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Background: Kinesiophobia presents a significant barrier to rehabilitation across multiple conditions. While cognitive behavioral 
therapy (CBT) holds potential for addressing phobic responses, its specific efficacy against kinesiophobia requires clarification.
Purpose: To systematically evaluate CBT’s efficacy in reducing kinesiophobia among adults.
Methods: Following Cochrane guidelines, two independent reviewers searched six international databases (PubMed, Cochrane 
Library, Embase, EBSCO, Web of Science, Scopus) and four Chinese databases (SinoMed, CNKI, VIP, WanFang) for randomized 
controlled trials (RCTs) on CBT interventions targeting kinesiophobia, from inception through November 2024. Independent dual 
review was conducted for study selection, data extraction, and quality assessment (Cochrane Risk of Bias tool). Random-effects meta- 
analyses were performed using RevMan 5.4 and Stata 12, with heterogeneity quantified by I² statistics.
Results: Eight trials with 938 participants were included. CBT demonstrated significantly greater reduction in kinesiophobia scores 
versus controls (MD=−5.67, [95% CI:−6.99, −4.35], P<0.001). Notably, effects were more pronounced for lumbar conditions (MD= 
−6.97, 95% CI [−9.97, −3.96], P< 0.01). Compared with CBT combined with other therapies (MD=−5.23, 95% CI [−7.95, −2.51], P< 
0.01), monotherapy CBT demonstrates greater superiority(MD=−5.96, 95% CI [−7.66,-4.26], P< 0.01). In terms of follow-up 
duration, medium and long-term (3 months < follow-up time ≤6 months) (MD=−8.61, 95% CI [−9.72,-7.50], P< 0.01), 6 months < 
follow-up time ≤12 months (MD=−11.63, 95% CI [−13.41,-9.84], P< 0.01) achieves better outcomes in reducing patients’ kinesio
phobia levels than short-term (follow-up time ≤3 months) (MD=−7.69, 95% CI [−9.47,-5.90], P< 0.01).
Conclusion: This meta-analysis provides robust evidence that CBT effectively reduces kinesiophobia, particularly as monotherapy for 
lumbar conditions with sustained follow-up. Clinicians should prioritize CBT implementation to enhance recovery. While results are 
compelling, confirmatory trials with rigorous methodology and adequate power are warranted.
Keywords: kinesiophobia, cognitive behavioral therapy, meta-analysis, randomized controlled trials

Introduction
The management of exercise-related behavioral modifications represents a fundamental component of modern rehabilita
tion science. According to the UK Medical Research Council’s framework for complex interventions, sustained 
behavioral modification serves as both a therapeutic target and outcome measure in neuro-musculoskeletal 
rehabilitation.1 However, a significant proportion of patients develop exercise-related fears and activity avoidance due 
to multifactorial causes.2 Kinesiophobia is defined as an excessive, irrational, and extreme panic or avoidance of physical 
movement and activity, stemming from patients’ perceived vulnerability to painful injury or re-injury.3 Originally 
conceptualized through the fear-avoidance model,4 kinesiophobia manifests as an irrational preoccupation with move
ment-induced injury, transcending mere pain anticipation to encompass multidimensional psychological barriers. 
Critically, kinesiophobia aligns well with established cognitive models of anxiety and fear, such as Beck’s cognitive 
model.5 This model posits that dysfunctional beliefs and cognitive distortions (eg, catastrophizing, overgeneralization) 
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shape an individual’s interpretation of experiences, leading to maladaptive emotional and behavioral responses. In the 
context of kinesiophobia, patients may harbor core dysfunctional beliefs about their bodily fragility (“My body is 
broken”, “Movement is dangerous”) and catastrophize sensations associated with movement or exertion (interpreting 
normal muscle fatigue or transient discomfort as signals of imminent, catastrophic re-injury).6 These distorted cognitions 
automatically trigger intense fear and anxiety, which in turn drive the avoidance behavior characteristic of kinesiophobia. 
At present, most of the research in this field focuses on patients with chronic pain, while there are still few studies on 
groups such as cardiac rehabilitation patients. Epidemiological studies demonstrate notable prevalence rates: 62.4% post- 
percutaneous coronary intervention,7 58.2% in individuals with chronic obstructive pulmonary disease,8 and 55.8% in 
patients following total knee arthroplasty.9 Notably, the prevalence of kinesiophobia reached as high as 79% among 
patients with musculoskeletal pain.10 Research indicates that kinesiophobia not only impacts patients’ treatment 
adherence, leading to organ function stagnation and regression, but also significantly affects their quality of life and 
even survival rates.11 This phobic response establishes a self-perpetuating cycle - diminished physical activity precipi
tates muscle atrophy and joint stiffness, thereby exacerbating pain perception and reinforcing movement avoidance.12 

Simultaneously, kinesiophobia is recognized as a modifiable factor. Through proactive prevention and education, it is 
possible to achieve early pain relief and functional recovery, thereby enhancing the overall quality of life.13

Modern medicine emphasizes not only treating patients’ physical diseases, but also paying attention to their mental 
health. Cognitive behavioral therapy (CBT) is a psychological therapy that combines cognitive process with behavioral 
change.14 By correcting the patient’s bad cognition and combining behavioral training, it reduces the patient’s negative 
emotions, so as to achieve the rehabilitation effect. CBT can be divided into traditional cognitive behavioral therapy, 
online cognitive behavioral therapy and group cognitive behavioral therapy, among which digital cognitive behavioral 
therapy has attracted much attention due to the progress of information technology, which provides CBT guidance and 
training to patients through Internet technology.15 Compared with drug treatment and surgical treatment, CBT treatment 
does not have any drug side effects, and can effectively improve psychological problems and promote patients to form an 
objective self-health assessment.16 The application of CBT to pain-induced early fear of exercise has been shown to be 
based on a structured cognitive restructuring and behavioral activation protocol that allows patients to recalipay 
catastrophic thought patterns (“movement will cause irreversible damage”) to enhance movement and promote recovery, 
while gradually rebuilding activity tolerance.17 Currently, CBT has been empirically validated to significantly reduce 
kinesiophobia levels in patients with chronic low back pain,18 post-joint replacement19 and temporomandibular joint 
disorders.20 Despite these promising signals, critical evidence gaps persist. First, existing studies exhibit substantial 
methodological heterogeneity: intervention protocols range from 4-week digital modules to 12-week multimodal 
programs,12,19 with outcome measures spanning 11- to 17-item Tampa Scale variants.21,22 Second, the comparative 
effectiveness of CBT monotherapy versus hybrid approaches (eg, CBT combined with physiotherapy) remains contested. 
Third, durability of therapeutic effects shows inconsistent patterns across follow-up durations (3–24 months).23,24 These 
discrepancies hinder clinical protocol standardization and resource allocation decisions.

By synthesizing evidence from randomized controlled trials, this work aims to conduct a comprehensive systematic 
meta-analysis to evaluate whether CBT can improve kinesiophobia levels in patients, whether used alone or in 
combination with other therapies. By comparing the short-term and long-term efficacy of CBT, this research not only 
deepens our understanding of the clinical role of CBT but also provides valuable insights to identify the optimal 
protocols and duration for CBT implementation. Ultimately, these findings will guide future clinical decision-making 
and rehabilitation strategies.

Methods
Protocol and Registration
This systematic review was conducted in accordance with the PRISMA 2020 guidelines25 and Cochrane recommenda
tions for systematic reviews. The study protocol was prospectively registered on PROSPERO (CRD42023411556), and 
a completed PRISMA checklist is provided in Appendix S1.
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Eligibility Criteria
Eligibility criteria were defined using the PICO framework.

(1) Study design: Randomized controlled trials (RCTs) were included regardless of blinding status.
(2) Population: Participants with any medical diagnosis were eligible, whereas individuals with language barriers or 

psychiatric comorbidities (eg, schizophrenia spectrum disorders) were excluded.
(3) Interventions: CBT-based interventions (either as monotherapy or in combination with adjunctive therapies).
(4) Comparisons: routine care or any other interventions that did not involve cognitive behavioral therapy.
(5) Outcome: Kinesiophobia severity was quantified using validated scales: TSK-17, TSK-11, or FABQ. The TSK-17 

Scale26 represents the most widely utilized assessment tool. It consists of 17 items with a total score ranging from 17 to 
68 points. A total score >37 points indicates the presence of kinesiophobia in patients, with higher scores reflecting 
a higher level of kinesiophobia. The TSK-11 scale27 a psychometrically validated short-form adaptation of the TSK-17. 
A score exceeding 26 points meets the diagnostic threshold for kinesiophobia. The Fear-Avoidance Beliefs Questionnaire 
(FABQ)28 evaluates fear-avoidance beliefs associated with physical activity and occupational participation.

(6) Language: Publications were restricted to English or Chinese languages.
Exclusion criteria: Research protocols, ongoing studies, reviews and conference abstracts were excluded. Studies 

unrelated to the target study design, duplicate publications, unavailable full-text or abstract-only papers, and Studies with 
inaccessible full texts despite contacting the corresponding authors were excluded.

Search Strategy
A systematic search was conducted across ten databases (PubMed, Cochrane Library, Embase, EBSCO, Web of Science, 
Scopus, China Biology Medicine, China National Knowledge Infrastructure, VIP Data and WanFang Data) from their 
respective inception dates through November 2024. To search each database, we combined subject terms and free terms, 
employing Boolean logic operators to connect the search terms. The retrieval strategies were adjusted according to the 
specific requirements of each database, although the search strategy in PubMed served as a foundation: “((‘Cognitive 
Behavioral Therapy’[Mesh])” OR (Behavioral Therapies, Cognitive[Title/Abstract])) AND ((Kinesiophobia [Mesh]) OR 
(Fear of Movement[Title/Abstract]))”. Only RCTs were included in the retrieved results. We manually screened reference 
lists of included studies to identify additional eligible trials, with the aim of identifying relevant systematic reviews and 
references of included papers that had not been initially retrieved. The full search strategies and their complete details are 
shown in Appendix S2.

Study Selection
The literature screening was independently conducted by two trained researchers in strict accordance with the predefined 
inclusion and exclusion criteria. First, the literature was imported into Endnote X9 for duplicate checking, and then the 
titles and abstracts were read based on the predefined criteria to exclude irrelevant literature. Subsequently, the full texts 
were reviewed to further exclude ineligible studies and determine the final inclusion. Two independent reviewers 
performed screening, data extraction, and cross-verification. In case of disagreements, a third party was consulted to 
assist in making a decision and reaching a consensus.

Data Extraction
Data extraction was executed independently by two reviewers using Microsoft Excel (Microsoft Corporation). In cases of 
discrepancies between extracted information, a third researcher was consulted to reach a consensus decision. 
Discrepancies in data extraction were resolved through discussion with a third reviewer until consensus was achieved. 
The extracted data encompassed: (1) basic characteristics of included studies (authors, publication year, study region, 
sample size, mean age); (2) baseline demographic and clinical profiles of participants; (3) intervention protocols and 
duration; (4) the instruments of outcomes; and (5) quality grading. To ensure comprehensive data acquisition, corre
sponding authors were contacted via Email to request clarification or supplementation of missing or ambiguous data. 
Studies with unresolved discrepancies in critical data were excluded from subsequent meta-analysis.

Journal of Pain Research 2025:18                                                                                                     https://doi.org/10.2147/JPR.S526179                                                                                                                                                                                                                                                                                                                                                                                                   3921

Zhu et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com/article/supplementary_file/526179/526179%20Supplementary%20Material.pdf


Risk of Bias Assessment
Two independent reviewers conducted the risk of bias assessment of each study according to the Cochrane Handbook of 
Quality Standards for Literature risk of bias tool for randomized controlled trials.29 The risk of bias assessment should 
consider the generation of randomized sequence, the concealment of randomized scheme allocation, the blinding of study 
population and interveners, the blinding of outcome assessors, the integrity of outcome indicators, the selective reporting 
of outcomes, and other sources of bias in the study. For each included literature, the above six items were judged as “low 
bias”, “high bias” and “unclear” (lack of relevant information or uncertain bias). Finally,All indicators rated as entirely 
low bias were classified as Grade A, those with partial low bias as Grade B, and those without any low bias as Grade 
C. In this study, literature rated as Grade B or higher was included for analysis.30

Statistical Analysis
Statistical analyses were conducted using Review Manager (RevMan) version 5.4. For continuous data, the effect size 
was calculated as the mean difference with standard deviation (MD±SD), along with the 95% confidence interval (CI). 
Heterogeneity among studies was initially assessed using the Q-test. A threshold of P ≥ 0.10 indicated study homo
geneity, while a P-value < 0.1 suggested the presence of heterogeneity. The degree of heterogeneity was evaluated using 
the I² statistic, with I² values of 0% to 40% indicating low heterogeneity, 30% to 60% representing moderate hetero
geneity, 50% to 90% denoting substantial heterogeneity, and 75% to 100% indicating high heterogeneity.30 In cases of 
heterogeneity, a random-effects model was employed for effect size pooling. Subgroup analyses were conducted to 
explore potential sources of heterogeneity, stratified by disease type (lumbar disorders, knee disorders, or other condi
tions), intervention content (cognitive behavioral therapy alone or combined with other therapies), and follow-up 
duration (≤3 months, 3–6 months, >6 months). Methodological quality assessment of included studies was performed 
using RevMan 5.4, and a risk of bias assessment graph was generated. Sensitivity analyses were performed by 
sequentially excluding individual studies to assess the robustness of pooled results. Publication bias was evaluated 
through funnel plot analysis and Egger’s regression asymmetry test.31

Results
Study Selection
Our systematic search identified 3111 records from electronic databases, with 4 additional records identified through 
manual searching. After removing 1,335 duplicates through automated deduplication in EndNote X9 complemented by 
manual verification Two independent reviewers screened the remaining records against predefined eligibility criteria. 
Following title and abstract review, 1610 articles were excluded as they clearly did not meet the inclusion criteria. The 
full texts of the remaining 166 articles were retrieved and thoroughly reviewed, ultimately yielding 8 studies that met all 
predefined criteria for inclusion in the qualitative synthesis. Finally, this study included 8 studies for meta-analysis. 
A total of 938 participants were included in the analysis, with 470 assigned to the control group and 468 to the 
intervention group. A PRISMA flow diagram of the selection process is presented in Figure 1.

Study Characteristics
The final analysis included 8 studies conducted across five countries: Sweden,32 Italy,23 China,21,33–35 Spain,22 and the 
United Kingdom,24 with publication dates spanning from 2010 to 2024. These studies collectively enrolled 938 
participants, comprising the following populations: 208 patients who underwent total knee arthroplasty,21,35 231 patients 
who received lumbar spinal fusion,23,32 172 patients with conservatively treated lumbar disc herniation,33 260 patients 
who underwent radical resection for lung cancer,34 19 patients with hemophilia,22 and 48 patients with chronic low back 
pain.24 Regarding intervention approaches, three studies employed CBT in combination with additional therapies, 
specifically integrated with functional exercise,23 physical therapy,22 and traditional Chinese medicine psychological 
nursing,33 respectively. Five studies implemented CBT as monotherapy. Outcome measures were assessed using three 
distinct instruments: six studies employed the TSK-17 scale,21,23,32–35 while the TSK-11 scale22 and FABQ scale24 were 
each used in one study. Key features of the included studies are summarized in Table 1.
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Risk of Bias
Risk of bias assessments are visualized in Figures 2 and 3. We included a total of eight articles, and the quality of the 
included literature was assessed using the evaluation criteria outlined in the Cochrane Handbook for Systematic 

PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other sources

*Consider, if feasible to do so, reporting the number of records identified from each database or register searched (rather than the total number across all databases/registers).
**If automation tools were used, indicate how many records were excluded by a human and how many were excluded by automation tools.

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71.
doi: 10.1136/bmj.n71. For more information, visit: http://www.prisma-statement.org/

Records identified from*:
Databases (n=3111 )
Pubemed(n=132), Cochrane

Library(n=1195),Embase(n=146),
EBSCO(n=350),Web of

Science(n=710),Scopus(n=251),
CBM(n=35),CNKI(n=51),

VIP(n=42),Wanfang Data(n=199)

Records removed before screening:
Duplicate records removed (n =1335 )

-Records marked as ineligible by
automation tools (n =1232 )
-Records removed for other
reasons (n =103 )

Records screened
(n =1776 )

Records excluded**
(n =1610)

Reports assessed for eligibility
(n =166 )

Full-text articles excluded, with
reasons(n =161):

-Not RCT design (n =43)
-Without relevant outcomes(n =26)
-Intervention not eligible(n =64)
-Low-quality literature(n =17)
-Data cannot be extracted(n =4)
-Full-text were unavailable(n =7)

Records identified from:
Citation searching (n =4 )
etc.

Reports sought for retrieval
(n =4)

Studies included in review
(n =5 )
Reports of included studies
(n =3 )

Identification of studies via databases and registers Identification of studies viamethods

Reports not retrieved
(n =0)

Reports assessed for eligibility
(n =3)

Reports excluded(n=1)
--Without relevant outcomes
(n =1)

Figure 1 PRISMA flow diagram of the search.

Table 1 Characteristics of the 8 Included Trials

Authors, Year 
Country

Disease Type Participants Intervention Duration Outcomes: 
Instrument

Follow-up 
from 
Baseline

Quality 
Grading

Sample 
Size (E/C)

Age  
(MEAN ± SD)

Experimental 
Group

Control 
Group

Abbott Ad et al, 
2010 Sweden32

After lumbar 
fusion

50/51 50.65±10.42 CBT Usual 
care

12 weeks TSK-17 2~3 years B

Monticone M et al, 

2014 Italy23

After lumbar 

fusion

65/65 57.33±13.07 CBT+Exercise Exercise 4 weeks TSK-17 12months A

Cai et al, 2017 

China21

TKA 54/54 63.18±6.6 CBT Usual 

care

4 weeks TSK-17 6 months B

Cai L et al, 2018 

China35

TKA 50/50 65.72±7.67 CBT Usual 

care

4 weeks TSK-17 6 months A

García-Dasí et al, 
2021 Spain22

Haemophilia 10/9 41.63±11.34 CBT+Physiotherapy Usual 
care

16 weeks TSK-11 3 months B

Chen B et al, 2020 

China33

Lumbar disc 

herniation

86/86 42.35±13.65 CBT+Chinese 

medicine emotional 
care

Usual 

care

3 weeks TSK-17 3 weeks B

Ren Z et al, 2022 

China34

Radical resection 

of lung cancer

130/130 49.18±11.56 CBT Usual 

care

Postoperative 

until discharge

TSK-17 3months B

Newton C et al, 

2024 UK24

Chronic low back 

pain

23/25 45.89±13.37 CBT Usual 

care

12 weeks FABQ 12 months B

Abbreviations: E, Experimental group; C, Control group; SD, Standard Deviation; CBT, Cognitive Behavioral Therapy; TKA, Total knee arthroplasty; TSK-17, Tampa Scale 
for Kinesiophobia-17; VR, Virtual reality; TSK-11, Tampa Scale for Kinesiophobia-11; FABQ, The fear-avoidance beliefs questionnaire;
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Reviews.30 Regarding random sequence generation, three studies explicitly employed a random number table for 
allocation,21,33,35 while two studies utilized computer-generated randomization.23,24 Two studies reported randomization 
without methodological details,22,32 and one study was rated as high risk due to its sequential allocation based on patient 

Figure 2 Risk of bias graph.

Figure 3 Risk of bias summary.

https://doi.org/10.2147/JPR.S526179                                                                                                                                                                                                                                                                                                                                                                                                                                                                           Journal of Pain Research 2025:18 3924

Zhu et al                                                                                                                                                                             

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



admission order.34 In terms of allocation concealment, two studies implemented sealed envelope methods.24,32 Due to the 
inherent nature of the interventions, blinding was challenging to implement; only three studies mentioned blinding 
procedures, including one double-blind35 and two single-blind studies,22,23 with two rated as high risk.24,32 The 
remaining studies did not provide clear descriptions of blinding. For data completeness, one study was assessed as 
high risk due to insufficient outcome data,22 while the others demonstrated low risk. Two studies experienced propor
tional data loss in both experimental and control groups due to extended follow-up periods,32,35 whereas the remaining 
studies maintained complete data without any loss. Two studies deviated from “intention-to-treat (ITT)” analysis.24,32 

Overall, among the eight studies included in the analysis, two were rated as Grade A in quality assessment, while the 
remaining six received Grade B ratings, indicating that the included studies were of moderate quality.

Results of Meta-Analysis Meta
Effects of CBT on Kinesiophobia
A total of eight studies were incorporated in this analysis, encompassing 938 participants, of which 468 were allocated to 
the cognitive behavioral therapy group and 470 to the standard care group. Heterogeneity analysis revealed an I2 value of 
52%, indicating moderate heterogeneity. Hence, the random effect model was used for effect size combination. The 
random-effects meta-analysis showed a significant treatment effect (MD = −5.67, 95% CI[−6.99, −4.35]; P< 0.01), 
indicating CBT significantly reduced kinesiophobia scores compared to control conditions as shown in Figure 4.

Subgroup Analyses
Subgroup analyses were conducted based on disease categories among the eight included studies. Four studies involving 
patients who underwent lumbar spinal fusion,23,32 those with conservatively treated lumbar disc herniation,33 and 
individuals with chronic low back pain24 were categorized into the lumbar spine subgroup. Two studies21,35 focusing 
on patients who received total knee arthroplasty were classified into the after total knee arthroplasty subgroup. The 
remaining two studies, which included patients with hemophilia22 and those who underwent radical resection for lung 
cancer,34 were grouped into the “other conditions” category. Lumbar spine subgroup analyses demonstrated substantial 
heterogeneity (MD=−6.97, 95% CI[−9.97, −3.96]; I²=71%, P< 0.01), whereas heterogeneity was negligible in the total 
knee arthroplasty (I²=0%) and other conditions (I²=0%) subgroups (Figure 5).

Subgroup analyses were performed on the eight included studies based on intervention types, categorizing them into 
the cognitive behavioral therapy (CBT) alone group and the CBT combined with other therapies group. Among these, 
five studies employed CBT as the sole intervention and were included in the CBT alone group.21,24,32,34,35 The remaining 
three studies implemented CBT in combination with other approaches, specifically integrating functional exercise,23 

physical therapy,22 and traditional Chinese medicine psychological nursing,33 respectively, and were classified into the 
CBT combined with other therapies group. The subgroup analysis results demonstrated that CBT alone was more 
effective in reducing kinesiophobia compared to CBT combined with other therapies. The CBT alone group exhibited 
low heterogeneity (MD=−5.96, 95% CI [−7.66,-4.26], P< 0.01, I2=47%), while the CBT combined with other therapies 
group showed substantial heterogeneity (MD=−5.23, 95% CI [−7.95, −2.51], P< 0.01, I2=71%) (refer to Figure 6).

Figure 4 Forest plot of the effect of CBT on kinesiophobia scores compared to routine care (random-effects model).
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The eight included studies were stratified into four subgroups based on follow-up duration. The analysis revealed that 
cognitive behavioral therapy (CBT) for reducing kinesiophobia levels exhibited substantial heterogeneity (I2=67%) in the 
short-term efficacy subgroup (follow-up≤3 months) (MD=−7.69, 95% CI [−9.47,-5.90], P< 0.01), while demonstrating 
low heterogeneity in the subgroups with follow-up durations of 3 to 6 months and 6 to 12 months (I2=0%). Longitudinal 
analysis revealed sustained CBT superiority over routine care across all follow-up intervals (Figure 7), with the largest 
effect size observed in the 6 to 12-month follow-up period (MD=−11.63, 95% CI [−13.41,-9.84]).

Sensitivity Analyses
Upon switching between random-effects and fixed-effects models and re-performing the statistical analyses, no sig
nificant changes were observed in all statistical outcomes, indicating robust results (Table 2).

Figure 5 Subgroup analyses of disease type for kinesiophobia.

Figure 6 Subgroup analyses of intervention content for kinesiophobia.
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Publication Bias Analyses
As shown in Figure 8, although the funnel plot asymmetry suggested potential publication bias, Egger’s test did not reach 
significance (P=0.539>0.05), possibly due to the limited number of included studies.

Discussion
This meta-analysis synthesized data from 8 randomized controlled trials (n=938 participants), with two studies classified 
as low-risk (Grade A) and six as moderate-risk (Grade B) for bias. The overall quality of the included literatures was 
moderate, and the pooled results provide clinically meaningful evidence, but due to the limitations of the number and 
quality of included studies, it was still necessary to include higher quality randomized controlled trials for later studies.

This review synthesizes evidence on CBT’s efficacy for kinesiophobia management. The results demonstrated that 
Cognitive Behavioral Therapy (CBT) exhibits significant efficacy in reducing kinesiophobia levels among patients, 
which aligns with the findings reported by Vergeld et al.36 The development of kinesiophobia can lead to reduced 
physical activity, increased pain levels, diminished limb function, and even contribute to negative emotional states, 
ultimately resulting in a decreased quality of life for patients.37 As shown in Figure 4, the consistency of effect directions 

Figure 7 Subgroup analyses of follow-up duration for kinesiophobia.

Table 2 Sensitivity Analysis of Kinesiophobia Scores Using 
Different Effect Models

Analysis Model Effect Size 95% Confidence Interval

Random Effects −5.67 [−6.99,-4.35]

Fixed Effect −5.26 [−6.08,-4.44]
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across studies strengthens causal inference despite moderate heterogeneity. Brown et al demonstrated that Cognitive 
Behavioral Therapy (CBT) significantly reduces patients’ fear-avoidance beliefs and enhances their sense of self-control, 
thereby improving kinesiophobia, alleviating pain, and promoting functional recovery.38 The psychological intervention 
based on CBT encourages patients to confront adverse experiences associated with their condition and reconstructs their 
cognition through various approaches to address underlying issues.39 This process effectively reduces avoidance and 
submission behaviors, ultimately lowering patients’ kinesiophobia levels. Therefore, under the guidance and assistance of 
healthcare professionals, the implementation of scientific, standardized, and systematic Cognitive Behavioral Therapy 
(CBT) can effectively reduce patients’ kinesiophobia levels. This approach holds significant clinical value in promoting 
limb functional recovery, improving disease prognosis, and enhancing overall quality of life.

Subgroup analysis based on disease types in this study revealed that Cognitive Behavioral Therapy (CBT) 
effectively reduces kinesiophobia levels across various conditions, demonstrating significant clinical value. Notably, 
CBT exhibited superior efficacy in alleviating kinesiophobia among patients with lumbar spine disorders, potentially 
attributed to the primary symptom of low back pain in these patients.40 The exacerbation of pain further inhibits 
paravertebral muscle activity, leading to spinal instability and trunk imbalance, consequently increasing kinesiophobia 
levels.41 A systematic review indicated that CBT can enhance patients’ beliefs in their ability to achieve improved 
functional outcomes by targeting self-efficacy, ultimately reducing kinesiophobia levels.42 However, The substantial 
heterogeneity in the lumbar subgroup may stem from variations in CBT duration (ranging from 3 to 12 weeks across 
studies) and delivery formats (individual vs group sessions). Additionally, the absence of disease type restrictions in 
our inclusion criteria resulted in varying disease severity levels. Future research should clarify the relationship between 
CBT and specific disease types, exploring more comprehensive and scientific protocols for targeted clinical 
interventions.

Subgroup analysis of different intervention approaches revealed that Cognitive Behavioral Therapy (CBT) alone 
demonstrated significantly greater efficacy in reducing patients’ kinesiophobia levels compared to CBT combined with 
other therapies. CBT, as a psychological treatment approach, facilitates the identification and correction of erroneous 
cognitions to eliminate negative emotions and behaviors, thereby improving kinesiophobia levels and subsequently 
promoting functional recovery.43 In contrast to conventional nursing interventions, CBT bridges theoretical frameworks 

Figure 8 The funnel plot for the intervention effect of CBT on kinesiophobia.
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with practical application, focusing not only on symptom alleviation but also on the relationship between cognitive states 
and actual behaviors.44 The superior efficacy of CBT alone may reflect the “therapeutic purity” hypothesis—combined 
interventions could dilute focus on cognitive restructuring.45 Combined interventions may introduce additional risks (eg, 
pain from physical therapy potentially exacerbating anxiety), which could inadvertently undermine the cognitive 
objectives of CBT, leading to lower patient compliance and attentional dispersion.46

Subgroup analysis based on follow-up duration in this study revealed that medium-term (3~6 months) and long-term 
(>6 months) follow-up periods showed sustained therapeutic benefits in reducing kinesiophobia levels compared to short- 
term follow-up (≤3 months). Short-term effects may primarily reflect behavioral compliance, whereas lasting fear 
reduction necessitates deeper cognitive engagement, ensuring treatment continuity and effectiveness. Research indicates 
that while CBT shows no statistically significant difference in kinesiophobia levels compared to other nursing interven
tions during short-term follow-up, it demonstrates superior efficacy in improving kinesiophobia during medium-term 
follow-up periods.20 Conversely, a systematic review demonstrated no statistically significant difference in kinesiophobia 
levels between Cognitive Behavioral Therapy (CBT) and standard nursing interventions at 3-month and 12-month 
follow-up periods.47 This discrepancy may be associated with factors such as limited sample sizes and patient follow- 
up attrition. In our study, the inclusion of studies with relevant measurement indicators was limited, and the small sample 
sizes may have introduced potential bias into the results.

Limitations
Four key limitations should be acknowledged: First, the restricted pool of eligible RCTs (n=8) may compromise 
statistical power, particularly in subgroup analyses where some categories contained ≤3 studies. Second, measurement 
bias is probable as included studies relied solely on self-reported outcomes without objective movement assessment. 
Third, clinical heterogeneity due to unstratified disease severity levels (eg, ranging from postoperative arthroplasty to 
chronic pain syndromes) may have inflated the observed statistical heterogeneity (I² = 52%). Fourth, the exclusion of 
non-English/Chinese studies and grey literature may have introduced language and publication biases. Specifically, the 
subgroup analyzing CBT as a standalone intervention consisted of merely five studies, while the subgroup evaluating 
CBT combined with other therapies included only three studies. These limitations highlight the necessity for future 
investigations with larger sample sizes and more rigorous designs to enhance our understanding of intervention efficacy 
and optimize therapeutic protocols.

Implications
This study demonstrated that Cognitive Behavioral Therapy (CBT) is effective in clinically reducing patients’ kinesio
phobia levels, equipping clinicians with evidence-based CBT strategies for targeted psychological care. This approach 
provides stronger support for enhancing the quality of care and promoting physical rehabilitation in patients with 
kinesiophobia. Our findings suggest that future research should focus more intensively on developing reasonable and 
effective CBT intervention protocols, including intervention methods, timing, frequency, intensity, and duration. This will 
provide healthcare professionals with more actionable guidance, enabling them to apply this approach more flexibly and 
develop more scientific and personalized intervention strategies.

Conclusion
This meta-analysis provides a comprehensive evaluation of the application of cognitive behavioral therapy in patients with 
kinesiophobia. The current findings demonstrated that cognitive behavioral therapy has the potential to reduce kinesiophobia 
and facilitate rehabilitation, suggesting that its clinical implementation should be encouraged for kinesiophobia intervention. 
However, given the limitations in quantity and quality of the included original studies, the reliability and generalization of the 
research results will be affected. Future research should incorporate more rigorously designed, high-quality, multicenter, large- 
scale, and long-term follow-up randomized controlled trials to further validate the long-term intervention effects of cognitive 
behavioral therapy on kinesiophobia, thereby providing better guidance for clinical practice.
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