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youngest female patients were affected even by moderate 
kinesiophobia levels.
Conclusions  Fear of pain and even more avoidance of 
movement are strongly correlated both with the acute post-
operative pain perception and recovery after surgery up to 
1  year, thus presenting a relevant clinical impact on the 
outcome after TKA. Moreover, this study showed that even 
though at longer follow-up its impact decreases, patients 
with higher levels of kinesiophobia may present a poorer 
final outcome, especially women.
Level of evidence  IV.

Keywords  Kinesiophobia · Catastrophizing · Total knee 
arthroplasty · TKA · Total knee replacement · TKR

Introduction

Total knee arthroplasty (TKA) is an effective surgical tech-
nique which generally improves quality of life [8]. How-
ever, although studies focusing on survivorship or surgeon-
based measures have generally reported high success rates, 
problems often persist [24]. In fact, these measures fail to 
take into consideration post-surgical chronic pain, which 
may be a heavy burden for up to 30  % of patients after 
TKA [21]. Since pain reduction is one of the primary rea-
sons for undergoing surgery [8], and considering the expo-
nential increase in TKA and potential revision procedures, 
this outcome is becoming a major concern not only for 
patients, but also for researchers and health care providers 
[14].

A number of studies have focused on the evaluation of 
factors associated with the persistency of pain after TKA, 
aimed at recognizing patients at risk and potentially target 
risk factors [14]. Besides demographic factors such as age, 

Abstract 
Purpose  To evaluate the effects of kinesiophobia on both 
phases immediately after surgery and the final results after 
total knee arthroplasty (TKA).
Methods  This study evaluated prospectively 101 patients 
(mean age 66 ± 8.0 years, 70 women and 31 men), 5 days 
after surgery, at 1, 6, 12 months, and at a mean final follow-
up of 3.2 ± 0.7 years (2.0–4.2 years). Kinesiophobia was 
assessed with the Tampa Scale for Kinesiophobia (TSK: 
Activity Avoidance—TSK1 and Harm—TSK2 subscales), 
and results were evaluated with range of motion, pain and 
function on 0–10 numeric rating scales, WOMAC and 
SF-12 (Physical and Mental subscales) scores.
Results  TSK1 was correlated with the acute postop-
erative pain measured at 5  days (p =  0.031), pain meas-
ured at 12  months (p  =  0.018), patient perceived func-
tion at 12  months (p  =  0.025), SF-12P at 6  months 
(p < 0.001), SF-12P and SF-12M at 12 months (p = 0.001 
and p = 0.005, respectively), and WOMAC at both 6 and 
12  months of follow-up (p =  0.005 and p =  0.001). The 
effect of TSK 1 on the final WOMAC score was significant 
when corrected by age and sex (p = 0.049, η2 = 0.041): the 
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sex, and body weight, psychological factors are increas-
ingly being recognized as a determinant for the final out-
come [10, 11], with converging evidence of pain disability 
resulting not only from pain severity, but rather patients’ 
interpretation and adjustment to their pain [2]. Accord-
ing to the fear-avoidance model, which explains the role 
of emotional, cognitive, and behavioural factors in terms 
of chronic pain and disability, pain can induce a negative 
appraisal with fear of pain and fear of movement beliefs 
such as kinesiophobia [13]. Kinesiophobia is a maladap-
tive strategy that leads to the avoidance of physical activity 
because of pain-related fear [4], which may lead to illness 
behaviour and subsequent disability characterized by poor 
cognitive and physical performance, such as disuse syn-
drome, thus creating a vicious circle of pain and disability 
[15]. Although the influence of kinesiophobia on disability 
in patients affected by knee OA has been already studied, 
and recent evidence also suggests a correlation with the 
post-surgery recovery time [4], less explored is its impact 
on the final outcome after TKA.

Our hypothesis was that both recovery and final results 
after TKA may be affected by kinesiophobia. Thus, the aim 
of this study is to prospectively evaluate a large cohort of 
patients up to a midterm follow-up to document the kine-
siophobia effects on patient improvement after TKA.

Materials and methods

All patients who underwent primary TKA at the Rizzoli 
Orthopaedic Institute (Bologna, Italy) between January 2011 
and June 2013 and who were willing to participate were 

included in this study. Patients who were unable to complete 
the questionnaires independently because of emotional, cogni-
tive, or language barriers were also excluded from this study.

In total, 148 patients were enrolled for the study (232 
were screened and asked to participate, and 84 did not 
accept to fill the requested questionnaires). During the study 
period, 19 patients were excluded because they underwent: 
TKA on the opposite knee (n = 13), total hip arthroplasty 
(n = 2), or because of medical reasons not related to their 
knee (n =  4). One patient refused to answer to follow-up 
questionnaires, 24 were not found at follow-up, and 3 died. 
Consequently, 101 patients were included in the study 
analysis (Fig. 1). The mean age of this patient cohort was 
65.6 ±  8.0  years (median and range 65.0 and 45.0–83.0, 
respectively). Of these 101 patients, 70 were women and 
31 men, BMI 28.5  ±  4.3 (median and range 28.0 and 
18.5–39.5, respectively). Patient educational level ranges 
from elementary school (36 patients), middle school (27), 
high school (32), and university level (6). The same opera-
tion technique with a medial parapatellar approach was used 
in all the examined patients, who then underwent the same 
rehabilitation programme during their hospital stay.

Patients were evaluated preoperatively, 5 days after sur-
gery, at 1, 6, 12 months, and at a mean final follow-up of 
3.2 ± 0.7 years (median and range 3.3 and 2.0–4.2 years, 
respectively).

The basal evaluation included the assessment of pain 
and function on 0–10 numeric rating scales. Moreover, 
patients completed the following scores: Western Ontario 
and McMaster Universities Osteoarthritis index (WOMAC) 
[1], SF-12 [22], and Tampa Scale for Kinesiophobia (TSK) 
[16].

Fig. 1   Flow chart
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TSK [20] is one of the most widely used question-
naires for assessing pain beliefs and pain-related fear of 
movement/reinjury of subjects with musculoskeletal com-
plaints [16]. A 13-item version of the original 17-item self-
reported questionnaire was used, with higher scores rep-
resenting stronger fear-avoidance beliefs in two subscales 
called Activity Avoidance—TSK1 (a belief that activi-
ties causing pain should be avoided) and Harm—TSK2 (a 
belief that pain is a sign of bodily damage).

Pain was evaluated, together with both active and pas-
sive range of motion (ROM) measurements (measurements 
were taken with a goniometer, with a 2° accuracy), at 
5 days of follow-up. Pain and patient perception of function 
were then evaluated at 1, 6, and 12 months, and at the final 
follow-up. SF-12 was repeated at 1, 6, and 12 months, and 
at the final follow-up, and WOMAC was collected also at 
6, 12 months, and at the final follow-up.

The first phase of the analysis involved the evaluation 
of the improvement over time in terms of pain, function, 
and SF-12. The second phase of the analysis focused on the 
correlation of kinesiophobia with the previously mentioned 
scores, as well with WOMAC score over time. Other fac-
tors that may have influenced the results after TKA were 
then explored. Finally, a multivariate analysis was per-
formed to test whether specific patient subgroups were 
affected differently by kinesiophobia at the final follow-up. 
This study was approved by the Hospital Ethics Commit-
tee and Internal Review Board of the Rizzoli Orthopae-
dic Institute (Prot. 0032215), and informed consent was 
obtained from all patients.

Statistical analysis

All continuous data were expressed in terms of the mean and 
the standard deviation of the mean, and the categorical data 
were expressed as frequency. The Kolmogorov–Smirnov test 
was performed to test normality of continuous variables. The 
repeated-measures general linear model (GLM) with Sidak’s 
test for multiple comparisons was performed to assess the 
differences at different follow-up times. The Pearson cor-
relation was used as a univariate analysis to assess the rela-
tionship between continuous data. The GLM was used as a 
multivariate analysis to assess the influence of TSK on the 
results. For all tests, p < 0.05 was considered significant.

All statistical analysis was performed using SPSS v.19.0 
(IBM Corp., Armonk, NY, USA).

Results

Pain significantly improved after treatment at all follow-
ups (p  <  0.0005), with an increasing improvement for up 
to 12 months (p < 0.0005) and then stable results up to the 

final follow-up (Fig. 2). Function improved after treatment 
at all follow-ups (p < 0.0005), with an increasing improve-
ment up to 6 months (p < 0.0005) and then stable results 
up to the final follow-up (Fig.  3). SF-12 Physical Health 
subscale significantly improved after treatment at all fol-
low-ups (p < 0.0005), with an increasing improvement up 
to 12 months (p < 0.0005) and then stable results up to the 

Fig. 2   Pain significantly improved after treatment at all follow-ups, 
with an increasing improvement for up to 12 months and then stable 
results up to the final follow-up

Fig. 3   Function improved after treatment at all follow-ups, with an 
increasing improvement up to 6 months and then stable results up to 
the final follow-up
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final follow-up (Fig. 4). SF-12 Mental Health subscale sig-
nificantly improved after treatment at 6 and 12 months and 
at the final evaluation with respect to the basal evaluation 
(p < 0.0005, p = 0.002, p = 0.007, respectively) (Fig. 4).

The influence of kinesiophobia on the measured out-
comes was analysed separately for the two TSK subscales. 
TSK1 was correlated with the acute postoperative pain 
measured at 5  days (p  =  0.031, R  =  0.225), with pain 
(p =  0.018, R =  0.234), and patients’ perceived function 
at 12  months (p =  0.025, R = −0.223), with SF-12 at 6 
and 12  months (p  <  0.001, R = −0.320 for the Physical 
Health SF-12 subscale at 6 months, p = 0.001, R = −0.334 
for Physical Health SF-12 subscale at 12  months and 
p = 0.005, R = −0.277 for Mental Health SF-12 subscale 
at 12 months), and with WOMAC at both 6 and 12 months 
of follow-up (p  =  0.005, R  =  0.279 and p  =  0.001, 
R  =  0.317, respectively), although no correlation was 
found at the final mean 3-years follow-up. TSK2 correlated 

with the basal function (p =  0.006, R = −0.270), but no 
statistically significant correlations were reached with the 
post-operative scores. Neither TSK1 nor TSK2 subscales 
showed any correlation with both active and passive ROM.

Further analysis was performed to analyse parameters 
that may have influenced the results after TKA. Gender, 
age, BMI, and educational level did not correlate with the 
clinical outcome.

Finally, a multivariate analysis was performed to test 
whether specific patient subgroups were affected differ-
ently by kinesiophobia at the final follow-up. The analysis 
showed that the effect of TSK1 on the final WOMAC score 
was significant when corrected by age and sex (p = 0.049, 
η2 =  0.041): men with a TSK1 score of higher than 20 
presented a worse WOMAC score at the final evaluation, 
regardless of age, whereas in women TSK1 influenced the 
final results with values higher than 12, with the youngest 
female patients being affected even by moderate kinesio-
phobia levels.

Discussion

The most important finding of the present study was that 
kinesiophobia influences the outcome after TKA, with a 
different impact on patient’s quality of life and functional 
improvement according to the time after surgery.

This is in accordance with the fear-avoidance model: if 
pain is perceived as harmful, pain-related fears (referred to 
as pain catastrophizing) may develop, which may lead to 
hypervigilance towards body sensations, such as touch or 
movement, and to the avoidance of certain behaviours [4].

The amplification of these cognitive and behavioural 
disorders may impede recovery. In fact, these patients 
have difficulties in not focusing on the painful or threat-
ening stimulus, which intensifies fear of pain and further 
increases the attention paid to the stimulus, a vicious circle 
where the excessively emotional evaluation of pain causes 
an overall higher perception of the experience of pain [3]. 
Indeed, in these patients, MRI evaluation showed that 
chronic pain was associated not only with higher degrees of 
activity in brain processing areas, but also in areas related 
to attention, anticipation, and emotional aspects of pain [7]. 
These psychological processes that lead to adverse pain 
outcomes may also influence pain modulation through neu-
rophysiological processes, as suggested by studies show-
ing poorer response to opioids for both clinical and experi-
mental pain [19]. Pain catastrophizing may interfere with 
descending pain-inhibitory systems, facilitate neuroplastic 
changes in the spinal cord during repeated painful stimu-
lation, and in the end promote pain sensitization [6]. This 
further sustains the fear-avoidance model, where pain-
related fears lead to activity avoidance or escape, which in 

Fig. 4   SF-12 Physical Health subscale significantly improved after 
treatment at all follow-ups, with an increasing improvement up to 
12  months and then stable results up to the final follow-up. SF-12 
Mental Health subscale significantly improved after treatment at 6 
and 12  months and at the final evaluation with respect to the basal 
evaluation
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turn contributes to functional disability. This inactivity has 
a major impact not only in terms of TKA success, but also 
on general health, since patients with prolonged periods 
of inactivity compound disability with deconditioning and 
higher risks of developing co-morbidities (i.e. obesity and 
diabetes) [9].

In this light, understanding the influence of psychologi-
cal factors such a kinesiophobia on the outcome of TKA is 
of primary importance to identify patients at risk and sup-
port interventions to overcome dangerous barriers to full 
recovery [4]. Currently, only a few studies have evaluated 
the impact of kinesiophobia on TKA, mainly focusing on 
its influence on the post-operative recovery phase.

Panchout et  al. [4] strictly focused on the hospitaliza-
tion period for postoperative rehabilitation after TKA and 
assessed the outcome of 89 consecutive patients. Although 
no differences were found in terms of duration of hospitali-
zation, maximum passive flexion, or pain intensity, patients 
without kinesiophobia walked significantly farther, regard-
less of the presence of obesity. Unver et al. [20] evaluated a 
small cohort of women undergoing primary bilateral TKA 
for the treatment of knee OA; although having improved 
stair ability at 8 weeks and decreased pain at 4 weeks post-
surgery, patients still presented fear of falling by 26 weeks 
and had a strong relationship between fear of falling and 
stair activities throughout the study time. A more extensive 
evaluation was more recently performed by Kocic et  al. 
[12], who followed 78 patients treated with primary TKA 
for up to 6  months. They documented both the high fre-
quency of fear of movement, with a 21.8 % rate, and the 
impact on the clinical outcome, with poorer results in terms 
of pain, flexion, and function.

Besides these short-term reports on kinesiophobia, other 
studies have evaluated TKA results more generally to show 
a more exaggerated negative orientation towards noxious 
stimuli. Witvrouw et al. [23] focused on the hospitalization 
of 43 patients and found catastrophic thinking as a predic-
tor of hospital stay after TKA, whereas other authors eval-
uated results in the post-acute phase. In particular, a sys-
tematic review [2] recently analysed the available evidence 
of studies focusing on results after at least 3 months after 
surgery, based on the rationale that pain after 3 months of 
duration can be considered as chronic, given that it exceeds 
typical healing time and often constitutes its own disorder 
that can perpetuate functional disability. Burns et al. iden-
tified six prospective longitudinal studies with small-to-
medium-sized cohorts and overall short follow-ups. In five 
out of the six manuscripts, pain catastrophizing was found 
to be a significant predictor of chronic pain persisting more 
than 3 months after TKA.

The literature provides moderate-level evidence on 
the overall influence of pain catastrophizing in the short-
term results after TKA, but there is a lack of reports to 

demonstrate the influence of this psychological component 
on the final outcome, in particular when considering specif-
ically the impact of kinesiophobia, a key aspect especially 
for these orthopaedic patients where post-operative move-
ment is both an outcome measure and a necessary compo-
nent of the rehabilitation process to optimize the overall 
results.

This study showed, in the largest available cohort of 
patients undergoing TKA and prospectively followed at the 
longest final follow-up, that kinesiophobia has a marked 
influence on the overall results, with a different impact 
according to the post-operative phase considered. Kine-
siophobia influenced the acute post-surgical pain percep-
tion and maintained a strong correlation with both pain 
and function for up to 1 year of follow-up. Moreover, with 
respect to the current literature, this study showed that 
afterwards the overall impact of kinesiophobia on the func-
tional result decreased, but the final outcome still remained 
lower in patients where this psychological component 
was higher, especially in women. An interesting finding 
is that the highest correlation between kinesiophobia and 
results over time was found for the subscale of the score 
focused on the avoidance of movement in agreement with 
the findings of Panchout et al. [4]. The activity avoidance 
may jeopardize both rehabilitation and final recovery, but 
may also be the focus for targeted treatments. Monticone 
et al. [15] performed a randomized controlled trial on 110 
patients followed up for 6 months and found that a home-
based programme based on functional exercises for the 
management of kinesiophobia was effective in improving 
disability and quality of life after TKA.

This kind of maladaptive cognition may be effectively 
managed, and the consequent pain perception and activ-
ity avoidance may be positively influenced as well. Wade 
et  al. [21] showed that as pain subsides after surgery for 
knee OA, catastrophizing does as well, thus challenging 
its categorization as a stable trait like a personal compo-
nent. Pain is a multidimensional phenomenon composed of 
sensitive, cognitive-evaluative, and affective-motivational 
domains, with a dynamic bidirectional modulation of cata-
strophizing and perception of pain [16]. Thus, conventional 
biomedical treatments and cognitive-behavioural treatment 
may synergically contribute to improving symptoms, hav-
ing overcome the fear of physical activity, and in the end 
might improve both patient recovery and final outcome 
after TKA.

This study presents some limitations. The same prosthe-
sis model has not been used for all patients, which could 
represent a bias in terms of outcome. However, the high 
number of patients evaluated represents a strength that 
should ensure robust findings to be found in terms of psy-
chological influence on the outcome. Even though patients 
were prospectively enrolled, some patients refused to 
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complete the questionnaires and some were lost to follow-
up, due to other diseases or age-related problems. More-
over, many factors may contribute to persisting pain and 
limited function after TKA [5, 14, 17, 18], and they should 
be considered to assess each specific contribution to the 
final results. However, the large cohort of patient evaluated 
for up to a mean of 3-year follow-up allowed us to observe 
the influence of kinesiophobia over time, with a more 
significant impact in the recovery phase up to 12 months 
and, to a lesser extent, a persisting negative gender-related 
correlation, with the final outcome affected especially 
in women with the highest level of kinesiophobia. Thus, 
these findings are of clinical relevance because they show 
the impact of kinesiophobia and suggest the possibility of 
adopting co-interventions to reduce catastrophizing think-
ing and kinesiophobia and in the end to improve the results 
of TKA.

Conclusions

Kinesiophobia is a risk factor that may affect TKA results. 
Fear of pain and even more avoidance of movement are 
strongly correlated with both the acute postoperative pain 
perception and recovery after surgery up to 1  year. Even 
though at longer follow-up times its impact decreases, 
patients with higher levels of kinesiophobia may present a 
lower final outcome, especially women. Individuals at risk 
of pain-related fear of movements should be identified for 
a proper preoperative assessment of a problematic outcome 
and be targeted with interventions to prevent the develop-
ment of pain and disability after TKA.
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