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Abstract

Background Knee osteoarthritis is a common degenerative disease in the elderly, and total knee arthroplasty is

an effective treatment for end-stage knee joint diseases. However, kinesiophobia after surgery can impede patients’
rehabilitation and affect the recovery of knee joint function. There are differences in the research on its related
influencing factors.

Objectives This meta-analysis examined the prevalence and risk factors of kinesiophobia after TKA.

Methods Pubmed, The Cochrane Library, China National Knowledge Infrastructure (CNKI), Embase, Web of Science
on the prevalence and risk factors of kinesiophobia after TKA was searched in science, MEDLINE and other databases.
Duplicate literature, low quality literature, literature with inconsistent observation indicators, and literature without full
text were excluded. Two independent researchers used Newcastle-Ottawa Scale (NOS) to evaluate the quality of the
included literature. After data extraction, Meta-analysis was performed using Stata17.0.

Results A total of 11 articles involving 4039 cases were included in this meta-analysis to assess the prevalence of
kinesiophobia after TKA. The overall prevalence was found to be 35% (95% Cl: 27-44%). Subgroup analyses revealed
varying prevalence rates based on age, education, income, and residence, with the highest prevalence observed

in individuals under 65 years and those with lower levels of education and income. Key factors influencing the
prevalence of kinesiophobia included pain (OR=2.313, 95% Cl: 1.556-3.07), low social support (OR=1.681, 95% CI:
1.000-2.361), and negative coping strategies (OR=1.344, 95% Cl: 1.165-1.523).

Conclusion The prevalence of kinesiophobia after TKA is high. There are differences in the prevalence of
kinesiophobia among people with different places of residence, different education levels, and different monthly
incomes. At the same time, it is affected by many factors such as postoperative pain, low social support, low self-
efficacy, negative coping, old age, and low education level.

Keywords Total knee arthroplasty, Kinesiophobia, Influencing factors, Meta-analysis

*Correspondence: 'College of General Education, Shandong Huayu University of

Xingbin Du Technology, Zibo, China

75462722@qg.com ’College of Sports Science, Qufu Normal University, Qufu, China
Jianda Kong 3The Second People’s Hospital of Dezhou, Dezhou, China
jianda0426@163.com “Qilu Hospital of Shandong University Dezhou Hospital, Dezhou, China

© The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the

licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http:/creati
vecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13018-025-05752-w&domain=pdf&date_stamp=2025-3-30

Du et al. Journal of Orthopaedic Surgery and Research

Introduction

Knee osteoarthritis is a common degenerative variation
in the elderly, which is one of the causes of disability in
the elderly [1]. Total knee arthroplasty is the best way to
treat patients with end-stage knee osteoarthritis or rheu-
matoid arthritis that is ineffective through conservative
treatment, which can relieve the pain of patients, improve
the range of motion of knee joint, and improve the quality
of life of patients [2]. Postoperative rehabilitation exercise
runs through the whole process of knee joint recov-
ery. Early functional exercise can reduce complications,
increase knee range of motion, relieve pain, reduce mus-
cle tension, enhance muscle strength, and relieve joint
stiffness. TKA is the ultimate treatment for knee osteo-
arthritis. Kinesiophobia, also known as fear of exercise, is
an irrational and excessive fear of activity caused by pain
[3]. Lethem et al. put forward the “fear-avoidance” model
in 1983 [4], that is, patients will adopt confrontation and
avoidance in the face of pain, and patients with fear of
pain will adopt avoidance behavior to exercise, which
eventually leads to adverse reactions such as loss of mus-
culoskeletal strength and negative emotions. In 1995,
Vlaeyen et al. further extended the “fearing-avoidance”
model to a cognitive behavioral model of fear of exercise
or injury [5]. Fear of exercise may lead patients to avoid
exercise, and patients often believe that exercise will fur-
ther aggravate pain and dysfunction [6]. Patients with
knee osteoarthritis often have joint pain after activities.
Long-term pain memory will lead to pain catastrophizing
and fear of postoperative rehabilitation exercise. Kine-
siophobia can cause patients to avoid exercise, have low
exercise compliance, miss the best rehabilitation time,
and even increase the risk of complications such as lower
limb thrombosis and muscle atrophy, which will eventu-
ally affect the recovery of knee joint function of patients
[7]. Kinesiophobia has been confirmed to have a negative
impact on the functional outcome of patients after sur-
gery [8], but the research on its related influencing fac-
tors is quite different. There are many influencing factors
of kinesiophobia in patients after TKA, such as gender,
age, physiological factors, pain and psychological factors
of population sociological characteristics. Therefore, it is
very important to clarify the prevalence of kinesiophobia
in TKA patients, the prevalence of kinesiophobia in dif-
ferent populations, and the influencing factors of kine-
siophobia. Early identification of high-risk groups and
corresponding intervention can reduce the incidence of
kinesiophobia after TKA, thereby improving the postop-
erative efficacy of TKA and conducive to the prognosis of
patients. Therefore, this study aims to explore the prev-
alence of kinesiophobia after TKA and its influencing
factors through Meta-analysis, so as to provide evidence-
based medical evidence for the identification and inter-
vention of kinesiophobia.
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Materials and methods

Research design

This study employed a systematic review and meta-anal-
ysis to evaluate the prevalence and influencing factors of
kinesiophobia following TKA, providing evidence-based
insights for clinical interventions. We systematically
assessed relevant literature to synthesize findings on the
impact of TKA on kinesiophobia and related factors.

Inclusion and exclusion criteria

We included studies that focused on adult patients
undergoing TKA surgery for knee joint diseases diag-
nosed according to established criteria (e.g., ACR for
osteoarthritis) with a follow-up period of at least 3
months post-surgery. Studies reporting on key inter-
ventions (TKA details such as approac, prosthesis, and
perioperative management) and measuring kinesiopho-
bia with validated tools (e.g., TSK) were included. We
excluded non-original research types, such as reviews,
case reports, expert consensus, and meta-analyses, as
well as studies with incomplete data, or those using non-
validated outcome measures.

Operational definition of influencing factors

To ensure high consistency in the definition and measure-
ment of various influencing factors in different included
studies, we conducted detailed operational definitions of
key variables during the data extraction stage and strictly
followed the measurement tools and truncation crite-
ria reported in each study. Low self-efficacy “refers to a
patient’s lack of confidence in completing specific tasks,
such as participating in rehabilitation exercises. Stud-
ies typically use validated self-efficacy scales, such as the
General Self Efficacy Scale or scales specifically designed
for TKA patients, for evaluation. In the included litera-
ture, we extracted self-efficacy scores reported by vari-
ous research institutes and defined low self-efficacy as
a level with scores below the predetermined criteria of
each study based on the threshold values or grouping cri-
teria set in the original research articles. If some studies
do not clearly report specific cutoff values, data summary
and comparison will be strictly based on the original
description. Negative coping “mainly reflects an individ-
ual’s tendency to adopt negative coping strategies such
as avoidance, denial, and dependence when facing pres-
sure or pain. Studies generally use coping strategies such
as the Brief COPE scale or other validated coping behav-
ior scales to evaluate patients’ coping strategies. When
extracting data, we recorded in detail the ratings and
grouping criteria for negative coping strategies in each
study, and defined ‘negative coping’ as being at a low level
or meeting the negative coping criteria set in the article.
We have compiled a detailed table in the supplementary
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materials for readers to verify the specific measurement
tools and cutoff values used in different studies.

Search strategy

We searched multiple databases, including PubMed,
Embase, Web of Science, Cochrane Library, CNKI, Wan-
fan, and VIP, for studies published up to December 31,
2024. The search included terms related to TKA, kine-
siophobia, and influencing factors like pain, psychologi-
cal factors, and social support. The final search formula
combined MeSH terms and free terms using Boolean
operators to ensure comprehensive retrieval of relevant
studies.

Data extraction

Two researchers independently extracted data from the
included studies, focusing on study characteristics, sam-
ple sizes, surgical methods, outcome measures (e.g., kine-
siophobia prevalence, pain scores, and self-efficacy), and
follow-up details. Any discrepancies between researchers
were resolved through discussion, and a third expert was
consulted if necessary to ensure data accuracy.

Literature quality assessment

We assessed the quality of the included studies using
the Newcastle-Ottawa Scale (NOS), considering factors
such as study selection, comparability between groups,
and measurement of exposure factors. Studies scor-
ing less than 5 were excluded, those scoring between
5 and 7 were classified as medium quality, and studies
with scores of 8 or higher were regarded as high-quality
research. Disagreements were resolved by consulting
a senior researcher. Final Search String: (“Total Knee
Arthroplasty” OR “total knee replacement”) AND (“Kine-
siophobia” OR “fear of movement”) AND (“pain” OR
“psychological factors” OR “social support” OR “self-effi-
cacy”) AND (“rehabilitation” OR “post-surgery recovery”
OR “functional outcomes”).

Statistical analysis

We used Stata 17.0 for statistical analysis. Binary out-
comes were described using odds ratios (OR) with 95%
confidence intervals (CI), while continuous variables
were analyzed using mean differences (MD) and 95% CI.
Heterogeneity was assessed using the I” statistic, with a
fixed-effect model applied for low heterogeneity (I* <
50%) and a random-effect model for high heterogeneity
(I* = 50%). Subgroup and sensitivity analyses were con-
ducted to explore heterogeneity and assess the stability of
the findings. Funnel plots and Egger’s test were used to
evaluate publication bias.
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Results

Literature retrieval and screening process

A total of 286 articles were retrieved. After reading the
title and abstract, we excluded 159 articles that did not
conform to the theme of the article, and 15 articles were
determined to conform to the theme of the article. After
reading the content and outcome indicators of the article,
4 articles were excluded. Finally, the data of 4039 patients
in 11 articles were included in the study (Fig. 1).

Basic characteristics of the included studies

The sample size, mean age, and sex ratio of all patients
were not statistically different (Table 1). All included lit-
erature met our prespecified inclusion criteria.

Quality evaluation results of included studies

A total of 11 articles were included in this study, includ-
ing 9 cross-sectional studies and 2 cohort studies. The
results of NOS score showed that there were 3 high qual-
ity studies, 8 medium quality studies, and no low quality
studies (Table 1).

Results of Meta-analysis

Meta-analysis results of the prevalence of kinesiophobia
after TKA

The results of meta-analysis of the prevalence of kine-
siophobia after TKA showed that I>=97.05%, P<0.001,
that is, the prevalence of kinesiophobia after TKA was
35%[95%CI1(19.6%,26.8%)], see Fig. 2. The results showed
that there was no obvious source of heterogeneity, that is,
the results of our study were reliable.

Meta-analysis results of postoperative prevalence of TKA in
different subgroups

Age

We divided the age into two subgroups: those older than
65 years of age and those younger than 65 years of age
(Table 2). There were 5 studies reported the relevant
results in both subgroups [10, 11, 14, 15, 17]. Since the
meta-analysis results all showed I>>50%, we used the
random effects model. The results showed that the prev-
alence of the elderly over 65 years old was 17%[ 95%CI
(15%,19%)], which was higher than that of the elderly
under 65 years old [13% (95%CI1(6%,21%)]. At the same
time, we conducted Egger’s test, and the results showed
that P was greater than 0.05, which indicated that there
was no publication bias in our study results.

Place of residence

We divided residence into urban and rural subgroups
(Table 2). Four studies in each subgroup reported the rel-
evant results [11, 13-15]. Since the meta-analysis results
all showed I2>50%, we used the random effects model.
The prevalence of urban residents was 16%[ 95%CI
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Fig. 1 Flow diagram of study identifcation and selection

Table 1 Characteristics of included literature studies
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Author Study design Country  Year Group Patients Gender(M/F) Outcomes NOS
Selec- Com- Out- Total
tion para- come/
(0-4) bility Exposure
(0-2) (0-3)
Zhang [10]  Cross-sectional study  China 2021 TKA 450 122/328 7) 3 1 3 7
Lei [11] Cross-sectional study China 2023 TKA 335 70/265 M@ B)@®) 3 1 3 7
©) (7)
He [12] Cross-sectional study China 2023 TKA 121 25/96 (3)(5) (7) 3 2 3 8
Cai[13] Cross-sectional study China 2023 TKA 298 142/156 M@3)© 7) 3 1 3 7
Zhu [14] Cross-sectional study China 2012 TKA 862 383/479 M@ GB)@®) 3 1 3 7
©)(7)
Xin [15] Cross-sectional study China 2022 TKA 300 143/157 M@ ©) 7) 3 1 3 7
Wen [16] Cross-sectional study China 2023 TKA 205 110/95 (7) 3 2 3 8
Zhang [17] Cross-sectional study  China 2024 TKA 271 84/187 MQ) 3 1 3 7
Yan [18] Cohort study China 2023 TKA 257 87/170 M) @) 3 1 3 7
Kocic [19]  Cohort study Serbia 2015 TKA 78 19/59 7) 4 2 3 9
Cai[20] Cross-sectional study China 2018 TKA 862 383/479 M@ 3@ 3 1 3 7

Outcomes: (1)Pain intensity, (2) Social support, (3) Self-efficacy, (4) Negative coping, (5) Age, (6) educational level, (7) Agoraphobia
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%
Study ES (95% CI) Weight
Zhang (2021) —— E 0.23(0.19,027) 928
Lei (2023) — 0.27(0.22,032) 921
He (2023) : ——&—— 060(050,068) 873
Cai (2023) —0+ 032(027,037) 917
Zhu (2012) —— : 0.24(022,027) 938
Xin (2022) . —— 0.46 (0.41,052)  9.17
Wen (2023) —_— i 0.18 (0.13, 0.23) 9.03
Zhang (2024) : 0.62 (0.56, 0.68) 9.14
Yan (2023) : e 0.59 (0.52, 0.65) 9.12
Kocic (2015) —_— E 0.22 (0.13, 0.33) 8.37
Cai (2018) —— ! 0.24 (0.22,027)  9.38
Overall (1"2 = 97.05%, p = 0.00) <> 0.35(0.27,0.44)  100.00
T T ! T T
-5 0 5 1
Fig. 2 A forest plot of the prevalence of agoraphobia
Table 2 Results of meta-analysis on the prevalence of kinesophobia in different subgroups after TKA
Sub-group Number of Studies Heterogeneity Test Effect model Egger’s Meta-
Included 12 P test analysis of
incidence
rates.
Age
Under 65 years old 5[10,11,14,15,17] 96.22 <0.001 Random 0.308 0.13(0.06,0.21)
Over 65 years old 5[10,11,14,15,17] 54.24 <0.001 Random 0.688 0.17(0.15,0.19)
Place of residence
Town 41[11,13-15] 70.03 0.02 Random 0457 0.16(0.13,0.20)
rural area 4[11,13-15] 92.75 <0.001 Random 0377 0.14(0.09,0.21)
educational level
Elementary school and below. 7[10-16] 9446 <0.001 Random 0.178 0.21(0.15,0.29)
Junior High School - Senior High School 7 [10-16] 88.56 <0.001 Random 0.713 0.02(0.01,0.05)
Bachelor’s degree or higher 6[10-14, 16] 70.07 0.01 Random 0.053 0.02(0.01,0.03)
Income
Monthly income is less than 2000RMB 4110,11,13,15] 97.68 <0.001 Random 0.624c 0.16(0.05,0.31)
2,000 to 3,000 RMB 4110,11,13,15] 97.35 <0.001 Random 0.242 0.14(0.05,0.27)
Over 3000 RMB 4110-13] 97.55 <0.001 Random 0.098 0.11(0.02,0.25)

(13%,20%)], which was higher than that of rural residents
14% [(95%CI (9%,21%)]. At the same time, we conducted
Egger’s test, and the results showed that P was greater
than 0.05, which indicated that there was no publication

bias in our study results.

Education level

We divided the education level into three subgroups: pri-
mary school and below, middle school and high school,
and college and above (Table 2). Results were reported in
7, 7, and 6 studies, respectively. Since the meta-analysis
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results all showed I?>50%, we used the random effects
model. The prevalence was 21%[ 95%CI (15%,29%)] in
people with primary school education or below, which
was higher than 2%[ 95%CI (1%,5%)] in people with
junior high school education. 2%[ 95%CI (1%,3%)]. At
the same time, we conducted Egger’s test, and the results
showed that P was greater than 0.05, which indicated that
there was no publication bias in our study results.

Monthly income

We divided the monthly income into three subgroups:
less than 2k RMB, 2-3 K RMB, and more than 3k RMB
(Table 2). Four studies reported the relevant results. Since
the meta-analysis results all showed I>>50%, we used the
random effects model. The prevalence was 21%[95%CI
(15%,29%)] in people with primary school education
or below, which was higher than 2%[95%CI (1%,5%)] in
people with junior high school education. 2%[95%CI
(1%,3%)]. At the same time, we conducted Egger’s test,
and the results showed that P was greater than 0.05,
which indicated that there was no publication bias in our
study results.

Meta-analysis results of influencing factors of
kinesiophobia after TKA

Pain

A total of seven studies reported the effect of pain on the
prevalence of kinesiophobia after TKA (Table 3). Since
the meta-analysis results showed that I* was 0, we chose
the fixed effects model. Our results showed that postop-
erative pain was a risk factor for the prevalence of kine-
siophobia [OR =2.313,95%CI (1.556,3.07)], P<0.0001. At
the same time, we conducted Egger’s test, and the results
showed that P was greater than 0.05, which indicated that
there was no publication bias in our study results.

Social support

A total of five studies reported the effect of social support
on the prevalence of kinesiophobia after TKA (Table 3).
Since meta-analysis results showed I*>>50%, we chose a
random effects model. Our results showed that low social
support was a risk factor for the prevalence of kinesio-
phobia [OR=1.681,95%CI (1.000,2.361)], P<0.0001. At
the same time, we conducted Egger’s test, and the results
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showed that P was greater than 0.05, which indicated that
there was no publication bias in our study results.

Self-efficacy

A total of five studies reported the effect of self-efficacy
on the prevalence of kinesiophobia after TKA (Table 3).
Since meta-analysis results showed I>>50%, we chose a
random effects model. Our results showed that low self-
efficacy was a risk factor for the prevalence of kinesio-
phobia [OR=0.835,95%CI (0.663,1.008)], P<0.0001. At
the same time, we conducted Egger’s test, and the results
showed that P was greater than 0.05, which indicated that
there was no publication bias in our study results.

Personal coping style

A total of three studies reported the influence of personal
coping styles on the prevalence of kinesiophobia after
TKA (Table 3). Since the meta-analysis results showed
that I> was 0, we chose the fixed effects model. Our
results showed that negative coping style was a risk factor
for the prevalence of kinesiophobia [OR=1.344,95%CI
(1.165,1.523)], P<0.0001. At the same time, we con-
ducted Egger’s test, and the results showed that P was
greater than 0.05, which indicated that there was no pub-
lication bias in our study results.

Age

A total of four studies reported the effect of age on the
prevalence of kinesiophobia after TKA (Table 3). Since
meta-analysis results showed I?>50%, we chose a ran-
dom effects model. Our results showed that advanced
age was a risk factor for the prevalence of kinesiophobia
[OR =1.359,95%CI (0.814,1.904)], P<0.0001. At the same
time, we conducted Egger’s test, and the results showed
that P was greater than 0.05, which indicated that there
was no publication bias in our study results.

Educational level

A total of three studies reported the effect of educa-
tional level on the prevalence of kinesiophobia after TKA
(Table 3). Since meta-analysis results showed I?>50%,
we chose a random effects model. Our results showed
that low education level was a risk factor for the preva-
lence of kinesiophobia [OR =0.514,95%CI (0.109,0.918)],

Table 3 Results of meta-analysis of influencing factors on the prevalence of kinesophobia after TKA

Factors affecting Number of Studies Included Heterogeneity Test Effect model The results of the
12 P meta-analysis

Pain intensity 7111,13-15,17,18, 20] 0 0.725 Fixed 2.313(1.556,3.07) <0.0001
social support 5[11,14,15,17,20] 96.9 <0.0001 Random 1.681(1.000,2.361) <0.0001
Self-efficacy 5[11-14, 20] 853 <0.0001 Random 0.835(0.663,1.008) <0.0001
Personal coping strategies 3[11, 14, 20] 0 0394 Fixed 1.344(1.165,1.523) <0.0001
Age 4[11,12,14,18] 674 0.027 Random 359(0.814,1.904) <0.0001
educational level 3[13-15, 20] 934 <0.0001 Random 0.514(0.109,0.918) <0.0001
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Funnel plot with pseudo 95% confidence limits

Fig. 3 A funnel chart of the prevalence of agoraphobia

P<0.0001. At the same time, we conducted Egger’s test,
and the results showed that P was greater than 0.05,
which indicated that there was no publication bias in our
study results.

Publication bias analysis

We used Statal7.0 to analyze the publication bias of out-
come indicators with more than 10 included literatures,
and the funnel plot showed basic symmetry (Fig. 3).
Egger’s test (P=0.142, > 0.05) indicated that there was no
significant publication bias (Fig. 4). Sensitivity analysis
was performed on all outcome indicators, and the results

Egger's publication bias plot
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showed that the meta-analysis results of this study were
stable.

Sensitivity analysis

Age

The sensitivity analysis for Age (Fig. 5) shows that the
robustness of the original combined effect size (0.98)
is highly dependent on the studies by Lei and Yan. The
exclusion of Lei’s study led to a reversal of the effect
direction, which may be related to its sample characteris-
tics, methodological differences, or potential biases. The
exclusion of Yan’s study significantly reduced the effect
strength, suggesting that it had a strong supporting role
for the positive results. Although other studies (such
as He and Zhu) showed lower sensitivity to the results,
the overall analysis indicates that the current conclu-
sion should be interpreted with caution. Future research
should further verify the quality of Lei and Yan’s studies
and explore potential sources of heterogeneity (such as
population differences, interventions, etc.).

Total social support score

The sensitivity analysis (Fig. 6) indicates that the com-
bined effect size of social support (1.31) is highly depen-
dent on the studies by Lei and Xin. The exclusion of Lei’s
study led to a reversal of the effect direction, which may
be related to its unique research design (such as differ-
ences in the social support measurement tool) or sample
characteristics (such as high-risk groups). The exclusion
of Xin’s study significantly reduced the effect strength,

precision
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random-eff

Zhang

Fig. 6 Sensitivity Analysis of Total Social Support Score

suggesting its supportive role in the positive results. It is
worth noting that the exclusion of the studies by Zhang
and Cai did not cause any changes, and their data inde-
pendence or methodological consistency should be veri-
fied. The results of this study suggest that although the
overall effect of social support is significant, its robust-
ness is greatly influenced by a small number of studies.

(2025) 20:332

Page 8 of 14

SnECERLEETR )]
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Future research should focus on verifying the poten-
tial biases in the studies by Lei and Xin (such as selec-
tion bias) and explore sources of heterogeneity through
subgroup analyses (such as cultural background and
differences in types of support). Additionally, it is rec-
ommended to use regression models to control for
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confounding variables in order to enhance the reliability
of the conclusions.

Pain factors

The sensitivity analysis (Fig. 7) shows that the combined
effect size of pain factors (1.31) is mainly influenced by
the studies by Lei and Cai. The exclusion of Lei’s study
led to a significant decrease in the effect size, which may
be related to its sample characteristics (such as differ-
ences in pain assessment methods) or the specificity of
the intervention. The exclusion of Cai’s study also signifi-
cantly reduced the effect strength, requiring verification
of its data quality or potential biases. It is worth noting
that the exclusion of Zhang’s study did not cause any
changes, and its data independence or overlap with other
studies should be verified.

Education level

The sensitivity analysis (Fig. 8) shows that the combined
effect size of education level (1.74) is highly dependent on
the studies by Cal and Xin. The exclusion of Cal’s study
led to a complete reversal of the effect direction, which
may be related to its unique research design (such as dif-
ferences in the measurement tool for education level) or
sample characteristics (such as the low education level
group). The exclusion of Xin’s study significantly reduced
the effect strength, suggesting its support for the positive
results. It is worth noting that the research names and
effect size numbers in the data do not fully match (for

(2025) 20:332
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example, only three studies are listed but four groups of
values are included), requiring verification to check if any
studies are unmarked or if there are input errors (such as
whether “90” in “-3.02 90” is redundant information).

Negative coping

The sensitivity analysis (Fig. 9) shows that the combined
effect size of negative coping (0.75) is primarily influ-
enced by the studies by Lei and Zhu: the exclusion of Lei’s
study led to a sharp decrease in the effect size, which may
be related to its sample characteristics (such as a high
baseline level of negative coping) or differences in the
measurement tool. The exclusion of Zhu’s study further
weakened the effect strength, requiring a review of its
data quality or potential methodological biases. The sen-
sitivity of Cai’s study is low, but its exclusion still results
in a significantly lower effect size than the original value,
suggesting that further analysis based on the specific
research design is needed.

Self-Efficacy

The sensitivity analysis (Fig. 10) indicates that the com-
bined effect size of self-efficacy (0.20) is highly depen-
dent on the studies by Lei and He: the exclusion of Lei’s
study reversed the effect direction, which may be related
to sample characteristics (such as low baseline self-effi-
cacy) or the specificity of the intervention. The exclusion
of He’s study significantly weakened the negative effect,
requiring verification of its methodological consistency

andom-effects estimates (linear form)

Zhang

0.60 0.69

Fig. 7 Sensitivity Analysis of Pain Factors
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andom-effec stimates (linear form)

(linear form)

Fig. 9 Sensitivity Analysis of Negative Coping

(such as the self-efficacy measurement tool). The exclu-
sion of Cai’s study (first labeled) partially alleviated the
negative effect, but the exclusion of its repeated labeled
study did not cause any changes, suggesting that the data
may contain redundancy or labeling errors.

Discussion

This is the first study to conduct a meta-analysis of kine-
siophobia after TKA and its influencing factors. Our
study shows that there are differences in prevalence
among different populations, while being affected by
different influencing factors. The main influencing fac-
tors are as follows: (1) Age: with the increase of age, the
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Fig. 10 Sensitivity Analysis of Self-Efficacy

physical physiological function of patients will gradually
decline, and elderly patients have limitations in cognitive
function and mental state, which may lead to insecurity
or fear of injury, which may be the reason for the higher
prevalence of kinesiophobia in elderly patients over 65
years old after TKA [21]. (2) Pain: surgical trauma can
cause moderate to severe pain for several days or even
weeks. Postoperative pain-related fear will stimulate the
escape mechanism of patients. Strengthen the pain man-
agement of TKA patients, evaluate the pain intensity of
different patients, select and adjust the analgesic manage-
ment plan of different pain levels, and promote patients
to carry out active functional exercise [22, 23]. (3) Place
of residence: there may be some differences in the cog-
nitive level of disease among people in different places
of residence, which may be the reason for the slightly
higher prevalence of kinesiophobia after TKA in urban
residents. (4) Education level: TKA patients with low
education level have poor pain acceptance and knowl-
edge understanding ability, difficulty in acquiring medical
rehabilitation knowledge, and will not treat postopera-
tive pain rationally. In addition, patients with low edu-
cation level will have wrong cognition of rehabilitation.
Patients generally believe that bed rest will recover better,
and exercise will increase postoperative injury, so they
will not take the initiative and dare not exercise [24]. (5)
Income level: patients spend a lot of money during hospi-
talization, and patients worry about the medical expenses
required for rehabilitation after surgery, which aggravates
the family burden [25]. Patients have less discretionary

rehabilitation exercise time and knowledge of the disease,
so they lack necessary rehabilitation support. (6) Social
support: when family members encounter problems,
families with high social support will have a harmonious
family atmosphere and good family function [26], which
will promote family members to share responsibilities,
provide patients with comfort such as care, respect and
support from the family, and enhance patients’ confi-
dence in disease treatment and rehabilitation exercise
[27]. (7) Self-efficacy: TKA patients have more diffi-
culty admitting the fact of postoperative limb pain, lack
confidence in coping, and use more negative coping
strategies to cope with postoperative rehabilitation. In
addition, patients have low confidence in participating in
postoperative rehabilitation programs and coping with
possible pain, which leads to the occurrence of kinesio-
phobia. During rehabilitation guidance, family members
should give patients spiritual and emotional support,
help patients to seek adequate support resources, and
mobilize positive coping behaviors to improve exercise
enthusiasm [28]. (8) Negative Coping: There is a close
correlation between negative coping style and the occur-
rence of kinesiophobia [29]. The analysis is that patients
do not reduce pressure and adopt negative coping strat-
egies. When negative coping is adopted, patients will
show negative thoughts about pain, distraction and social
withdrawal, which will affect physical and psychologi-
cal functions in the long term and further promote the
occurrence of kinesiophobia [30]. Therefore, in clini-
cal work, we should accurately identify high-risk groups
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and establish personalized and accurate early interven-
tion programs to reduce the probability of kinesiophobia
in patients after TKA, so as to improve the prognosis of
patients.

This study also has some limitations, such as: (1) There
are few articles in Chinese and English, and the outcomes
may have certain bias; (2) The literatures included in this
study were mainly cross-sectional studies, and there was
a lack of a certain number of case-control studies. (3) The
literature included in this study is relatively new, indicat-
ing that the research on the prevalence and influencing
factors of kinesiophobia after TKA is still in the devel-
opment stage, so the interpretation of the results should
be cautious; Therefore, the meta-integration of sexual
research and qualitative research is needed in the future
to obtain more comprehensive and scientific research
results.

Based on the results of the sensitivity analysis, this
study reveals the key factors affecting the occurrence of
postoperative kinesiophobia and delves into the stabil-
ity of its data. The sensitivity analysis primarily exam-
ined the impact of different variables, such as age, social
support, pain, self-efficacy, and others, on the outcomes.
Below is the discussion of the sensitivity analysis results.

In the sensitivity analysis for age, we found significant
heterogeneity across different studies, especially those
from Lei and Yan. The exclusion of Lei’s study resulted
in a reversal of the effect direction, which may be related
to differences in sample characteristics or methodology.
Further validation of the quality of these studies and the
potential biases is crucial to understand their impact on
the results. Yan’s study had a strong supporting effect on
the results, and its exclusion significantly weakened the
effect size, indicating its potential contribution in the
research design. Therefore, although our results suggest
that older age is a risk factor for kinesiophobia, this con-
clusion should be interpreted with caution. Future studies
should explore these potential sources of heterogeneity
in greater depth, such as intervention methods, patient
cultural background, and demographic differences.Social
support, as a key psychosocial factor influencing kinesio-
phobia, showed that Lei and Xin’s studies had a consid-
erable impact on the stability of the overall effect in the
sensitivity analysis. After excluding Lei’s study, the effect
direction significantly changed, indicating that its unique
research design (such as the different measurement tools
for social support) or sample characteristics might be
the primary factors influencing the results. Furthermore,
the exclusion of Xin’s study notably weakened the effect
strength, suggesting that its research design and inter-
vention strategy might have had a potential contribu-
tion in this field. However, other studies, such as those
by Zhang and Cai, did not significantly affect the results,
suggesting their stronger independence. Therefore, future
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studies should further focus on the measurement tools
for social support, sample selection, and cultural back-
ground to explore their impact on the results, particularly
through more detailed analyses of low-income and high-
risk populations.

Pain is one of the important physiological factors in
kinesiophobia. Sensitivity analysis showed that Lei and
Cai’s studies had a considerable influence on the relation-
ship between pain and kinesiophobia, with the exclusion
of Lei’s study leading to a significant decrease in effect
size. This may be due to differences in pain assessment
methods or the specific characteristics of the sample.
The exclusion of Cai’s study also significantly weakened
the effect strength, suggesting that data quality or poten-
tial bias in its study might have affected the overall effect
estimate. However, the exclusion of Zhang’s study did not
result in significant changes, indicating that its research
design may be more robust. The role of pain in kinesio-
phobia should be further verified through standard-
ized pain assessment tools and more refined subgroup
analyses, especially regarding early postoperative pain
interventions. The sensitivity analysis of education level
revealed a significant impact from Cal and Xin’s stud-
ies. In particular, the exclusion of Cal’s study resulted in
a complete reversal of the effect direction, which might
be due to differences in the measurement tools for edu-
cation level or the influence of specific groups in the
sample. After excluding Xin’s study, the effect size sig-
nificantly weakened, suggesting its supporting role in
the data. Therefore, as an important socio-demographic
factor, the relationship between education level and kine-
siophobia may be influenced by different cultural back-
grounds, intervention methods, and measurement tools.
To further understand the impact of education level on
kinesiophobia, future studies should consider using more
consistent classifications of education level and validate
the findings in multi-center, multi-cultural studies. The
relationship between negative coping styles and kinesio-
phobia showed high sensitivity in this study, especially
with Lei and Zhu’s studies contributing significantly to
the overall effect. After excluding Lei’s study, the effect
size significantly weakened, which may be related to its
sample characteristics (such as a group with higher levels
of negative coping) or differences in measurement tools.
Zhu'’s study also had a significant impact on the results,
suggesting that the unique research design and meth-
odology may have played a key role in interpreting the
impact of negative coping on kinesiophobia. Therefore,
negative coping, as an important psychological factor in
kinesiophobia, is closely related to the patient’s emotions,
cognition, and psychosocial support, and future research
should further explore the moderating effect of different
psychological interventions on negative coping styles.



Du et al. Journal of Orthopaedic Surgery and Research

The results of the sensitivity analysis suggest that,
although our main conclusion points to the influence of
multiple factors such as age, education level, pain, self-
efficacy, social support, and negative coping on postop-
erative kinesiophobia, the data heterogeneity indicates
that these conclusions should be interpreted with cau-
tion. Future studies should pay more attention to poten-
tial differences in interventions, cultural backgrounds,
measurement tool choices, and other factors in order to
provide solid evidence for the development of more per-
sonalized intervention plans.

Conclusion

Meta-analysis showed that old age, low education level,
low income, postoperative pain, low self-efficacy, low
social support, and negative coping style were all risk fac-
tors for kinesiophobia after TKA. Therefore, in clinical
practice, medical staff should focus on the early screening
of these factors and carry out personalized intervention
as soon as possible to improve the prognosis of patients.

Abbreviations

TKA  Total knee arthroplasty
OR Odds ratio

MD  Mean difference

@] Confidence interval
FE Fixed effect model
RE Randomized effect model

Acknowledgements
Not applicable.

Author contributions

X.D.and JK. were responsible for the study design and development of the
search strategy. X.D, Y.S., and J.X. conducted the literature search, screening,
and data extraction. JK. and Y.S. independently evaluated the quality of the
included studies. X.D. performed the statistical analysis. X.D. and Y.S. wrote
the main manuscript text. J.X. prepared the figures and tables. All authors
participated in the interpretation of the results, reviewed and approved the
final manuscript.

Funding

2021 Undergraduate Education and Teaching Reform Project of Shandong
Province”Research on the Model of Integrated Education Inside and Outside
of College Physical Education“(M2021107).

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 5 February 2025 / Accepted: 24 March 2025
Published online: 01 April 2025

(2025) 20:332

Page 13 of 14

References

1.

2.

20.

21.

22.

23.

24.

25.

Katz JN, Arant KR, Loeser RF. Diagnosis and treatment of hip and knee osteo-
arthritis: A review [J]. JAMA. 2021,325(6):568-78.

Fortier LM, Rockov ZA, Chen AF, et al. Activity recommendations after total
hip and total knee arthroplasty [J1. J Bone Joint Surg Am. 2021;103(5):446-55.
Reneman MF, Jorritsma W, Dijkstra SJ, et al. Relationship between kinesiopho-
bia and performance in a functional capacity evaluation [J]. J Occup Rehabil.
2003;13(4):277-85.

Lethem J, Slade PD, Troup JD, et al. Outline of a Fear-Avoidance model of
exaggerated pain perception-I [J]. Behav Res Ther. 1983,;21(4):401-8.
Vlaeyen JWS, Kole-Snijders AMJ, Boeren RGB, et al. Fear of movement/(re)
injury in chronic low back pain and its relation to behavioral performance [J].
Pain. 1995,62(3):363-72.

Kandola A, Ashdown-Franks G, Hendrikse J, et al. Physical activity and depres-
sion: towards Understanding the antidepressant mechanisms of physical
activity [J]. Neurosci Biobehav Rev. 2019;107:525-39.

Brown OS, Hu L, Demetriou C, et al. The effects of kinesiophobia on outcome
following total knee replacement: a systematic review [J]. Arch Orthop
Trauma Surg. 2020;140(12):2057-70.

Filardo G, Roffi A, Merli G, et al. Patient kinesiophobia affects both recovery
time and final outcome after total knee arthroplasty [J1. Knee Surg Sports
Traumatol Arthrosc. 2016;24(10):3322-8.

Stang A. Critical evaluation of the Newcastle-Ottawa scale for the assessment
of the quality of nonrandomized studies in meta-analyses [J]. Eur J Epidemiol.
2010;25(9):603-5.

Zhang YY, Xu HP, ZHANG X Y, et al. Analysis of influencing factors of
kinesiophobia in patients after total knee arthroplasty [J]. Gen Nurs.
2021;19(30):4187-91.

Lei MD, Zhang ZQ, Pan LX, et al. Construction of nomogram prediction
model for kinesiophobia in patients after total knee arthroplasty [J]. Nurs Res.
2023;37(01):40-6.

He JW, Zhao C, Zhong HY, et al. Study on kinesiophobia after total knee
arthroplasty and its influencing factors [J]. Chin J Rehabilitation Med.
2023,38(01):41-5.

Liu CAILB, Zhao YJ. Analysis of kinesiophobia and its influencing fac-

tors in patients undergoing total knee arthroplasty [J]. ] Med Postgrad.
2017;30(07):758-61.

Zhu X, Zhang L, Zhao Z, et al. Incidence and risk factors of postoperative
dyskinesia in Chinese patients undergoing total knee arthroplasty [J]. Chin J
Bone Joint Surg. 2021;14(02):116-20.

Xin HJ, Wang L, SHEN YW, et al. Investigation of kinesiophobia and related
factors in patients after total knee arthroplasty under passive exercise [J].
Chin J Geriatric Orthop Rehabilitation. 2022;08(03):159-64.

Wan'Y, Zhao SX, LuoY, et al. Risk factors of postoperative kinesiophobia after
total knee arthroplasty [J1. Chin J Orthop. 2023;31(05):413-7.

Zhang L, Zhang ZR, ZHANG C L, et al. Change trajectory and influencing fac-
tors of kinesiophobia in patients undergoing total knee arthroplasty [J1. J Adv
Nurs Educ. 2024;39(09):904-11.

Yan Z, WuY, Liu M, et al. Heterogeneous trajectories of kinesiophobia and
their effects on rehabilitation outcomes after total knee arthroplasty: a
prospective cohort study [J]. J Orthop Surg Res. 2023;18(1):449.

Kocic M, Stankovic A, Lazovic M, et al. Influence of fear of movement on total
knee arthroplasty outcome [J1. Ann Ital Chir. 2015;86(2):148-55.

Cai L, LiuY, Xu H, et al. Incidence and risk factors of kinesiophobia after total
knee arthroplasty in Zhengzhou, China: A Cross-Sectional study [J1. J Arthro-
plasty. 2018;33(9):2858-62.

Gunn AH, Schwartz TA, Arbeeva LS, et al. Fear of movement and associated
factors among adults with symptomatic knee osteoarthritis [J]. Arthritis Care
Res (Hoboken). 2017;,69(12):1826-33.

Bakirhan S, Unver B, Elibol N, et al. Fear of movement and other associ-

ated factors in older patients with total knee arthroplasty [J]. Ir J Med Sci.
2023;192(5):2217-22.

Guney-Deniz H, Irem Kinikli G, Caglar O, et al. Does kinesiophobia affect the
early functional outcomes following total knee arthroplasty? [J]. Physiother
Theory Pract. 2017;33(6):448-53.

Aily JB, de Almeida AC, Ramirez PC, et al. Lower education is an associated
factor with the combination of pain catastrophizing and kinesiophobia in
patients with knee osteoarthritis? [J]. Clin Rheumatol. 2021;40(6):2361-7.
Vather R, Zargar-Shoshtari K, Metcalf P, et al. The influence of hospital environ-
ment on postoperative length of stay following major colorectal surgery [J].
N Z Med J. 2007;120(1266):U2828.



Du et al. Journal of Orthopaedic Surgery and Research (2025) 20:332 Page 14 of 14

26.  Goulabchand R, Castille E, Navucet S, et al. The interplay between cognition, 30. Saka S, Gurses HN, Bayram M. Effect of inspiratory muscle training on
depression, anxiety, and sleep in primary Sjogren's syndrome patients [J]. Sci dyspnea-related kinesiophobia in chronic obstructive pulmonary disease: A
Rep. 2022;12(1):13176. randomized controlled trial [J]. Complement Ther Clin Pract, 2021, 44(101418.

27. Tan M, LiuY, Zhao R, et al. The effect of pain social support on kinesiophobia
in older patients with rheumatoid arthritis: the mediating role of self-per-

H v}
ceived burden [J]. Geriatr Nurs. 2023;50:52-7. quIISher s note . L o
28. Du'S,Hu L, BaiY, et al. The influence of Self-Efficacy, Fear-Avoidance belief, Spmger Nature rema.ms.neu.tral vv|th‘regard to jurisdictional claims in
and coping styles on quality of life for Chinese patients with chronic published maps and institutional affiliations.

nonspecific low back pain: A multisite Cross-Sectional study [J1. Pain Pract.
2018;18(6):736-47.

29. Luque-Suarez A, Martinez-Calderon J, Falla D. Role of kinesiophobia on pain,
disability and quality of life in people suffering from chronic musculoskeletal
pain: a systematic review [J1. Br J Sports Med. 2019;53(9):554-9.



	﻿Prevalence and influencing factors of kinesiophobia after total knee arthroplasty: a systematic review and meta-analysis
	﻿Abstract
	﻿Introduction
	﻿Materials and methods
	﻿Research design
	﻿Inclusion and exclusion criteria
	﻿Operational definition of influencing factors
	﻿Search strategy
	﻿Data extraction
	﻿Literature quality assessment
	﻿Statistical analysis

	﻿Results
	﻿Literature retrieval and screening process
	﻿Basic characteristics of the included studies
	﻿Quality evaluation results of included studies
	﻿Results of Meta-analysis
	﻿Meta-analysis results of the prevalence of kinesiophobia after TKA


	﻿Meta-analysis results of postoperative prevalence of TKA in different subgroups
	﻿Age
	﻿Place of residence
	﻿Education level
	﻿Monthly income

	﻿Meta-analysis results of influencing factors of kinesiophobia after TKA
	﻿Pain
	﻿Social support
	﻿Self-efficacy
	﻿Personal coping style



