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Introduction

Glenohumeral instability remains a common and serious
concern, especially when it affects athletes and active
patients. Shoulder stabilization surgery, whether open or
arthroscopic, has proven to be an effective intervention to

prevent recurrencewhile allowing athletes to return to sport
activity.1 The majority of patients expect good shoulder
function and a return to the preinjury level of sport after
arthroscopic shoulder surgery.2–4 However, a wide-ranging
rate of patientsmay not return to the preinjury sport activity,
despite being physically recovered2–11 which raises the
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Abstract Purpose To evaluate the relationship between kinesiophobia and patient’s return to
sport after shoulder stabilization surgery. The hypothesis was that kinesiophobia
represents an independent factor correlated to the difference between preinjury and
postoperative level of sport.
Methods This study retrospectively evaluated 66 patients (mean age: 35.5, standard
deviation [SD]¼ 9.9 years) and at a mean follow-up of 61.1 (SD¼37.5) months after
arthroscopic Bankart’s repair or open Bristow–Latarjet procedure. Kinesiophobia was
assessed with the Tampa Scale for Kinesiophobia (TSK); return to the preinjury sport
was assessed by the difference between baseline and postoperative degree of shoulder
involvement in sport (D-DOSIS) scale. The Western Ontario Shoulder Instability index
(WOSI) was used to evaluate participants’ perceptions of shoulder function.
Results TSK showed correlation with D-DOSIS (ρ¼0.505, p< 0.001) and the WOSI
score (ρ¼0.589, p<0.001). There was significant difference in TSK and WOSI scores
between participants who had and had not returned to their previous level of sport
participation (p¼ 0.006, and 0.0001, respectively).
Conclusion This study demonstrated that kinesiophobia is correlated to the return to
sport after shoulder stabilization surgery.
Level of Evidence Level IV, retrospective case series.
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question of what other factors could impact on returning to
sports. Recent research has suggested that psychological
factors, such as fear of reinjury, low confidence, and self-
determination may affect athlete’s ability to return to the
previous level of sport participation.7–13 Given that return-
ing to sport is the main criterion by which a successful
outcome is judged, investigation of the effect of psychologi-
cal responses on whether athletes successfully return to
sport is important.9 Fear of reinjury in athletes, also called
kinesiophobia,14 is a primary psychosocial construct in the
fear-avoidance model.15 Athletes who report fear of reinjury
are likely to exhibit elevated kinesiophobia,16–19 and fear of
reinjury can adversely result in both physiological (such as
muscular guarding) and psychological changes (such as
distraction and lack of trust in the injured site) that can
affect rehabilitation outcomes.20 Although the effect of kine-
siophobia on return to sport has been thoroughly investigat-
ed after anterior cruciate ligament reconstruction,9,11,17,21,22

studies dedicated to patients with shoulder instability re-
main sparse.3,8,9,13

Therefore, the aim of the current study was to analyze the
relationship between kinesiophobia and patient’s return to
sport after shoulder stabilization surgery. The hypothesis
was that a relationship exists between kinesiophobia and the
difference between preinjury and postoperative level of
sport. A secondary hypothesis was that fear of reinjury and
perception of shoulder function were significantly different
between participants who had and had not returned to their
previous level of sport participation.

Methods

Design
The study was approved by the Local Hospital Ethics Com-
mittee. The study has been performed in accordancewith the
ethical standards in the 1964 Declaration of Helsinki and has
been performed in accordance with relevant regulations of
the Italian National Healthcare System.

The study was conducted as a questionnaire-based
survey in a series of patients who were affected by recur-
rent anterior shoulder instability and who underwent an
arthroscopic Bankart’s repair or an open Bristow–Latarjet
procedure. Completion of the online questionnaire used
in this study was accepted as implied consent to
participate.

Participants
The digital patient database of the Orthopaedic and Trau-
matology Department was retrospectively reviewed to iden-
tify all of the patients surgically treated for recurrent anterior
shoulder instability between January 2005 and Decem-
ber 2015. The inclusion criteria for this study were patients
treated by arthroscopic Bankart’s repair or open Bristow–

Latarjet procedure, performed at a single hospital by two
experienced shoulder surgeons (N.C. and A.V.). Exclusion
criteria were concomitant injuries (cuff tear, superior labral
anterior–posterior [SLAP] lesion), and epilepsy. A total of 149
patients was considered eligible for the study.

Surgical Techniques and Postoperative Rehabilitation
The arthroscopic Bankart’s stabilization was done with two
minimum anchors in all patients and an associated south–
north capsular shift and retensioning was performed in the
lateral decubitus position.23 Different anchors were used
over the course of the study period. The number and type of
anchorswere dependent on the surgeon’s preferences and on
the extent of the labral tear. The open Bristow–Latarjet
procedure was performed in a similar manner to the tech-
nique described by Edwards and Walch.24 Two malleolar
screwswere used in all cases tofix the coracoid to the glenoid
in the lying down position and via a horizontal split in the
subscapularis muscle. The postoperative regime was the
same for both groups. After surgery, the patients were placed
in a sling with a pillow spacer for 4 weeks. The sling
positioned the upper arm in 90degrees of elbow flexion,
20 degrees of abduction, and 0 degrees of external rotation at
the shoulder. Passive and pain-free motion up to 10 degrees
of external rotation and 70 to 80 degrees of internal rotation
were allowed immediately after surgery. Pendulumexercises
were avoided. After 2 weeks, the patients were allowed to
recover progressive abduction up to 90 degrees. From 5 to
8weeks, patientswere allowed to performpassive and active
motion up to 0degrees of external rotation and 90degrees of
abduction, with the support of a physical therapist. Starting
from 9 weeks postoperatively, full range of motion (ROM)
was allowed. Noncollision sports were allowed starting from
3 to 5 months postoperatively. Collision sports were permit-
ted after 6 months.

Data Collection
An open-source platform (https://drive.google.com) was con-
figured to collect the responses anonymously. A total of 149
selected patients were contacted by telephone to present the
research and to invite them to participate in the study and to
fill in online the following self-reported outcome measures:
the Degree of Shoulder Involvement in Sport (DOSIS) scale,25

and the validated Italian versions of the Tampa Scale for
Kinesiophobia (TSK)26 and the Western Ontario Shoulder
Instability index (WOSI).27 The patients were asked to an-
swer the DOSIS score retrospectively by recalling the period
of time before the onset of shoulder instability (baseline
score) and at follow-up examination (postoperative score).
Fifty-one patients were unable to be contacted for reasons
such as incorrect contact information and unanswered tele-
phone messages.

Outcome Measures
The primary outcome was return to the preinjury sport
activity, assessed by the difference between baseline and
postoperative DOSIS score (D-DOSIS). The predictor variable
was kinesiophobia, assessed by the TSK. The secondary
predictor variable was patients’ perceptions of shoulder
function, assessed by the WOSI.

The DOSIS scale is a modified Tegner’s activity scale
weighted for the shoulder based on the following three
parameters: (1) the type of sport, (2) the frequency the sport
was played, and (3) the level at which the sport was played.
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Patients then obtain a score from 0 (no sport) to 10 (high-
demand sport played by national/international level or pro-
fessional athlete).25 The DOSIS scale has been showed to have
an adequate validity and responsiveness for sport-specific
shoulder assessment in patients after surgery for anterior
instability.28

The TSK26 is a widely used questionnaire for assessing
pain beliefs and pain-related fear of movement/reinjury in
the musculoskeletal field. A 13-item version of the original
17-item self-reported questionnaire TSK was used, with
higher scores representing stronger fear-avoidance beliefs
in two subscales called Activity Avoidance—TSK1 (a belief
that activities causing pain should be avoided) and Harm—

TSK2 (a belief that pain is a sign of bodily damage).
The WOSI is a disease-specific PROM designed to be used

as a primary outcome measure in clinical trials that evaluat-
ed treatments for patients with shoulder instability.27 The
21-item questionnaire consists of four domains, referring to
physical symptoms, sport/recreation/work function, lifestyle
function, and emotional function. Originally responses range
from no complaints (0) to severe complaints.14

Statistical Analysis
Descriptive statistics were calculated for all variables. Age
was dichotomized based on the median age of the cohort.
The Kolmogorov–Smirnov test was used to assess the as-
sumption of normality, showing a distribution of the values
distant from a normal distribution. A nonparametric analysis
of the data was therefore performed. Spearman’s rank corre-
lation coefficient (ρ) was used to assess the correlation of
kinesiophobia (TSK) with difference between baseline and
postoperative level of sport (D-DOSIS), and participants’
perceptions of shoulder function (WOSI). The analysis on
the correlation of kinesiophobia with the measured out-
comes was performed separately for the TSK score and the
two TSK subscales. Spearman’s coefficient was read as fol-
lows: very high correlation for values >0.9; high correlation
for values between 0.7 and 0.9; moderate correlation for
values between 0.5 and 0.7; low correlation for values
between 0.3 and 0.5; slight, almost negligible relationship
for values <0.3.29 Finally, a multivariate analysis was per-
formed to test whether patient demographic data influenced
the patient’s return to sport correlation with kinesiophobia
or whether kinesiophobia represents an independent factor
correlated to the difference between preinjury and postop-
erative level of sport.

Between-Group Analyses
TSK score, the twoTSK subscales, WOSI score, and theWOSI-
sport subscore were compared between participants who
had or had not returned to their preinjury sport or recrea-
tional activity (D-DOSIS � or>0). Pearson’s Chi-square and
Mann–WhitneyU-tests were applied for group comparisons.
Alpha corrections were made using Benjamini and Hoch-
berg’s false discovery rate (FDR) approach.30 Unadjusted and
adjusted significance values were calculated and presented
to provide an indication of the likelihood of both type-I and
type-II error rates.

Multivariate Analyses
A multivariate linear regression analysis was performed to
test whether time from surgery to follow-up, age, sex, type of
surgery, preinjury activity level, and sport classification
according to demand on the upper extremity influenced
the D-DOSIS correlation with kinesiophobia, or whether
kinesiophobia represented an independent factor correlated
to return to the preinjury sport after shoulder stabilization
surgery. D-DOSIS was the outcome variable. The analysis
included all the variables which were found to be signifi-
cantly related to the D-DOSIS in the univariate analysis
(stepwise forward with an inclusion level of p � 0.25). At
this stage age, side, involvement of the dominant arm,
number of dislocations before surgery, sport classification
according to demand on the upper extremity, and time from
surgery to follow-up were excluded from further analysis.
Type of surgery has been confounder in prior research31 and
was retained. The variables that were retained were checked
for multicollinearity. A variance inflation factor of >5 was
used to denote significant multicollinearity. The WOSI-sport
score and the twoTSK subscales were excluded from further
analyses due to significant multicollinearity. The remaining
variables were entered into the final model. A p<0.05 was
considered statistically significant. Data were entered into a
Microsoft Excel spreadsheet (Microsoft Corporation, Red-
mond, Washington) and analyzed using PSPP software (Free
Software Foundation, Inc.) for windows.

Results

Of the 98 patients who responded, 66 patients (67%) com-
pleted the questionnaires and were included in the final
analysis for the current study. Themean follow-up time from
surgery was 61.1 months (range: 12–156). The demographic
data of the cohort are listed in ►Table 1.

The majority of participants were active at low level of
competition (regional, local) while nine participants were
active at a high level of competition (national or international
or professional). Regarding DOSIS classification of sports
according to demand on the upper extremity, at the time of
the onset of shoulder instability participants were most com-
monly participating in moderate demand sport activity; 24
participants were participating in high demand sport activity.

At follow-up, 31 participants (47.0%) had returned to their
preinjury sport activity (D-DOSIS � 0).

D-DOSIS showed correlation with TSK, TSK1, and TSK2
(ρ¼0.505, p<0.001; ρ¼0.485, p<0.001; ρ¼0.402,
p<0.001, respectively). The WOSI score showed correlation
with TSK, TSK1, and TSK2 (ρ¼0.589, p<0.001; ρ¼0.619,
p<0.001; ρ¼0.484, p<0.001, respectively).

There were significant differences in psychological and
appraisal of shoulder function factors between participants
who had and had not returned to their previous level of sport
participation. Participants who had returned to their previ-
ous activity reported higher perceptions of shoulder func-
tion (WOSI) and lower fear of reinjury (TSK). They also
reported better shoulder function in sport and recreational
activities (WOSI-Sport; ►Table 2).
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Table 1 Demographic data for study cohorts

Difference between baseline

Overall and postoperative DOSIS

Variable (n¼ 66) �0 (n¼31) >0 (n¼35) p-Value

Age at surgery (y)
Mean (SD)

35.5 (9.9) 35.2 (10.2) 35.7 (9.8) 0.73

18–35 17 (54.8%) 18 (51.4%) 0.78

36–50 14 (45.2%) 17 (48.6%)

Sex 0.15

Male 50 (75.8%) 26 (83.9%) 24 (68.6%)

Female 16 (24.2%) 5 (16.1%) 11 (31.4%)

Side 0.89

Right 41 (62.1%) 19 (61.3%) 22 (62.9%)

Left 25 (37.9%) 12 (38.7%) 13 (37.1%)

Surgery on dominant shoulder 0.51

Yes 41 (62.1%) 17 (54.8%) 22 (62.9%)

No 25 (37.9%) 14 (45.2%) 13 (37.1%)

Number of shoulder dislocations before surgery
Mean (SD)

5.5 (5.0) 5.3 (5.0) 5.7 (5.0) 0.83

Preinjury activity level 0.08

High level of competition 9 (13.6%) 3 (9.7%) 6 (17.1%)

Low level of competition 38 (57.6%) 15 (48.4%) 23 (65.7%)

Recreational 19 (28.8%) 13 (41.9%) 6 (17.1%)

Preinjury sport classification 0.31

High demand 24 (36.4%) 11 (35.5%) 13 (37.1%)

Moderate demand 28 (42.4%) 11 (35.5%) 17 (48.6%)

No or minimal demand 14 (21.2%) 9 (29.0%) 5 (14.3%)

Type of surgery 0.39

Arthroscopic Bankart’s repair 52 (78.8%) 23 (74.2%) 29 (82.9%)

Open Bristow–Latarjet procedure 14 (21.2%) 8 (25.8%) 6 (17.1%)

Time from surgery to follow-up (mo)
Mean (SD)

61.1 (37.5) 58.0 (38.0) 64.2 (37.3) 0.46

Abbreviations: DOSIS, degree of shoulder involvement in sport; SD, standard deviation.
Note: Demographic data were compared between participants who had or had not returned to their preinjury sport activity (difference between
baseline and postoperative DOSIS � or> 0).

Table 2 Comparisons of fear of reinjury and participants’ perceptions of shoulder function between participants who had and had
not returned to their preinjury level of sport participation

Difference between baseline

Overall and postoperative DOSIS Mean difference FDR corrected

Variable Mean (SD) �0 (n¼31) >0 (n¼ 35) [95% CI] p-Value significance, q

TSK 27.0 (9.2) 23.4 (7.4) 30.1 (9.6) �6.7 [�6.0 to �7.4] 0.006 0.0075

TSK-I 11.5 (4.5) 9.52 (3.39) 13.2 (4.7) �3.7 [�3.3 to �4.0] 0.004 0.0066

TSK-II 15.5 (5.3) 13.9 (4.8) 16.9 (5.3) �3.0 [�2.6 to �3.4] 0.04 0.04

WOSI 3.5 (2.5) 1.9 (1.8) 4.5 (2.7) 2.6 [2.4 to 2.8] 0.0001 0.00025

WOSI-sport 3.1 (3.2) 1.5 (2.3) 4.6 (3.3) 3.1 [2.9 to 3.3] 0.0001 0.00025

Abbreviations: CI, confidence interval; DOSIS, degree of shoulder involvement in sport; FDR, false discovery rate; SD, standard deviation; TSK, the
Tampa Scale for Kinesiophobia; WOSI, Western Ontario shoulder instability index.
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The multivariate analysis included TSK and WOSI scores,
sex, type of surgery, and preinjury activity level. The final
model (F¼6.799, p<0.001, R2¼0.374) confirmed that TSK
score represented an independent factor correlated to
returning to the preinjury activity, while there was no
significant correlation with preinjury activity level
(►Table 3). There were no significant correlation between
D-DOSIS and WOSI, sex, and type of surgery (►Table 3).

Discussion

The most important finding of the present study was that
kinesiophobia is correlated to returning to the preinjury
sport activity after shoulder stabilization surgery. Partic-
ipants who had returned to their preinjury sport activity
reported lower kinesiophobia, compared with participants
who had not returned to their preinjury sport activity.
Further, those who had returned to their preinjury sport
activity were more satisfied with their current shoulder
function in sport activities. These findings add to a growing
body of the literature suggesting that fear of reinjury seems
to be a key issue in sports injury rehabilitation and return-
ing to the preinjury activity level and satisfaction.9,18,32,33

Kinesiophobia has been reported to be related to reduced
self-report function, low level of physical activity, and has
been identified as a key element in a patient’s psychological
readiness to return to sport after anterior cruciate ligament
(ACL) reconstruction, tibia and fibula fracture, elbow inju-
ries, and the Achilles tendon rupture.19,21,34–37 In a recent
study, exploring the specific factors influencing a patient’s
decision to return to sport after shoulder stabilization
surgery, the fear of redislocation was found to be the
most prevalent patient-derived theme influencing a nega-
tive decision to return to sports.13 Many patients recalled
their initial feeling of apprehension before the injury and
expressed a similar feeling on their initial return to sports.
While those who decided to return to sports overcame
their initial fear of reinjury, many who did not return to
sports still feared redislocations. Gerometta et al38 in a
retrospective study evaluating return to sports after ar-
throscopic Bankart’s stabilization in athletes, introduced
the subjective concept of avoidance. Of the 46 athletes
surveyed, 37% still experienced voluntary avoidance of
certain movements postoperatively. Although this does
not necessarily correlate with the ability of a patient to

return to sport, it likely relates to a degree of kinesiophobia
throughout recovery.

Returning to the preinjury sport activity was associated
with higher perceptions of shoulder function. Gerometta
et al38 reported that the WOSI score was significantly worse
in patients who did not return to their athletic activities, in
case the athlete had to change her/his sport and in case of
return to sports on an inferior level. Conversely, Tjong et al
reported that the decision of a patient not to return to sport
after arthroscopic shoulder stabilizationwas not attributable
to a perceived lack of shoulder function.13

The results of this study revealed that only 47% of patients
returned to their preinjury level of sport. These results are
comparable to the current literature with return to sports of
44% after arthroscopic shoulder stabilization13 and 63.8% after
Latarjet–Bristow procedure.39 Other studies reported much
higher values; in their case series of arthroscopic shoulder
stabilization, Ozturk et al7 reported a return to the same
preinjury level of sport in 75% of patients. Gerometta et al38

reported that 95.7%of patients returned to the same level of play
after arthroscopic Bankart’s stabilization. One possible explana-
tion for this discrepancy could be attributed to this study’s strict
definition of “return to sport”which is commonly ill defined in
other sources. In our study, a new scale (DOSIS scale) has been
used to classify patients on thebasis of their sport activity based
on the specific involvement of the shoulder in that sport.

Limitations

This study has several limitations that need to be discussed.
First, this was a retrospective study with a wide follow-up
time range. Thus, the recall bias may differs between partic-
ipants that had their surgery 1 and 10 years before evalua-
tion. Second, a power analysis was not performed. Due to our
small sample size, a subgroup analysis could not be con-
ducted, and generalizations to other samples with shoulder
instability may be affected and therefore the results need to
be confirmed in future studies. Another limitation is that the
data were collected in a retrospective manner in part, since
we asked patients to recall their sport activity levels (base-
line and preoperative DOSIS). The relevancy of this limitation
was tested in the original validation study of the DOSIS scale
by comparing the test–retest reliability of the DOSIS scale
measured retrospectively and the DOSIS scale measured at
follow-up (postoperative DOSIS). No significant differences

Table 3 Regression model of the relationship between returning to the preinjury sport activity and fear of reinjury participants’
perceptions of shoulder function and demographic factors

Coefficient Standard error Stat t p (95% CI)

WOSI 0.228 0.202 1.130 0.263 (�0.176 to 0.632)

TSK 0.146 0.063 2.299 0.025 (0.019 to 0.273)

Sex �1.377 0.913 �1.508 0.137 (�3.206 to 0.452)

Level of sport 1.149 0.577 1.992 0.051 (�0.006 to 2.304)

Type of surgery 0.579 0.939 0.617 0.540 (�1.301 to 2.460)

Abbreviations: CI, confidence interval; DOSIS, degree of shoulder involvement in sport; TSK, the Tampa Scale for Kinesiophobia; WOSI, Western
Ontario shoulder instability index.
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were found, suggesting that the DOSIS scale is reliable even
when it is measured retrospectively.25 Another limitation is
the minimum follow-up of 1 year. This study, however, was
focused on the return to sport which generally does not
require a lengthy follow-up to be assessed. Participation bias
also exists because only 67% of potential participants
responded to the battery of patient-reported outcomes. It
is possible that, given the number of patient-reported out-
comes included in the battery, some participants were
deterred from completing it. Patients who agree to be
interviewed may have had a different rate of return to the
preinjury sport activity, responses to the psychological out-
comes, and perceptions of shoulder function than those who
declined. However, this response rate is above the 50%
minimum suggested to reduce bias.11,40

The clinical relevance of this study is that functional
outcome scores alone cannot predict the propensity to
return to sport after shoulder stabilization surgery, and a
stronger emphasis on addressing psychological readiness to
return to activity in postoperative rehabilitation programs
could be warranted to help patients reporting a lack of
confidence in the shoulder or fear of sustaining a new injury.
Future investigations may strengthen the results obtained in
this study and investigate the potential effects of kinesio-
phobia-reducing interventions, such as cognitive-behavioral
therapy, to identify patients at risk and overcome barriers to
full recovery after shoulder stabilization surgery.

Conclusion

This study demonstrated that kinesiophobia is correlated to
the return to sport after shoulder stabilization surgery, and
that patients who return to preinjury sport activity level
report lower levels of kinesiophobia than patients who do
not return. Further, patients who return to preinjury sport
activity are more satisfied with their current shoulder func-
tion in sport activities.

Note
All patients gave their informed consent upon receiving
complete information on the study. Completion of the
online questionnaire used in this study was accepted as
implied consent to participate.
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