2​9​2​3​1​1​6​1​4​8​2.

26.	 Santiago de Araújo Pio C, Chaves GS, Davies P, Taylor RS, Grace SL. Interven-
tions to promote patient utilisation of cardiac rehabilitation. Cochrane 
Database Syst Rev. 2019;2(2):CD007131. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​2​​/​1​​4​6​5​​1​8​5​​8​.​C​
D​​0​0​​7​1​3​1​.​p​u​b​4.

27.	 Nachiyunde B, Lam L. The efficacy of different modes of analgesia in post-
operative pain management and early mobilization in postoperative cardiac 
surgical patients: a systematic review. Ann Card Anaesth. 2018;21(4):363–70. ​
h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​4​1​0​3​​/​a​​c​a​.​A​C​A​_​1​8​6​_​1​7.

28.	 Rawstorn JC, Gant N, Direito A, Beckmann C, Maddison R. Telehealth exercise-
based cardiac rehabilitation: a systematic review and meta-analysis. Heart. 
2016;102(15):1183–92. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​3​6​​/​h​​e​a​r​​t​j​n​​l​-​2​0​​1​5​​-​3​0​8​9​6​6.

29.	 Wang S, Sun J, Yin X, Li H. Effect of virtual reality technology as intervention 
for people with kinesiophobia: a meta-analysis ofrandomizedcontrolled trials. 
J Clin Nurs. 2023;32(13–14):3074–86. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​1​1​​/​j​​o​c​n​.​1​6​3​9​7.

30.	 Carl E, Stein AT, Levihn-Coon A, Pogue JR, Rothbaum B, Emmelkamp P, 
Asmundson GJG, Carlbring P, Powers MB. Virtual reality exposure therapy for 

anxiety and related disorders: a meta-analysis of randomized controlled trials. 
J Anxiety Disord. 2019;61:27–36. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​a​​n​x​d​​i​s​.​2​​0​1​​8​.​0​8​.​0​0​3.

31.	 Tigges-Limmer K, Stock Gissendanner S, Schmid-Ott S, Wlost G, Gummert 
S, J. F., Zittermann A. An intervention trial for strengthening Medical Adher-
ence after Heart Transplantation. Progress Transplantation (Aliso Viejo Calif ). 
2022;32(2):129–37. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​7​7​​/​1​​5​2​6​9​2​4​8​2​2​1​0​8​9​0​1​3.

32.	 Jia Xiaohui D, Xinxin Y, Qiaofang et al. Effect of cognitive-behavioral 
intervention on kinesiophobia in patients with coronary heart disease after 
stenting[J]. Inner Mongolia Med J 2024,56(1):106–10. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​6​0​9​​
6​/​​J​.​c​​n​k​i​​.​n​m​g​​y​x​​z​z​.​2​0​2​4​.​5​6​.​0​1​.​0​2​5

33.	 Study on the improvement. effect of dual-heart nursing mode on kinesio-
phobia in patients with coronary heart disease stenting[J]. Mod Med Health. 
2022;38(8):1397–1401.

34.	 Li Y, Xue F, Tingting D et al. Analysis of influencing factors of withdrawal in 
stage II cardiac rehabilitation in patients with coronary heart disease after 
surgery[J]. Nurs Res 2022,36(2):326–32. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​2​1​0​​2​/​​j​.​i​​s​s​n​​.​1​0​0​​9​-​​6​
4​9​3​.​2​0​2​2​.​0​2​.​0​2​7

35.	 White DA, Black WR, Cramer E, Malloy-Walton L, Walton M, Martis L, Enneking 
B, Teson KM, Watson JS, Gross-Toalson J. (2025). Validity and Reliability of the 
Tampa Scale for Kinesiophobia for Adolescents with Heart Disease. Medicine 
and science in sports and exercise, ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​2​4​9​​/​M​​S​S​.​​0​0​0​​0​0​0​0​​0​0​​0​0​0​
3​6​4​2. Advance online publication. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​g​/​1​0​.​1​2​4​9​/​M​S​S​.​0​0​0​0​0​0​0​0​0​0​0​
0​3​6​4​2​.​​​

36.	 Smoor RM, van Dongen EPA, Daeter EJ, Emmelot-Vonk MH, Cremer OL, 
Vernooij LM, Noordzij PG. The association between preoperative multidisci-
plinary team care and patient outcome in frail patients undergoing cardiac 
surgery. J Thorac Cardiovasc Surg. 2024;168(2):608–e6165. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​
1​0​1​6​​/​j​​.​j​t​​c​v​s​​.​2​0​2​​3​.​​0​5​.​0​3​7.

37.	 Wang J, Guozhen S, Min G et al. Research progress on kinesiophobia 
in patients with cardiovascular disease[J]. Chin J Rehabilitation Med 
2023,38(5):712–5. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​9​6​9​​/​j​​.​i​s​​s​n​.​​1​0​0​1​​-​1​​2​4​2​.​2​0​2​3​.​0​5​.​0​2​4

38.	 Guirong L, Qianying L, Lijuan L et al. Research progress on kinesiophobia in 
patients after cardiac surgery[J]. J Gen Pract Nurs 2022,20(31):4363–6. ​h​t​t​p​​s​:​/​​/​
d​o​i​​.​o​​r​g​/​​1​0​.​​1​2​1​0​​4​/​​j​.​i​​s​s​n​​.​1​6​7​​4​-​​4​7​4​8​.​2​0​2​2​.​3​1​.​0​1​0

39.	 Zhang Wenwen Z, Xiwei H, Mingwei et al. Retrospective comparison of the 
effects of comprehensive pain management in perioperative rehabilitation of 
cardiac surgery[J]. J Cardiopulm Vascular Dis 2023,42(11):1143–8. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​
o​​r​g​/​​1​0​.​​3​9​6​9​​/​j​​.​i​s​​s​n​.​​1​0​0​7​​-​5​​0​6​2​.​2​0​2​3​.​1​1​.​0​1​0

40.	 Magoon R, Jose J. Multimodal Analgesia in paving the way for enhanced 
recovery after cardiac surgery. Brazilian J Cardiovasc Surg. 2023;38(2):316–7. ​h​
t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​2​1​4​7​​0​/​​1​6​7​​8​-​9​​7​4​1​-​​2​0​​2​2​-​0​0​5​8.

41.	 Rong LQ, Shen L, Bartels K. Cardiac surgery’s long opioid dependency: time 
to recalibrate pain therapy? Br J Anaesth. 2022;129(5):655–8. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​
0​.​​1​0​1​6​​/​j​​.​b​j​a​.​2​0​2​2​.​0​8​.​0​0​8.

42.	 Xiao MZX, Khan JS, Dana E, Rao V, Djaiani G, Richebé P, Katz J, Wong D, 
Clarke H. Prevalence and risk factors for Chronic Postsurgical Pain after 
Cardiac surgery: a single-center prospective cohort study. Anesthesiology. 
2023;139(3):309–20. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​7​​/​A​​L​N​.​​0​0​0​​0​0​0​0​​0​0​​0​0​0​4​6​2​1.

43.	 Forsberg A, Kisch AM, Paulsson A, Ragntoft C, Dalvindt M, Lennerling A. Fear 
of graft rejection after heart transplantation - a nationwide cross-sectional 
cohort study. Eur J Cardiovasc Nurs. 2021;20(1):71–9. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​7​7​​/​
1​​4​7​4​5​1​5​1​2​0​9​3​7​8​3​8.

44.	 You Min L, Chunfeng H, Yaling et al. Analysis of influencing factors of move-
ment fear in patients after heart valve surgery under cardiopulmonary 
bypass. Chin J Practical Nurs 2023,39(33):2613–9. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​7​6​0​​/​c​​m​
a​.​​j​.​c​​n​2​1​1​​5​0​​1​-​2​0​2​2​1​2​0​1​-​0​3​6​7​2

45.	 Ghisi GLM, Aultman C, Vanzella L, Konidis R, Sandison N, Oh P. Effectiveness of 
a virtual vs. in-person group-based education curriculum to increase disease-
related knowledge and change health behaviour among cardiac rehabilita-
tion participants. Patient Educ Couns. 2024;118:108021. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​
1​6​​/​j​​.​p​e​c​.​2​0​2​3​.​1​0​8​0​2​1.

46.	 Zhang X, Zhang Cuijuan. Analysis of the current situation and influencing 
factors of exercise fear in patients after extracorporeal circulation[J]. Chin J 
Extracorpor Circulation 2023,21(5):291–4. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​3​4​9​​8​/​​j​.​c​​n​k​i​​.​c​h​i​​n​.​​
j​.​e​c​c​.​2​0​2​3​.​0​5​.​0​9

47.	 Zhao Caiping L, Zhen Z, Chunlei et al. Kinesiophobia level change trajectory 
and core influencing factors decision tree analysis of coronary artery bypass 
grafting in elderly patients with coronary artery disease[J]. J Nurs Manage 
2024,24(10):829–33. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​9​6​9​​/​j​​.​i​s​​s​n​.​​1​6​7​1​​-​3​​1​5​x​.​2​0​2​4​.​1​0​.​0​0​1

48.	 Redfern J, Tu Q, Hyun K, Hollings MA, Hafiz N, Zwack C, Free C, Perel P, 
Chow CK. Mobile phone text messaging for medication adherence in 

https://doi.org/10.1007/s11325-023-02901-5
https://doi.org/10.16821/j.cnki.hsjx.2018.08.008
https://doi.org/10.16821/j.cnki.hsjx.2020.11.009
https://doi.org/10.16821/j.cnki.hsjx.2020.11.009
https://doi.org/10.1016/j.accpm.2022.101059
https://doi.org/10.3390/jcm10143071
https://doi.org/10.1093/eurjpc/zwab007
https://doi.org/10.3761/j.issn.0254-1769.2022.16.003
https://doi.org/10.3761/j.issn.0254-1769.2022.16.003
https://doi.org/10.3969/j.issn.1000-3614.2020.01.002
https://doi.org/10.3969/j.issn.1000-3614.2020.01.002
https://doi.org/10.1016/j.ijnss.2023.12.016
https://doi.org/10.1016/j.ijnss.2023.12.016
https://doi.org/10.1038/s41598-024-69929-9
https://doi.org/10.1038/s41598-024-69929-9
https://doi.org/10.1177/11786329231161482
https://doi.org/10.1002/14651858.CD007131.pub4
https://doi.org/10.1002/14651858.CD007131.pub4
https://doi.org/10.4103/aca.ACA_186_17
https://doi.org/10.4103/aca.ACA_186_17
https://doi.org/10.1136/heartjnl-2015-308966
https://doi.org/10.1111/jocn.16397
https://doi.org/10.1016/j.janxdis.2018.08.003
https://doi.org/10.1177/15269248221089013
https://doi.org/10.16096/J.cnki.nmgyxzz.2024.56.01.025
https://doi.org/10.16096/J.cnki.nmgyxzz.2024.56.01.025
https://doi.org/10.12102/j.issn.1009-6493.2022.02.027
https://doi.org/10.12102/j.issn.1009-6493.2022.02.027
https://doi.org/10.1249/MSS.0000000000003642
https://doi.org/10.1249/MSS.0000000000003642
https://doi.org/10.1016/j.jtcvs.2023.05.037
https://doi.org/10.1016/j.jtcvs.2023.05.037
https://doi.org/10.3969/j.issn.1001-1242.2023.05.024
https://doi.org/10.12104/j.issn.1674-4748.2022.31.010
https://doi.org/10.12104/j.issn.1674-4748.2022.31.010
https://doi.org/10.3969/j.issn.1007-5062.2023.11.010
https://doi.org/10.3969/j.issn.1007-5062.2023.11.010
https://doi.org/10.21470/1678-9741-2022-0058
https://doi.org/10.21470/1678-9741-2022-0058
https://doi.org/10.1016/j.bja.2022.08.008
https://doi.org/10.1016/j.bja.2022.08.008
https://doi.org/10.1097/ALN.0000000000004621
https://doi.org/10.1177/1474515120937838
https://doi.org/10.1177/1474515120937838
https://doi.org/10.3760/cma.j.cn211501-20221201-03672
https://doi.org/10.3760/cma.j.cn211501-20221201-03672
https://doi.org/10.1016/j.pec.2023.108021
https://doi.org/10.1016/j.pec.2023.108021
https://doi.org/10.13498/j.cnki.chin.j.ecc.2023.05.09
https://doi.org/10.13498/j.cnki.chin.j.ecc.2023.05.09
https://doi.org/10.3969/j.issn.1671-315x.2024.10.001


Page 11 of 11Zeng et al. BMC Cardiovascular Disorders          (2025) 25:127 

secondary prevention of cardiovascular disease. Cochrane Database Syst Rev. 
2024;3(3):CD011851. ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​​o​r​​g​​/​​1​0​​.​1​0​​​0​2​​/​1​4​​6​5​1​​​8​5​8​​.​C​​D​0​1​1​​8​5​1​.​p​u​b​3.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1002/14651858.CD011851.pub3

	﻿Summary of the best evidence for the management of kinesiophobia in patients after cardiac surgery
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Establishment of a research team
	﻿Question identification
	﻿Search resources and strategies
	﻿Literature inclusion and exclusion criteria
	﻿Literature quality evaluation
	﻿Summary and grading evidence

	﻿Results
	﻿Literature search results and basic characteristics
	﻿Literature quality assessment
	﻿Summary and generation of evidence

	﻿Discussion
	﻿Identifying postoperative patients with kinesiophobia for timely multidisciplinary intervention
	﻿Improve pain control and promote exercise rehabilitation
	﻿Attaching importance to psychological intervention and improving patient education
	﻿Provide social support and strengthen follow-up management

	﻿Limitations of the study
	﻿Conclusions
	﻿References


