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Purpose: To examine whether exercise self-efficacy mediates the contributions of pain catastrophizing and kinesiophobia to exercise 
adherence in patients after total knee arthroplasty.
Patients and Methods: A cross-sectional study design was conducted. A total 211 post-total knee arthroplasty patients were 
recruited from three orthopedics units of a tertiary hospital in China. Participants were invited to complete questionnaires on pain 
catastrophizing, kinesiophobia, exercise self-efficacy, and exercise adherence. Mplus 8.3 software was used to construct mediation 
models.
Results: Pain catastrophizing and kinesiophobia were negatively correlated with exercise adherence (r = −0.509, r = −0.605, p < 0.001 
respectively), while exercise self-efficacy were positively associated with exercise adherence (r = 0.799, p < 0.001). The results found 
exercise self-efficacy mediated the correlations of pain catastrophizing and kinesiophobia with exercise adherence after adjusting for 
demographic and clinical covariates. Pain catastrophizing indirectly affected patients’ exercise adherence through its effect on exercise 
efficacy (indirect effect: −0.412), while Kinesiophobia is directly associated with exercise adherence and also indirectly through 
exercise self-efficacy (direct effect: −0.184, indirect effect: −0.415).
Conclusion: Patients after total knee arthroplasty who have high levels of psychological distress (pain catastrophizing and 
kinesiophobia) are vulnerable to be non-adherent to exercise behaviors. Exercise self-efficacy explains the effects of pain catastrophiz
ing and kinesiophobia on exercise adherence and may be a key target for measures to improve exercise behaviors in patients after total 
knee arthroplasty.
Keywords: pain catastrophizing, kinesiophobia, self-efficacy, exercise, adherence, total knee arthroplasty

Introduction
Osteoarthritis (OA) is one of the leading causes of disability worldwide, affecting approximately 10% of individuals over 
65 years.1,2 Over 130 million individuals are affected by OA in China3 and the incidence of OA has been increasing 
gradually due to the aging population and the exposure to risk factors (e.g., obesity, osteoporosis).4 Globally, the knee 
was the leading OA site,5 and the prevalence of symptomatic Knee OA is reported to be 10.3% (women) and 5.7 (men) in 
old Chinese.6 For individuals with primary, end-stage, knee OA, total knee arthroplasty (TKA) is most commonly 
recommended and considered optimal and effective,7 which could significantly decrease self-reported pain and increase 
functional capability, mobility, and quality of life.8,9 Almost 400,000 individuals underwent TKA each year in China, and 
the number still showed an increasing trend.10 Functional exercise after TKA is considered an essential part of achieving 
optimal patient outcomes.11,12 Early functional exercise can effectively reduce the incidence of post-surgery complica
tions, promote joint recovery and strength gains, and shorten the length of hospital stay.12–14
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Despite the substantial impact of exercise on post-TKA recovery, evidence revealed that poor adherence to exercise is 
common in patients after TKA,15–17 limiting the effectiveness of their recovery and potentially leading to further complica
tions such as increased pain and muscle weakness.13,18 Understanding the factors of adherence to exercise after TKA, will 
allow healthcare professionals (HCPs) to provide more effective measures to increase exercise adherence and further improve 
recovery outcomes.19 Notably, sociodemographic and clinical factors, such as education level, income, marital status, 
postoperative complications, and comorbidities are associated with exercise adherence.19,20 Socioeconomic factor, patients 
with more support from family/ friends would have more time to devote to exercise, and motivation to continue exercise.19 In 
addition, a growing body of evidence implicated some psychological factors, such as high levels of pain catastrophizing and 
kinesiophobia, low self-efficacy correlated with poor exercise adherence and negatively affect prognostic post-TKA.21–23

Pain catastrophizing is a psychological distress regarded as a negative cognitive and emotional coping strategy 
towards pain. It is characterized by three main components, including an excessive focus on pain sensations 
(rumination), an exaggerated perception of the threat value of pain symptoms (magnification), and beliefs that the 
control of pain is beyond one’s ability (helplessness).24,25 Catastrophizing in a pain context, patients tend to avoid 
engaging in pain-inducing activities due to their excessive focus on pain, which may lead to a reduction in 
exercise adherence and have a negative effect on post-TKA joint function recovery and outcomes.23 Evidence has 
indicated that patients with high levels of pain catastrophizing are more prone to be non-adherent to exercise.26

Kinesiophobia, or fear of movement, is referred as an irrational and debilitating fear of physical movement and 
activity.27 According to the theoretical framework of Fear of Movement, patients can respond to fear of movement 
in one of two ways: by confronting fear or avoiding fear. Confrontation leads to decrease fear, active exercise, and 
faster recovery. In contrast, avoidance can result in kinesiophobia, which may cause negative health outcomes, 
such as physical inactivity and disability.28,29 Kinesiophobia patients believe that painful activity will result in 
damage and that will increase suffering and/ or functional loss, leading to activity avoidance or escape and further 
causing low levels of physical activity and exercise.30 Evidence found that kinesiophobia is negatively associated 
with physical activity and exercise in post-TKA patients,31 knee OA patients,21 and other populations.32,33

Self-efficacy is a critical predictor of exercise adherence for patients after TKA,34 and exercise self-efficacy 
can be described as the individual’s ability to self-manage when faced with exercise task.35 According to the 
Theory of Self-efficacy proposed by psychologist Bandura,34 high levels of exercise self-efficacy increase patients’ 
confidence and beliefs in their capacity to carry out post-TKA exercise tasks. When they encounter setbacks or 
challenges during exercise, they possibly make more effort and generate satisfying exercise performance.36 

A systematic review has shown that postoperative self-efficacy was more consistently related to recovery out
comes such as longer distance ambulation, exercise repetition and frequency, walking speed, and disability.37 And 
previous evidence revealed that exercise self-efficacy is positively correlated with exercise behaviors20 and self- 
efficacy enhancement intervention is demonstrated useful to increase patients’ exercise adherence.38,39

The existing literature review demonstrated pain catastrophizing, Kinesiophobia, and exercise self-efficacy are 
associated with exercise adherence. While, to our best knowledge, none have examined the relationships between all 
three constructs together in post-TKA patients. Clarifying and understanding the mechanisms behind the strong 
correlations between these psychosocial variables and health-promoting behaviors may assist in tailoring effective 
measures and interventions that are targeted at promoting exercise adherence in post-TKA patients. To summarize, the 
study aims to clarify the direct/ indirect association and possible causal pathways of these variables by using the 
mediation model.

Based on the Fear-Avoidance Model and the Theory of Self-Efficacy and the literatures mentioned above, we 
hypothesized that 1) pain catastrophizing is negatively correlated with exercise adherence; 2) exercise self-efficacy 
would mediate the relationship between pain catastrophizing and exercise adherence; 3) kinesiophobia is negatively 
correlated with exercise adherence; 4) exercise self-efficacy would mediate the relationship between kinesiophobia and 
exercise adherence. The hypothesized mediation model is shown in Figure 1.
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Materials and Methods
Participants
A cross-sectional survey was conducted on participants recruited by convenience sampling in three orthopedics units of 
a tertiary hospital in Baoding, a city in northern China, from September 2022 to June 2023. This study conformed with the 
principles outlined in the Declaration of Helsinki and was approved by the Medical Institutional Review Board of Baoding 
No.1 Central Hospital (Approval Number: [2022]068). Each participant signed an informed consent form before participat
ing in this study. The participants met the following inclusion criteria: 1) a definite diagnosis of osteoarthritis by an 
orthopedic physician; 2) underwent primary total knee arthroplasty; 3) age ≥ 18 years. Participants were excluded if they 
had 1) cancer or other severe diseases, and 2) a mental disorder that prevented them from understanding the questionnaires.

Patients in the hospital followed the traditional (non-enhanced recovery after surgery, NRAS) pathway. Prior to the 
surgery, patients received ankle pump training as well as deep breathing and effective cough exercises. Upon returning to 
the ward, patients were provided in-person guidance (about 15–20 minutes) on knee joint exercises and encouraged 
patients to get out of bed the next day. Furthermore, they also were provided a paper-based functional exercise guidance 
program. Patients were encouraged to gradually perform exercises such as straight leg raises, knee joint bends, and 
walking with the assistance of auxiliary tools in the following days. Finally, nurses provided health education to patients 
who would be discharged from the hospital about how to continue joint exercises after discharge.

Following study enrollment, each patient completed questionnaires under the guidance of trained research assistants 
before they discharge. Research assistants received uniform training sessions to ensure consistency in data collection. 
The survey and the brief interview took about 20 minutes to complete.

The required sample size was calculated using G*Power version 3.1 based on a Priori Power Analyses.40 It is based 
on a medium effect size of 0.02, α of 0.05, and a power of 0.95. Considering a dropout rate of 10%, the required 
minimum sample size was 202 participants. Two hundred and eleven participants met the sample size requirement for the 
study.

Figure 1 The hypothesized mediation models. (A) The mediation model for the effect of exercise self-efficacy on the relationships between pain catastrophizing and 
exercise adherence; (B) The mediation model for the effect of exercise self-efficacy on the relationships between kinesiophobia and exercise adherence.
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Measures
Sample Characteristic
The socio-demographic and clinical data include age, gender, marital status, education attainment, monthly income per 
person, living condition, insurance type, joint pain duration (years), replacement site, length of stay and post-TKA 
complications. Data were reviewed from hospital medical records by research assistants.

Pain Catastrophizing
Pain catastrophizing was measured using the Chinese Version of the Pain Catastrophizing Scale (PCS-CV).41 This scale 
includes 13 items that assess negative perceptions related to pain. The scale has three dimensions: rumination (4 items), 
magnification (3 items), and helplessness (6 items). Each item is rated from “not at all” (score = 0) to “all the time” (score 
= 4). The total score is the sum of the items, ranging from 0 (no catastrophizing) to 52 (severe catastrophizing), and a higher 
score indicates higher levels of pain catastrophizing. In the current study, the Cronbach’s α for the PCS-CV was 0.90.

Kinesiophobia
The Chinese Version of the Tampa Scale for Kinesiophobia (TSK-CV) was used to measure kinesiophobia.42 It has 
shown good reliability and validity in the Chinese population with orthopedics diseases.43,44 The TSK-CV contains 17 
items that assess the subjective rating of kinesiophobia, answered by a 4 - point Likert scale ranging from “strongly 
disagree” (score = 1) to “strongly agree” (score = 4). A total sum is calculated after the reversion of items 4, 8, 12, and 
16. The total score varies between 17 and 68, with a higher score indicating a stronger perceived level of kinesiophobia. 
The Cronbach’s α for the TSK-CV was 0.84 in this study.

Exercise Self-Efficacy
The Self-efficacy for rehabilitation outcome scale (SER) was developed by Waldrop,35 followings Bandura’s guidelines to 
assess participants’ beliefs about their ability to perform behaviors typical in physical rehabilitation for hip and knee 
surgery. Items are rated on an 11-point Likert scale ranging from 0 (I cannot do it) to 10 (certain I can do it). The original 
English language scale can be considered reliable with a Cronbach’s α of 0.94. The Chinese Version of SER was translated 
by Wang,45 and has good reliability and validity.46 It contains two dimensions (twelve items): self-efficacy for rehabilitation 
therapy exercises (six items) and self-efficacy in overcoming barriers (six items). Higher total scores indicate better self- 
efficacy for physical rehabilitation for knee and hip surgery. In the present study, Cronbach’s α for SER was 0.88.

Exercise Adherence
Exercise adherence was measured by the functional exercise adherence scale for orthopedics patients, developed by Tan 
based on the World Health Organization (WHO) adherence concept framework, literature review, interview, and expert 
consultation.47 This scale consists of three dimensions (psychological, active learning, and physical) and fifteen items. 
Each item is rated from 1 to 5 points (“I cannot do it at all” = 1, “I can do it” = 5). The total scores range from 15 to 75, 
with higher scores indicating better adherence to function exercise. Adherence rate = (actual adherence score/ theoretical 
maximum adherence score) × 100%. It was categorized as high (> 75.0%), medium (50.0–75.0%), and low (< 50.0%). 
The scale has good validity and reliability (with Cronbach’s α of 0.930),48 which can be used as a valid tool to assess 
adherence to functional exercise for orthopedics patients. In the current study, the Cronbach’s α was 0.92.

Statistical Analyses
Data analyses for this study were performed using SPSS 22.0 (SPSS; IBM, Armonk, NY, USA) and Mplus 8.3. First, 
a descriptive analysis was conducted to report the sample characteristics (continuous variables: means and standard 
deviations (SD); categorical variables: frequencies and percentages). Second, a Pearson correlation coefficient was 
computed to examine the relationship between the four variables (pain catastrophizing, kinesiophobia, exercise self- 
efficacy, and exercise adherence). Next, mediation analysis was conducted using Mplus 8.3. All the demographic and 
clinical variables (such as age, gender, marital status, education, income, and insurance) were controlled as covariates in 
this mediation analysis. The goodness-of-fit indices, including the Comparative Fit Index (CFI > 0.90), Tucker Lewis 
index (TLI > 0.90) and Root Mean Square Error of Approximation (RMSEA < 0.05), were used to evaluate the model 

https://doi.org/10.2147/JPR.S432106                                                                                                                                                                                                                                   

DovePress                                                                                                                                                               

Journal of Pain Research 2023:16 3996

Zhou et al                                                                                                                                                            Dovepress

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

https://www.dovepress.com
https://www.dovepress.com


goodness of fit. 5000 bootstraps were used and a 95% Confidence Interval (CI) was estimated for the mediation effects, 
with CI not containing 0, indicating the mediation effects being significant. Harman’s single-factor test was used to 
examine the common method bias (CMB).49 The variance explained by the first factor was lower than 40%, indicating 
that no CMB exists in the research data.

Results
Demographic and Clinical Characteristics of the Samples
The sample consisted of 211 patients after TKA, 44 males and 167 females, aged between 51 and 81 years old (mean = 
66.75, SD = 6.15). Most patients were married (n = 176, 83.4%), and lived with family members (n = 195, 92.4%). The 
average length of hospital stay was 12.56 days (SD = 3.42), ranging from 7 to 29 days. Socio-demographic and clinical 
characteristics are shown in Table 1.

Descriptive Statistics and Correlation Among Pain Catastrophizing, Kinesiophobia, 
Exercise Self-Efficacy and Exercise Adherence
The mean score for exercise adherence 56.10 ± 11.32, and the adherence rate were high (n = 121, 57.4%), medium (n = 
72, 34.1%), and low (n = 18, 8.5%). The high adherence rate of psychological dimension was highest (n = 154, 73.0%) 

Table 1 Socio-Demographic and Clinical Characteristics (N = 211)

n %

Age

<65 76 36.0

≥65 135 64.0

Gender

Male 44 20.9

Female 167 79.1

Marital status

Married or with life partner 176 83.4

Single (includes divorced, widowed, separated) 35 16.6

Education attainment

Primary school or lower 137 64.9

Junior high school or higher 74 35.1

Income monthly per person RMB

<3000 146 69.2

≥3000 65 30.8

Living condition

Alone 16 7.6

Not alone 195 92.4

Insurance type

(Continued)
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and the active learning dimension was lowest (n = 29, 13.7%). Descriptive characteristics of the four variables are 
presented in Table 2.

Pain catastrophizing and kinesiophobia were negatively associated with exercise self-efficacy (r = −0.580, r = −0.619, 
all P < 0.001) and exercise adherence (r = −0.509, r = −0.605, all P < 0.001) and exercise self-efficacy was positively 
related to exercise adherence (r = 0.799, P < 0.001) (Table 2).

Common Method Bias
The Herman single-factor analysis was carried out to examine Common Method Bias,49 and items of the four variables, 
ie, pain catastrophizing, kinesiophobia, exercise self-efficacy, and exercise adherence were examined by non-rotation 
principal component factor analysis. The first factor resulted in 33.59% of variance lower than 40%, indicating that there 
was no CMB in this study.

Pain Catastrophizing, Exercise Self-Efficacy and Exercise Adherence
The mediation model has a good overall fit (CFI = 1.000, TLI = 1.000 and RMSEA = 0.000). Figure 2A displays that the 
standardize coefficient of pain catastrophizing on exercise adherence decreased from −0.466 (95% CI (−0.557, −0.359)) 
to −0.054 (95% CI (−0.154, 0.047)), which was not statistically significant, after introducing the mediator of exercise 

Table 2 Descriptive Statistics and Correlations Among Pain Catastrophizing, Kinesiophobia, 
Exercise Self-Efficacy and Exercise Adherence (N = 211)

Mean±SD 1 2 3 4

1. Pain catastrophizing 15.47±12.31 1

2. Kinesiophobia 36.53±7.90 0.680*** 1

3. Exercise self-efficacy 103.29±17.53 −0.580*** −0.619*** 1

4. Exercise adherence 56.10±11.32 −0.509*** −0.605*** 0.799*** 1

Note: ***p < 0.001. 
Abbreviation: SD, Standard Deviation.

Table 1 (Continued). 

n %

Urban and rural residents’ basic medical insurance 168 79.6

Employee basic medical insurance 43 20.4

Joint pain duration

<5 years 56 26.5

≥5 years 155 73.5

Replacement site

Left joint 106 50.2

Right joint 105 49.8

Post-TKA complication

Yes 37 17.5

No 174 82.5

Abbreviation: TKA, Total Knee Arthroplasty.
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self-efficacy into the model with controlling covariates. This result suggested a full mediation, and the relationship 
between pain catastrophizing and exercise adherence was totally mediated by exercise self-efficacy. Pain catastrophizing 
could indirectly influence TKA patients’ exercise adherence via exercise self-efficacy. The mediation effect was −0.412 
(95% CI (−0.513, −0.314)), with an effect size of 88.4%. The more detailed information is shown in Table 3.

Kinesiophobia, Exercise Self-Efficacy and Exercise Adherence
The data has met a good of fit of model (CFI = 1.000, TLI = 1.000 and RMSEA = 0.000) (Figure 2B). The direct effect 
from kinesiophobia to exercise adherence was significant (β = −0.184; 95% CI (−0.280, −0.094)), after controlling 
covariates and introducing the mediator of exercise self-efficacy. This result indicated a partial mediation, and the 
relationship between kinesiophobia and exercise adherence was partially mediated by exercise self-efficacy. 
Kinesiophobia could directly influence exercise adherence and also indirectly via exercise self-efficacy. The mediation 
effect was −0.415 (95% CI (−0.494, −0.340)), with an effect size of 69.3%. More details are presented in Table 4.

Figure 2 Standardized path coefficients for the mediation models. (A) The mediation model linking pain catastrophizing and exercise adherence; (B) The mediation model 
linking kinesiophobia and exercise adherence. The lower coefficient in parentheses represents the path before exercise self-efficacy was introduced into the model, and the 
upper coefficient represents the path after exercise self-efficacy was introduced into the model. All models were adjusted for following covariates: age, gender, marital status, 
education, income, living condition, insurance, joint pain duration, replacement site, length of stay, post-TKA complications. ***p < 0.001.

Table 3 Mediation Analysis of Pain Catastrophizing and Exercise Adherence (N = 211)

Effect Boot SE 95% CI Proportion

Lower Upper

Direct effect: Pain catastrophizing → Exercise adherence −0.054 0.048 −0.154 0.047 11.6%

Indirect effect

Pain catastrophizing → Exercise self-efficacy → Exercise adherence −0.412 0.051 −0.513 −0.314 88.4%

Total effect −0.466 0.050 −0.557 −0.359 100%

Abbreviations: CI, Confidence Interval; SE, Standard Error.

Journal of Pain Research 2023:16                                                                                                     https://doi.org/10.2147/JPR.S432106                                                                                                                                                                                                                       

DovePress                                                                                                                       
3999

Dovepress                                                                                                                                                            Zhou et al

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

https://www.dovepress.com
https://www.dovepress.com


Discussion
To our best knowledge, this is the first study to consider the correlation among pain catastrophizing, kinesiophobia, 
exercise self-efficacy, and exercise adherence in patients after TKA. It is also the first study to explore whether exercise 
self-efficacy mediates the relationship between pain catastrophizing, kinesiophobia, and exercise adherence. This study 
provides a new insight towards understanding how pain catastrophizing and kinesiophobia affect exercise adherence in 
patients after TKA.

In the current study, exercise adherence among post-TKA patients was 56.10, which was similar to the previous 
study.15 Our results showed the medium- and low-adherence rate was 42.6%, and the rate of adherence in the active 
learning dimension was the lowest, which is in line with the results in the early study.50 This result may be explained by 
the fact that 64% of the patients were old and generally obtained a low level of education in this study, and they had 
limited ability to actively learn and accept new things.15 Accordingly, HCPs should provide more detailed functional 
exercise protocols for old patients with low education levels, and increase patients’ awareness of actively seeking help 
from multiple sources, such as HCPs, the Internet, or other patients.

The present study found a significant negative correlation between pain catastrophizing and exercise adherence, 
which is consistent with the previous study.26 This suggests that post-TKA patients who have a higher level of pain 
catastrophizing are more likely to be nonadherent with rehabilitation exercise. A possible explanation for this might be 
that pain catastrophizing probably contributes to escape and avoidance behaviors.29 Growing evidence indicated that pre- 
and post-operative pain catastrophizing has a negative effect on patients undergoing TKA, often leading to persistent pain 
and poor function.51,52 Post-TKA patients who catastrophize pain may perceive more persistent pain during rehabilitation 
exercise and concern that worsen their keen condition. Thus, patients are more likely to avoid or reduce their 
participation in post-TKA exercise, resulting in decreased exercise adherence.53 In addition, our results also showed 
exercise self-efficacy as a mediator of correlation between pain catastrophizing and exercise adherence, indicating 
patients with high pain catastrophizing would have a lower confidence to attend and insist on post-TKA exercise, further 
leading to poor exercise adherence. Early mobilization and exercise may cause pain and discomfort in patients due to 
knee joint swelling following TKA. It may boost catastrophizing thoughts and avoid pain-induced activities and 
behaviors in pain-catastrophizing patients, which reduce their confidence to engage in exercise and ultimately lead to 
poor exercise adherence.

Our finding that kinesiophobia was associated with exercise adherence conforms to previous studies in post-TKA 
patients.30,31 Kinesiophobia patients are less to adhere to exercise after TKA. One qualitative study conducted in China to 
explore the real experience of post-TKA patients with kinesiophobia in early rehabilitation exercise,54 found that fear of 
pain, uncertainty about the effects of early rehabilitation exercise, high economic and psychological pressure, and lack of 
families, professionals, and social support might be the explanations for low enthusiasm for early exercise. Our study 
further demonstrated that kinesiophobia not only directly and negatively affected exercise adherence in post-TKA 
patients, but also indirectly influenced the level of exercise adherence through diminishing exercise self-efficacy. This 
result is similar to earlier studies55,56 on the relationship among kinesiophobia, physical self-efficacy, and physical 
activity in kidney transplant recipients. Liu et al55 and Zelle et al56 study reported self-efficacy mediated the relationship 

Table 4 Mediation Analysis of Kinesiophobia and Exercise Adherence (N = 211)

Effect Boot SE 95% CI Proportion

Lower Upper

Direct effect: Kinesiophobia → Exercise adherence −0.184 0.048 −0.280 −0.094 30.7%

Indirect effect

Kinesiophobia → Exercise self-efficacy → Exercise adherence −0.415 0. 040 −0.494 −0.340 69.3%

Total effect −0.599 0.043 −0.676 −0.504 100%

Abbreviations: CI, Confidence Interval; SE, Standard Error.
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between kinesiophobia and physical activity. Based on Bandura’s self-efficacy theory, physical and emotional states as 
major contributors to the promotion of self-efficacy.34 Positive emotion may enhance self-efficacy, while negative 
emotion diminishes them. Kinesiophobia as an emotional response to perceived health threats associated with physical 
movement and activity, is likely to reduce individuals’ self-efficacy and thereby decrease exercise adherence.56

These findings suggest that exercise self-efficacy is a crucial cognitive mechanism by which pain catastrophizing and 
kinesiophobia may affect exercise adherence behaviors in patients after TKA. Self-efficacy, a modifiable psychological 
factor, could be enhanced and increased through four major approaches proposed by Bandura, including performance 
accomplishments, verbal persuasion, vicarious learning and physiological, and emotional states or physiological 
feedback.34 For example, HCPs help patients to develop more detailed planning of early exercise, which contributes 
to attaining exercise goals, thereby increasing mastery experience. And focusing on small successes that have been 
achieved enhances self-efficacy.57,58 Patients with good self-efficacy and exercise adherence behaviors are encouraged 
and invited to share the successful experience of persistently participating in early exercise. And to improve verbal 
persuasion about the capacity, HCPs could provide more encouragement and persuasion to patients to perform early 
mobilization and exercise task, so that patients feel more confident to perform these tasks.58

This study adds to existing knowledge by showing that pain catastrophizing and kinesiophobia have strong 
contributions to exercise adherence in post-TKA patients and that exercise self-efficacy may serve as a key 
mechanism for these correlations. The evidence from this study provides a direction for healthcare professionals to 
tailor targeted and effective interventions and measures to improve exercise adherence in post-TKA patients. Our 
findings suggest that exercise adherence in post-TKA patients with pain catastrophizing or kinesiophobia could be 
promoted by enhancing their exercise self-efficacy. HCPs are expected to pay closer attention to post-TKA patients 
who experience pain catastrophizing and kinesiophobia and to apply effective measures and interventions strate
gies aimed at improving exercise self-efficacy. In this study, we focused on pain-related catastrophizing and 
kinesiophobia among post-TKA patients, while previous evidence also indicated that pre-TKA pain-related fear 
and anxiety were common, which are harmful for patients’ recovery.59 Therefore, pre-TKA pain-related catastro
phizing and kinesiophobia should be paid more attention in future studies. Furthermore, post-TAK patients need to 
continue functional exercise. However, the adherence to exercise was poor. Earlier evidence revealed that frequent 
physiotherapist’s instruction helps the patients improve knee exercises and recovery outcomes.60 Thus, HCPs 
should explore establishing a post-discharge joint exercise guidance program based on physiotherapist.

Limitation
This study has two limitations. First, this study used a convenience sampling method to recruit post-TKA patients from one 
hospital, which limited the representativeness of the results to some extent. Second, the cross-sectional study design limits 
the ability to infer causal relationships between variables. In the future, longitudinal research design and experimental design 
could be used to verify the findings of our study and further examine the causality between these variables.

Conclusion
This study examines the connections among pain catastrophizing, kinesiophobia, exercise self-efficacy, and exercise 
adherence in post-TKA patients using mediation models. The findings of this study demonstrated that pain catastrophizing 
and kinesiophobia were significantly correlated with exercise adherence. Moreover, pain catastrophizing and kinesiophobia 
could indirectly influence exercise adherence through exercise self-efficacy. Therefore, it seems necessary to reduce pain 
catastrophizing and kinesiophobia in post-TKA patients at an early stage through targeted and effective measures to enhance 
exercise self-efficacy in order to promote exercise adherence and obtain better rehabilitation outcomes.
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