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Benign bone tumors account for approximately
40% of musculoskeletal system tumors. The
total number is likely significantly higher when
tumor-like lesions are taken into account. Benign
bone tumors can primarily occur in any bone and
at any age, although they are most commonly seen
in young individuals.

The management of benign bone lesions
is controversial. The treatment algorithm varies
depending on factors such as the age of the patient,
the location of the lesion, the pathological diagnosis,
the aggressive nature of the lesion or the risk of
recurrence, the risk of fracture, and the experience of
the surgeon.” The main point in treatment depends
on whether the mass alters the strength of the bone
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ABSTRACT

Objectives: This study aims to evaluate kinesiophobia and
anxiety levels in patients with benign and benign-aggressive bone
tumors located in the lower extremities.

Patients and methods: Between January 2022 and June 2024, a
total of 54 patients (23 males, 31 females; mean age: 35.2+14.5
years; range, 15 to 67 years) who underwent surgery for benign
and benign-aggressive bone tumors in the lower extremities
were retrospectively analyzed. Of the patients, 16 developed
pathological fractures and 38 did not. Kinesiophobia was assessed
using the Tampa Kinesiophobia Scale (TKS), and anxiety
levels were measured using the State-Trait Anxiety Inventory
(STAI-I and STAI-II).

Results: Pathological fractures occurred in 29.6% of cases. The
most common tumor types were enchondroma (44.4%), giant cell
tumor (18.5%), and aneurysmal bone cyst (11.2%). Patients with
pathological fractures had significantly higher TKS, STAI-I, and
STAI-II scores than those without fractures (p<0.001, p=0.034,
and p<0.001, respectively).

Conclusion: In benign and benign-aggressive musculoskeletal
lesions of the lower extremity, implementing prophylactic surgical
intervention by predicting fracture risk reduces patients' levels of
kinesiophobia and anxiety. Preventing pathological fractures
in weight-bearing long bones allows for early mobilization,
prevents fracture-related complications, and helps to preserve
psychological well-being.

Keywords: Anxiety, benign bone tumors, kinesiophobia, pathological
fracture.

and increases the risk of pathological fractures.
Since these tumors predominantly occur in children
and young adults with a normal life expectancy,
preventing complications such as pathological
fractures, growth disturbances, movement
restrictions, and deformities is crucial. Although
various scoring systems have been developed to
predict pathological fractures, there is no consensus
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on the optimal timing of surgical intervention for
specific lesions.”

Kinesiophobia is defined as anxiety related
to activity and physical movement arising from
sensitivity to painful injury and the fear of
reinjury.®® It is particularly common among those
suffering from musculoskeletal discomfort. Due
to heightened pain sensitivity, individuals may
avoid certain activities, which can lead to negative
physical and psychological outcomes. Therefore,
it is essential to include kinesiophobia in clinical
assessments, considering its psychological and
physical consequences.”! Anxiety, defined as the
concern, fear, and restlessness felt by an individual,
is a common psychological condition which can
negatively affect individuals' daily lives and has
been frequently associated with musculoskeletal
pain. A review study indicates that musculoskeletal
pain is linked to anxiety in various ways. Anxiety is
reported to heighten pain perception, contribute to
chronic pain, and is closely linked to fear, avoidance
behaviors, and musculoskeletal discomfort.”
Kinesiophobia, a feature of anxiety, depicts fear of
movement with pain sensitivity. There are studies
evaluating kinesiophobia following lower extremity
ligament injuries and fractures.®1% Kinesiophobia is
a significant factor affecting the return to previous
activity levels in patients who undergo surgical
treatment for anterior cruciate ligament injuries.”!!
While kinesiophobia has been widely researched in
orthopedic trauma patients, its occurrence in bone
tumor patients is not well known. Bone tumors
already have a negative psychological impact on
patients.™ Pathological fractures caused by these
tumors can potentially compromise the efficacy and
success of treatment. Additionally, the development
of a pathological fracture can lead to fear of re-injury
and anxiety, which may not only worsen the physical
recovery process but also further deteriorate the
patients' psychological condition.

In the present study, we hypothesized that
pathological fractures would be associated with
significantly higher kinesiophobia and anxiety
scores. We, therefore, aimed to evaluate the levels of
kinesiophobia and anxiety in patients with benign
and benign-aggressive bone tumors of the lower
extremities.

PATIENTS AND METHODS

This two-center, retrospective study was
conducted at Dr. Abdurrahman Yurtaslan Ankara
Oncology Training and Research Hospital and Gazi
University Faculty of Medicine, Department of

597

Orthopaedics and Traumatology between January
2022 and June 2024. Adolescent and adult patients
(aged >15 years) who underwent surgery for benign
(e.g., enchondroma, unicameral bone cyst) and
benign-aggressive (e.g., giant cell tumor, aneurysmal
bone cyst) bone tumors located in the long bones of
the lower extremities were included in the study.
The hospital database and patient follow-up files
were used. Patients were excluded from the study,
if they had incomplete medical records, a follow-up
period of less than six months, tumor recurrence,
concomitant musculoskeletal injuries, a history of
previous lower extremity surgery, or benign lesions
without the risk of pathological fracture (e.g., osteoid
osteoma, bone island) (Figure 1).14 Finally, a total of
54 patients (23 males, 31 females; mean age: 35.2+14.5
years; range, 15 to 67 years) were included in the
study, comprising those who underwent surgery
after developing a pathological fracture (n=16) and
those who underwent surgery without developing
a pathological fracture (n=38) (Figure 2). Written
informed consent was obtained from the patients
or parents and/or legal guardians of the patients.
The study protocol was approved by the Gazi
University Faculty of Medicine Ethics Committee
(Date: 28.01.2025, No: 2025-188). The study was
conducted in accordance with the principles of the
Declaration of Helsinki.

Demographic data such as age, sex, and
histopathological diagnosis were evaluated. All
patients were evaluated for kinesiophobia via the
TAMPA Kinesiophobia Scale (TKS) and for anxiety
via the State-Trait and Trait Anxiety Inventory
(STAI-I and STAI-II). The results of the questionnaire
measurements administered at routine outpatient
clinic visits at six months postoperatively were
noted. The TKS consists of 17 questions, and the
participants receive a total score between 17 and 68.
A high score on the scale indicates a high level of
kinesiophobia. A total score above 37 is associated
with kinesiophobia. The test-retest reliability of
this scoring system is high with an intraclass
correlation coefficient of 0.806 (95% confidence
interval [CI]: 0.720-0.867).1 The STAI-I and STAI-II
inventories were used to assess anxiety levels. This
questionnaire consists of two separate scales, each
comprising 20 items. The scores obtained from
both scales theoretically range from 20 to 80, with
higher scores indicating higher levels of anxiety.
The STAI-I and STAI-II inventories were adapted
into Turkish by Oner and Le Compte,™ and
their validity and reliability were studied. The
Kuder-Richardson (Alpha) reliability of the scale
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Patients with benign or benign-aggressive
lower extremity tumors
January 2022 - June 2024
(n=97)

Inclusion criteria

» Adolescent and adult patients (aged >15 years)
» Tumor localization in long bones (femur, tibia)

4

Exclusion criteria (n=43)

» Age <15 years old

* Incomplete medical records

» Follow-up <6 months

» Tumor recurrence

» Concomitant musculoskeletal injuries

+ History of previous lower extremity surgery

» Benign lesions without the risk of pathological
fracture (e.g., osteoid osteoma, bone island)

Patients included in final analysis (n=54)

>« Patients without pathological fractures (n=38)
» Patients with pathological fractures (n=16)

A

FIGURE 1. Study flowchart.

ranges between 0.83 and 0.87, while the test-retest
reliability ranges between 0.71 and 0.86.

Statistical analysis

The sample size was calculated using G*Power
version 3.1 software (Heinrich-Heine-Universitit
Diisseldorf, Diisseldorf, Germany) based
on an effect size reported in the literature
(Cohen’s d=0.86). The analysis indicated that a
total of 48 participants would be sufficient to
detect a significant difference with an alpha level
of 0.05 and a statistical power of 80%.!""!

Statistical analysis was performed using the
SPSS version 25.0 software (IBM Corp. Armonk,
NY, USA). The demographic data were analyzed
using the Kolmogorov-Smirnov test. While age and
the STAI-II score followed a parametric distribution,
the TKS score and the STAI-I score exhibited a
non-parametric distribution. Continuous data were
expressed in mean + standard deviation (SD) or
median (min-max), while categorical data were
expressed in number and frequency. Statistical
differences between the groups were analyzed
using the independent t-test for parametric data
and the Mann-Whitney U test for non-parametric
data. The Kendall tau test was used to assess
the relationship between the survey results and
related measurements. The correlation values (r)
were interpreted as described in the literature.l

The effect size for the t-test in independent groups
was measured with the Cohen’s d test.'” A p value of
<0.05 was considered statistically significant.

RESULTS

Of all lesions, 63% were located in the right lower
extremity. A total of 29.6% of the 54 patients had
pathological fractures (Table I). The three most
common pathological diagnoses were 44.4%
enchondroma, 18.5% giant cell tumor, and 11.2%
aneurysmal bone cyst.

There was a statistically significant difference
between the group (n=16) who underwent surgery
after a pathological fracture and the group who
underwent surgery without a pathological fracture
in terms of the TKS STAI-I and STAI-II scores
(p<0.001, 0.034, <0.001, respectively). The TKS,
STAI-I, and STAI-II scores were higher in patients
who underwent surgery after a pathological fracture
(Table II, Figure 3).

There was a large difference in TAMPA scores
between those with and without pathological
fractures (0.484). There was a moderate difference in
STAI-I scores between the groups (0.248). There was
a small difference in STAI-II scores between the two
groups (0.07) (Table II).

The relationships between TKS, STAI-I, and
STAI-Il scores were evaluated. A weak positive



Kinesiophobia and anxiety in bone fumors

599

FIGURE 2. lllustrative radiological images of patients who underwent prophylactic treatment (a-e) and treatment after pathological
fracture (f-h). Early postoperative radiographs of the patient who underwent prophylactic fixation (d, e). Early postoperative
radiograph (g) and 6-month follow-up radiograph (h) of the patient operated after pathological fracture.

TABLE |
Demographic and clinical characteristics of patients

n %

Sex

Female 31 574

Male 23 42.6
Tumor type

Benign 35 64.8

Benign-agressive 19 35.2
Side

Right 34 63

Left 20 37
Localization

Femur proximal 14 25.9

Femur diaphysis 6 111

Femur distal 11 20.4

Tibia proximal 11 20.4

Tibia diaphysis 4 7.4

Tibia distal 8 14.8
Pathological fracture

Yes 16 29.6

No 38 70.4

correlation was found between TKS and STAI-I
(r=0.295, p=0.002). Similarly, a weak positive
correlation was observed between TKS and STAI-II
(r=0.238, p=0.015). Additionally, a weak positive
correlation was detected between STAI-I and STAI-II
(r=0.308, p=0.002).

The relationships between TKS, STAI-I, and
STAI-II scores in patients who underwent surgery
after a pathological fracture were evaluated. A
weak positive correlation was found between TKS
and STAI-I (r=0.330, p=0.089). A moderate positive
correlation was observed between TKS and STAI-II
(r=0.400, p=0.039). Additionally, a strong positive
correlation was detected between STAI-I and STAI-II
(r=0.688, p<0.001).

The relationships between TKS, STAI-I, and
STAI-II scores were evaluated in patients without
pathological fractures. A weak positive correlation
was found between TKS and STAI-I (r=0.268, p=0.023).
A moderate negative correlation was observed
between TKS and STAI-II (r=-0.052, p=0.664).



600 Jt Dis Relat Surg

TABLE Il
Comparison of TKS, STAI-I and STAI-Il scores between groups with and without pathological fractures (n=54)
Mean+SD Median Min-Max p Effect size
Age (year) 35.17+14.54 33.5 15-67
No pathological fracture (n=38) 37.42+15.33 35.5 16-67 0.079*
Pathological fracture (n=16) 29.81+11.11 33 15-49
TKS 40+7.21 40 23-61
No pathological fracture 37.68+5.65 38 23-55 <0.0011 0.484
Pathological fracture 45.50+7.69 46 28-61
STAI-I 37.65+10.55 36 21-66
No pathological fracture 38.87+12.05 34.5 21-66 0.034¢t 0.248
Pathological fracture 39.50+5.47 38 32-56
STAI-II 37.96+5.73 37 29-60
No pathological fracture 35.39+3.20 35 29-42 <0.001* 0.07
Pathological fracture 44.06+5.85 43 34-60
SD: Standard deviation; TKS: Tampa scale of kinesiophobia; STAI-I: State anxiety inventory-I; STAI-II: Trait anxiety inventory-Il; * Independent samples t-test;
1 Mann-Whitney U test.

Additionally, a very weak positive correlation was
detected between the STAI-I score and the STAI-II
score (r=0.169, p=0.155). Weak correlations indicate
different psychological constructs.

DISCUSSION

In the current study, we evaluated the levels of
kinesiophobia and anxiety in patients with benign
and benign-aggressive bone tumors of the lower
extremities. The main finding of this study was that
all patients with symptomatic benign and benign-
aggressive bone lesions of the long bones in the
lower extremity who underwent surgical treatment
had high average kinesiophobia and anxiety scores.
The fact that patients with pathological fractures

M Yes HNo

Total score
nN
(6]

TKS STAI-I STAI-II
Pathological fractures

FIGURE 3. Bar chart comparing kinesiophobia (TKS) and
anxiety scores (STAI-I and STAI-Il) between patients with and

without pathological fractures.

TKS: Tampa kinesiophobia scale; STAI-l: State anxiety inventory-I;
STAI-II: Trait anxiety inventory-Il;

had higher kinesiophobia and anxiety scores than
patients who underwent prophylactic surgical
treatment suggests that unfavorable experiences
of traumatized individuals may lead to fear of
movement and anxiety. More importantly, these
results imply that prophylactic fixation may help
counteract trauma-induced kinesiophobia.

Pathological fractures associated with benign
bone tumors are significant and relatively common
complications that further complicate their
management. A study conducted on pediatric
patients analyzed 233 patients with bone tumors
and tumor-like lesions and reported that 17.6% of
patients presented with a pathological fracture
at the time of admission.'”? Moreover, when
lesions originating from the bone surface were
excluded, the incidence of pathological fractures in
intramedullary lesions increased to 31%. The study
also identified simple bone cysts (41.5%) and non-
ossifying fibromas (24.4%) as the two most common
tumor types associated with fractures. In the
literature, studies on the management of pathological
fractures and fracture risk assessment in benign
bone tumors have emphasized the importance of
preventing pathological fractures.*'82! It is crucial
to detect the lesion before the onset of a pathological
fracture, as this can avert complications associated
with fractures, promote early mobilization, and
reduce morbidity.??? Pain experienced both before
and after surgery significantly affects the patient’s
psychological state. This pain not only causes
physical discomfort but also imposes a substantial
psychological burden, often leading to fear of
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movement, known as kinesiophobia.”® When a
painful event resulting from fracture development
is perceived as a threat, it can lead to catastrophic
thoughts that physical activity will lead to more
pain and injury. This can prevent patients from
cooperating with treatment, negatively affecting
their mental health and overall recovery
outcomes.?! Fractures of the lower extremities
adversely impact the quality of life post-trauma,
presenting as psychosocial, physical, and emotional
burdens.® Furthermore, long-term patient-related
symptoms following lower extremity fractures have
been documented to endure significantly, even
decades post-treatment. These symptoms result in
functional impairments, particularly in activities
necessitating elevated physical performance, and
significantly diminish overall quality of life. In this
context, irrespective of the fracture's etiology, its
impediment to the capacity for independent living
is a considerable source of concern for patients.
Additionally, the presence of a tumor, even if benign,
can be a source of concern for patients. Patients may
consider the possibility of malignancy, which can
further increase their anxiety levels. In the present
study, increased kinesiophobia and anxiety scores
among patients with pathological fractures reinforce
the importance of preventing the development of
pathological fractures, consistent with the existing
literature. Prophylactic treatment to prevent the
development of pathological fractures in lesions
with fracture risk may have a positive effect on the
psychological status of patients. We believe that this
is a crucial consideration for surgeons dealing with
musculoskeletal tumors.

There are studies in the literature evaluating
the impact of kinesiophobia on musculoskeletal
disorders. Research has shown that kinesiophobia
significantly affects the recovery process of patients
with orthopedic injuries.1%2721 Kinesiophobia has
been reported as a significant factor affecting
the return to previous activity levels in patients
who have undergone anterior cruciate ligament
reconstruction.”! Among patients who are unable
to return to sports, half experience a fear of
reinjury.’l” In patients who underwent surgery
for degenerative spine disease, fear of movement
in the postoperative period has been reported as
a risk factor for increased pain, disability, and
decreased physical health within the first six
months after surgery.?’

Similar to the aforementioned studies, patients
with lower extremity bone tumors may think
that their physical activities could be adversely
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affected. We consider that these tumors may
adversely impact their psychological condition by
inducing kinesiophobia and anxiety, particularly
in patients who experience pathological fractures.
To the best of our knowledge, our study is the
first to evaluate kinesiophobia and anxiety in
patients with musculoskeletal tumors of the lower
extremity, comparing those who underwent surgical
treatment after a pathological fracture with those
who received prophylactic treatment during the
study period. Patients who developed pathological
fractures experienced higher levels of kinesiophobia
and anxiety compared to those who underwent
prophylactic fixation (Table II). Post-traumatic
stress disorder is common in patients after injury,
including those with orthopedic trauma, and has
been associated with pain, poor physical and mental
functioning, depression, and difficulties returning
to work.P! The weak to moderate correlations
found between kinesiophobia and anxiety scores
reported in this study may arise from the similar
psychological effects that traumatic experiences have
on patients. The relationship between kinesiophobia
and anxiety can be assessed in a context where both
disorders arise in connection with post-traumatic
stress, pain experiences, and challenges in the
recovery process. In this context, we believe that
post-traumatic stress disorder, kinesiophobia, and
anxiety have the potential to co-occur and interact
in the post-traumatic period. Stress resulting from
trauma can negatively affect both physical and
mental recovery processes in patients by increasing
kinesiophobia and anxiety levels. The development
of a pathological fracture results in a more severe
traumatic experience for patients, which we believe
contributes to kinesiophobia and anxiety.

The negative impact of kinesiophobia on
recovery after injury has been recognized, leading
to increased interest in therapeutic approaches for
its management in the literature. Various treatment
methods, including therapeutic exercises, cognitive-
behavioral therapy, relaxation techniques, and
virtual walking training, have been implemented
to alleviate kinesiophobia, and these approaches
have been reported to be effective in reducing its
severity.[-34

Although fracture development usually causes
temporary activity restriction, it can also lead to
permanent functional limitations and, depending
on the severity of the fracture, the general quality
of life of patients can be negatively affected.’
Non-fatal orthopedic traumas are among the leading
causes of chronic pain, decreased quality of life,
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prolonged medical leave, and disability.”® Return-
to-work rates as low as 50% have been reported up
to 24 months following orthopedic trauma.®*! We
believe that the prevention of pathological fractures
is essential in mitigating the adverse effects of
trauma, which include chronic pain, diminished
quality of life, and an increased financial burden on
the healthcare system. The prophylactic fixation of
bone lesions at risk of fracture before a pathological
fracture occurs serves as an effective preventive
intervention. This approach is a simpler and more
effective strategy compared to the treatment of
pathological fractures, and through prophylactic
fixation, it may be possible to prevent significant
future health issues, complications, and costs.

The strength of this study lies in being the
first to evaluate kinesiophobia and anxiety in
patients with musculoskeletal tumors of the
lower extremity, comparing those who underwent
surgical treatment after a pathological fracture
with those who received prophylactic treatment
during the study period. Another strength is
that the treatment and follow-up of patients were
conducted in a two-center design within a tertiary
hospital, which serves as a referral center for
musculoskeletal system tumors.

Nonetheless, the study has certain limitations.
The limited sample size and retrospective design
of the study may restrict the generalizability
of the results. Multivariate analyses were not
performed for variables such as gender, fixation
methods, and tumor location. The heterogeneous
nature of the tumor subtypes analyzed in the
study (e.g., enchondroma and giant cell tumor), the
presence of different benign and benign-aggressive
lesions, may have different effects on psychology.
Although this situation has the potential to affect
the results, considering the low prevalence of
primary bone tumors in the general population,
longer-term, larger-scale, multi-center studies could
be planned to enable separate analyses based on
tumor subgroups, achieve a larger sample size,
and increase the generalizability of the results.
Another limitation to our study is that preoperative
kinesiophobia and anxiety levels were unable to
be evaluated. Preoperative psychological status
may affect postoperative kinesiophobia and anxiety
levels. Postoperative outcomes are likely to be
more affected, particularly in patients with poor
preoperative psychological status. Finally, the lack
of long-term follow-up data to assess whether
psychological outcomes resulting from pathological
fractures persist over time is another limitation.

Jt Dis Relat Surg

These limitations draw attention to the need for
future prospective studies, including homogeneous
groups, greater samples, and long-term follow-up
data.

In conclusion, to the best of our knowledge,
this study is the first to compare kinesiophobia
and anxiety levels in bone tumor patients
with and without pathological fractures.
According to our study results, in benign and
benign-aggressive musculoskeletal lesions of
the lower extremity, implementing prophylactic
surgical intervention by predicting fracture
risk reduces patients' levels of kinesiophobia
and anxiety. Preventing pathological fractures
in weight-bearing long bones allows for early
mobilization, prevents fracture-related
complications, and helps to preserve psychological
well-being. Further prospective studies are needed
to confirm the positive effect of prophylactic
surgery on anxiety and kinesiophobia.

Data Sharing Statement: The data that support the
findings of this study are available from the corresponding
author upon reasonable request.

Author Contributions: Idea/concept, design, writing the
article, literature review: 1.K., M.C.; Drafting, data collection,
analysis and/or interpretation: S.Y.; Data collection, materials:
S.B.Y., B.T.; Control/supervision, critical review: $.M.A.

Conflict of Interest: The authors declared no conflicts of
interest with respect to the authorship and/or publication of
this article.

Funding: The authors received no financial support for

the research and/or authorship of this article.

REFERENCES

1. De Salvo S, Pavone V, Coco S, Dell'Agli E, Blatti C, Testa G.
Benign bone tumors: An overview of what we know today. |
Clin Med 2022;11:699. doi: 10.3390/jcm11030699.

2. Muran A, Fallon J, Jung B, Dzaugis P, Zhang A, Fitzgerald M,
et al. Treatment trends of benign bone lesions in a suburban
New York healthcare system. ] Family Med Prim Care
2023;12:1979-83. doi: 10.4103/jfmpc.jfmpc_5_23.

3. Li HB, Ye WS, Shu Q. Fracture risk assessment in children
with benign bone lesions of long bones. World J Clin Cases
2021;9:7053-61. doi: 10.12998/wijcc.v9.i24.7053.

4. Vlaeyen JWS, Kole-Snijders AM], Boeren RGB, van Eek H.
Fear of movement/(re)injury in chronic low back pain and its
relation to behavioral performance. Pain 1995;62:363-72. doi:
10.1016/0304-3959(94)00279-N.

5. Yu Q, Fang F, Chen L, Wang Q, Dai W. The relationship of
pain catastrophizing in principal caregivers of postoperative
children with malignant bone tumors and children's
kinesiophobia and pain perception: A cross-sectional survey.
Int J Orthop Trauma Nurs 2024;55:101137. doi: 10.1016/j.
ijotn.2024.101137.

6. Rethman KK, Mansfield CJ, Moeller J, De Oliveira Silva D,
Stephens JA, Di Stasi S, et al. Kinesiophobia is associated




Kinesiophobia and anxiety in bone fumors

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

with poor function and modifiable through interventions
in people with patellofemoral pain: A systematic review
with individual participant data correlation meta-analysis.
Phys Ther 2023;103:pzad074. doi: 10.1093/ptj/pzad074.
Lucchetti G, Oliveira AB, Mercante JP, Peres MF. Anxiety
and fear-avoidance in musculoskeletal pain. Curr Pain
Headache Rep 2012;16:399-406. doi: 10.1007/s11916-012-
0286-7.

Archer KR, Abraham CM, Obremskey WT. Psychosocial
factors predict pain and physical health after lower extremity
trauma. Clin Orthop Relat Res 2015;473:3519-26. doi: 10.1007/
§11999-015-4504-6.

Kvist J, Ek A, Sporrstedt K, Good L. Fear of re-injury: A
hindrance for returning to sports after anterior cruciate
ligament reconstruction. Knee Surg Sports Traumatol
Arthrosc 2005;13:393-7. doi: 10.1007/s00167-004-0591-8.
Flanigan DC, Everhart JS, Pedroza A, Smith T, Kaeding
CC. Fear of reinjury (kinesiophobia) and persistent knee
symptoms are common factors for lack of return to sport
after anterior cruciate ligament reconstruction. Arthroscopy
2013;29:1322-9. doi: 10.1016/j.arthro.2013.05.015.

Ise M, Nakata E, Katayama Y, Hamada M, Kunisada T,
Fujiwara T, et al. Prevalence of psychological distress and
its risk factors in patients with primary bone and soft
tissue tumors. Healthcare (Basel) 2021;9:566. doi: 10.3390/
healthcare9050566.

Chaib B, Malhotra K, Khoo M, Saifuddin A. Pathological
fracture in paediatric bone tumours and tumour-like lesions:
A predictor of benign lesions? Br ] Radiol 2021;94:20201341.
doi: 10.1259/bjr.20201341.

Tunca Yilmaz O, Yakut Y, Uygur F, Ulug N. Turkish version
of the tampa scale for kinesiophobia and its test-retest
reliability. Fizyoter Rehabil 2011;22:44-9.

Oner N, Le Compte A. Siireksiz durumluk/Stirekli kaygi
envanteri el kitabi. 2. Baski. Istanbul: Bogazigi Universitesi
Yayinlari; 1985.

Kochai A, Bayam L, Erdem M, Erdem AC, Giilabi D, Ozdemir
U, et al. Kinesiophobia following anterior cruciate ligament
reconstruction. Sakarya Med ] 2019;9:289-96.

Hollander M. Nonparametric statistical methods. New York:
John Wiley & Sons Inc; 2013.

Cohen J. The analysis of variance. In: Statistical Power
Analysis for the Behavioral Sciences. 2nd ed. New Jersey:
Lawrence Erlbaum Associates; 1988. p. 274-87.

Pireau N, De Gheldere A, Mainard-Simard L, Lascombes
P, Docquier PL. Fracture risk in unicameral bone cyst. Is
magnetic resonance imaging a better predictor than plain
radiography? Acta Orthop Belg 2011;77:230-8.

Snyder BD, Hauser-Kara DA, Hipp JA, Zurakowski D, Hecht
AC, Gebhardt MC. Predicting fracture through benign
skeletal lesions with quantitative computed tomography. J
Bone Joint Surg Am 2006;88:55-70. doi: 10.2106/JBJS.D.02600.
Togral G, Yapar A, Tolunay T. Which one of the benign
tumors and tumor-like lesions located in long bones needs
prophylactic fixation during surgery? Jt Dis Relat Surg
2021;32:210-7. doi: 10.5606/ehc.2020.75064.

Siddiqui YS, Abbas M, Muhammad J, Sherwani MKA, Khan
M], Yadav A. Challenges in management of benign bone
tumours complicated by pathological fracture in paediatric
population. Int ] Burns Trauma 2021;11:207-19.

Kornah B, Ibrahim H, Ghany TA. Prophylactic fixation
of impending fractures. ] Metabolic Synd 2016;5:212. doi:
10.4172/2167-0943.1000212.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

603

Alpalhdo V, Cordeiro N, Pezarat-Correia P. Kinesiophobia
and fear avoidance in older adults: A scoping review on the
state of research activity. ] Aging Phys Act 2022;30:1075-84.
doi: 10.1123/japa.2021-0409.

Keessen P, Kan K], Ter Riet G, Visser B, Jorstad H, Latour
C, et al. Impact of kinesiophobia on initiation of cardiac
rehabilitation: A prospective cohort path analysis. BMJ] Open
2022;12:e066435. doi: 10.1136/bmjopen-2022-066435.

de Andrade Fonseca M, Cordeiro Matias AG, de Lourdes de
Freitas Gomes M, Almeida Matos M. Impact of lower limb
fractures on the quality of life. Ortop Traumatol Rehabil
2019;21:33-40. doi: 10.5604/01.3001.0013.1078.

Larsen P, Elsoe R. Long-term effect of lower limb fractures:
A national register-based cohort study with a mean of
16.7 years follow-up. Injury 2025,56:112239. doi: 10.1016/j.
injury.2025.112239.

Jiang ZL, Cai FY, Xiong Z, Fu SY, Li JL. Analysis of the
trajectory and influencing factors of kinesiophobia in elderly
patients during the rehabilitation phase of limb fractures.
Am ] Transl Res 2024;16:4819-29. doi: 10.62347/VXQB6446.
Somers TJ, Keefe FJ, Pells JJ, Dixon KE, Waters SJ, Riordan
PA, et al. Pain catastrophizing and pain-related fear in
osteoarthritis patients: Relationships to pain and disability.
J Pain Symptom Manage 2009;37:863-72. doi: 10.1016/].
jpainsymman.2008.05.009.

Archer KR, Seebach CL, Mathis SL, Riley LH 3rd, Wegener
ST. Early postoperative fear of movement predicts pain,
disability, and physical health six months after spinal
surgery for degenerative conditions. Spine ] 2014;14:759-67.
doi: 10.1016/j.spinee.2013.06.087.

Warren AM, Jones AL, Bennett M, Solis JK, Reynolds M,
Rainey EE, et al. Prospective evaluation of posttraumatic
stress disorder in injured patients with and without
orthopaedic injury. J Orthop Trauma 2016;30:e305-11. doi:
10.1097/BOT.0000000000000623.

Bordeleau M, Vincenot M, Lefevre S, Duport A, Seggio
L, Breton T, et al. Treatments for kinesiophobia in people
with chronic pain: A scoping review. Front Behav Neurosci
2022;16:933483. doi: 10.3389/fnbeh.2022.933483.

Wood L, Bejarano G, Csiernik B, Miyamoto GC, Mansell G,
Hayden JA, et al. Pain catastrophising and kinesiophobia
mediate pain and physical function improvements with
Pilates exercise in chronic low back pain: A mediation
analysis of a randomised controlled trial. J Physiother
2023;69:168-74. doi: 10.1016/j.jphys.2023.05.008.

Tore NG, Oskay D, Haznedaroglu S. The quality of
physiotherapy and rehabilitation program and the effect
of telerehabilitation on patients with knee osteoarthritis.
Clin Rheumatol 2023;42:903-15. doi: 10.1007/s10067-022-
06417-3.

Wang S, Sun ], Yin X, Li H. Effect of virtual reality
technology as intervention for people with kinesiophobia:
A meta-analysis of randomised controlled trials. ] Clin Nurs
2023;32:3074-86. doi: 10.1111/jocn.16397.

Giiltekin MZ, Dogar F, Sar1 AS, Coskun F, Yildirim A. The
role of the psychological attributes of parents and children,
and fracture history in upper extremity fractures in school-
age and adolescents: A case-control study. Jt Dis Relat Surg
2024;35:315-23. doi: 10.52312/jdrs.2023.1486.

LuthiF, Deriaz O, Vuistiner P, Burrus C, Hilfiker R. Predicting
non return to work after orthopaedic trauma: the Wallis
Occupational Rehabilitation RisK (WORRK) model. PLoS
One 2014;9:¢94268. doi: 10.1371/journal.pone.0094268.



