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Abstract

Background: There is no evidence whether kinesiophobia affects women and men with femoroa-

cetabular impingement (FAI) syndrome differently.

Objective: To explore the association between kinesiophobia, quality of life (QoL), pain, and

physical function in people with FAI syndrome, and to compare the level of kinesiophobia

between women and men with FAI syndrome.

Methods: One-hundred-fifty participants with FAI syndrome (51% women) completed assessment

of the following: kinesiophobia with the Tampa Scale for Kinesiophobia; patient reported out-

come measures (PROMs) (pain, physical function, health- and hip-related QoL); physical function

(side bridge, hop for distance, and one leg rise); and active hip range of motion (flexion, external

rotation, internal rotation).

Results: Greater kinesiophobia was correlated with worse hip-related QoL (rho=-0.58;

p<0.001), self-reported physical function (rho=-0.42; p<0.001), health-related QoL (rho=-0.46;

p<0.001), and pain levels (rho=-0.46; p<0.001). In women, kinesiophobia was also associated

with worse physical function (hop for distance r=-0.38; p=0.001 and side bridge rho=-0.24;

p=0.036) explaining 36% of the variation of the hip-related QoL, 29% of the health-related QoL,

and 27% of the self-reported physical function. In men, kinesiophobia explained 35%, 12%, and

10%, respectively.

Conclusion: In people with FAI syndrome, greater kinesiophobia was associated with worse

PROMs, but not with hip range of motion. No sex-related differences in mean kinesiophobia

scores were found. In women, an association was found between kinesiophobia and worse perfor-

mance in physical tests. These findings might indicate that kinesiophobia plays a more important

role in the clinical presentation of women with FAI syndrome than men.
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Introduction

Femoroacetabular impingement (FAI) syndrome is a common
cause of hip-related pain in young and middle-aged active
adults.1,2 FAI syndrome is defined as a motion-related clini-
cal disorder of the hip, with a triad of symptoms, clinical
signs, and imaging findings.3 It refers to possible premature
contact between the femoral head-neck junction and ace-
tabulum and acetabular labrum.3 Cam morphology may
overload the femoroacetabular joint during functional
movements in the position of hip impingement leading to
pain, articular cartilage damage,3 and increased risk of
developing hip osteoarthritis later in life.3,4

Altered psychological factors have been found in several
persistent musculoskeletal conditions linked to poor condi-
tion-specific outcomes and quality of life.5-9 Pain is often
perceived as a threat of body damage in people with persis-
tent musculoskeletal conditions, which may trigger kinesio-
phobia, defined as an excessive, irrational, and debilitating
fear of physical movement and activity resulting from a feel-
ing of vulnerability to painful injury or (re)injury.10,11 A
recent cross-sectional study12 demonstrated the presence of
kinesiophobia and pain catastrophising in people with FAI
syndrome.

There is evidence suggesting that men with persistent
musculoskeletal pain have higher levels of kinesiophobia
than women and that both, kinesiophobia and sex, are pre-
dictors of lower physical function.13-16 In people with FAI
syndrome, higher kinesiophobia seems to be associated with
lower physical function.12 However, women with FAI syn-
drome have more prominent impaired physical function and
are more likely to undergo surgery than men.17,18 These find-
ings raise the questions: (i) do women with FAI syndrome
have higher levels of kinesiophobia than men?; and (ii) does
kinesiophobia affect women and men differently? A better
understanding of whether high levels of kinesiophobia
impact people with FAI syndrome, and if there are sex-
related differences, may help to inform tailored interven-
tion strategies. The aims of our study were to (i) explore the
association of kinesiophobia with hip- and health-related
self-reported quality of life, pain, and physical function in
people with FAI syndrome, and (ii) compare the level of kine-
siophobia between women and men with FAI syndrome. We
hypothesised that women with FAI syndrome have higher lev-
els of kinesiophobia than men and that greater kinesiopho-
bia are related to lower hip- and health-related self-
reported quality of life, physical function, and greater pain.

Methods

This cross-sectional observational study is reported accord-
ing to STROBE (The Strengthening the Reporting of Observa-
tional Studies in Epidemiology) recommendations.19 The
data used in this study are from a larger clinical trial20

approved by the La Trobe University Human Research Ethics
Committee (approval number 17-080).

One-hundred-fifty participants were recruited via adver-
tisements in clinic waiting rooms, gyms, sporting clubs, and
on social media. Participants between 18 to 50 years of age
with a history of hip-related (anterior hip or groin) pain
greater than 3/10 on a numerical pain scale for at least 6
weeks aggravated by prolonged sitting or hip movements
into positions of impingement and a positive flexion-adduc-
tion-internal rotation (FADIR) test were included if their
radiological exams confirmed the presence of cam morphol-
ogy (alpha angle of 60o or greater on either anterior/poste-
rior pelvic or Dunn 45o hip radiographs).3,20-22 Potential
participants who (i) had received physical therapy treat-
ment in the past 3 months, (ii) had previous hip or back sur-
gery, (iii) had other musculoskeletal conditions, (iv)
presented moderate to severe hip osteoarthritis,23 or (v)
had contraindications to radiographs were excluded.

Included participants completed written, informed con-
sent, then provided demographic data (age, height, weight,
body mass index (BMI)). The participants completed the fol-
lowing PROMs using the online platform PROmptus-Research
(Promptus, Melbourne, Australia) and physical tests.

PROMs

Tampa Scale for Kinesiophobia (TSK) consists of 17 state-
ments that measure fear of movement and (re)injury due to
movement and physical activity in people with chronic mus-
culoskeletal pain.24 Each statement is answered on a 4-point
Likert scale scored from 1 to 4, and total scores range from
17 to 68, with a higher score indicating more fear of move-
ment. The TSK demonstrates good test-retest reliability and
validity when tested in people with chronic musculoskeletal
pain.25

The Copenhagen Hip and Groin Outcome Score (HAGOS)
consists of six subscales that measure pain, symptoms, phys-
ical function in daily living, physical function in sport and
recreation, participation in physical activities, and hip and/
or groin-related quality of life. Each item is answered on a
5-point Likert scale scored from 0 to 4, and each of the
HAGOS subscales are scored out of 100 points (with higher
score indicating no hip/groin problem). The HAGOS has
acceptable reliability and validity in young people with hip
and groin pain.26,27

Workplace Activity Limitations Scale (WALS) consists of
12 items that measure the degree of difficulty with various
job-related tasks such as mobility, prolonged sitting and
standing, lifting, bending, or kneeling. Each item is
answered on a 4-point Likert scale scored from 0 to 3, and
total scored range from 0 to 36 with higher score indicating
greater workplace activity limitations. The WALS demon-
strates good reliability and validity when tested in people
with chronic conditions such as osteoarthritis and rheuma-
toid arthritis.28,29

5-Level EuroQol group’s 5-Dimension (EQ-5D-5L) was used
as a measurement of health-related quality of life and con-
sists of five dimensions: mobility, self-care, usual activities,
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pain/discomfort, and anxiety/depression. Each dimension
has five severity levels ranging from “no problems” to
“extreme problems.” The EQ-5D-5L has acceptable reliabil-
ity and validity in people with chronic musculoskeletal con-
ditions.30 The EQ-5D-5L index was calculated using a United
Kingdom valuation set31 and used with permission from the
EuroQol Research Foundation.

Functional physical tests

Before each functional physical test, participants performed
a practice trial to allow familiarization with the test and
environment. All physical tests were performed on the most
affected side.

Side-bridge test of trunk endurance consisted of partici-
pants laying on their sides with one leg resting directly on
top of the other. Participants were instructed to support
their weight through their foot and their forearm lifting
their hips off the mat to maintain a straight line over their
full body length. This position was held for as long as possi-
ble. The time (seconds) was recorded from the start of the
test until the participant’s hips touch the exercise mat or
was not able to maintain a straight line over their full body
length. Participants were not provided with verbal feedback
during testing procedures.32-34

Single-leg hop for distance test is a clinical test aimed to
assess hopping performance in people with lower limb
injury. The participants were asked to stand barefoot on a
starting line, weight bearing on a single leg with both hands
held behind their back and were instructed to hop as far for-
ward as possible, landing on the same foot. The distance
was recorded from the starting line to the posterior aspect
of the heel of the landing foot. The test was performed
three times with the greatest distance for each leg
recorded.22,32,35

One-leg rise test involves standing and sitting from a
plinth with only one foot on the ground. The height of the
plinth was adjusted to achieve 90o of knee flexion. The par-
ticipants were asked to perform as many repetitions of sit-
stand-sit movements as possible at a constant self-selected
speed. One foot remained on the floor in a self-chosen posi-
tion and arms crossed on their chest.22,35,36 The test stopped
when the participant failed (if the contralateral non-weight
bearing leg/foot touch the ground or if they stopped rising)
or when the participant achieved 50 repetitions.37

Active range of motion (ROM) tests were performed using
an inclinometer for hip flexion and a goniometer for hip
internal and external rotation. Active hip flexion was exam-
ined with the participant in a supine position. Internal and
external rotation with 90o of hip flexion were examined with
the participant in a sitting position. The participants were
instructed to move as far as was comfortable and report any
pain experienced in the hip/groin area. Each test was per-
formed three times and the average was recorded.38

Statistical analysis

Statistical analyses were performed using SPSS version 26
software (IBM, SPSS inc., Chicago, Il). Significance was set at
p < 0.05 a priori. The Kolmogorov-Smirnov test was per-
formed to test the normality of the continuous variables.
The normally distributed variables were presented as mean

§ standard deviation and the non-normally distributed were
presented as median [interquartile range]. The Pearson cor-
relation coefficient (r) and the Spearman’s rank correlation
coefficient (rho) were used to explore the association
between all normally and non-normally distributed out-
comes, respectively. To guide interpretation of the strength
of correlations identified, values from 0.00 to 0.25 were con-
sidered poor, 0.25 to 0.50 were considered fair, 0.50 to 0.75
were considered moderate, and 0.75 to 1.00 were consid-
ered excellent.39 When at least fair correlations were found,
linear regression models were used to explore the percent-
age of variation of the dependent variables explained by the
independent variable (kinesiophobia).40 As increased age
and high BMI are predictors of poor outcome in people with
FAI syndrome,41,42 we used the hierarchical regression
method including age and BMI in the first step and kinesio-
phobia in the second step as independent variables. All mod-
els were tested for the main assumptions. The linearity and
homoscedasticity were assessed by analysing the graphs of
standardized predicted value against standardized residuals.
The independent errors assumption was tested with the Dur-
bin-Watson test. The normally distributed errors were
assessed by analysing the histograms of the residuals and
examining the casewise diagnostics. The multicollinearity
assumption was assessed by analysing the variance propor-
tions distributed across different eigenvalues, the VIF and
tolerance statistics.43 The R square change, F change and B
(95% confidence interval) were presented.

Results

The characteristics of all participants are presented in
Table 1. Six (4%) participants had bilateral FAI syndrome.
The Tampa Scale for Kinesiophobia ranged from 20 to 53 con-
sidering all participants, from 26 to 53 considering only the
women, and from 20 to 51 considering only the men partici-
pants.

For all participants, greater kinesiophobia demonstrated
correlations with all other PROMs (Table 2). In women greater
kinesiophobia correlated with worse performance of side
bridge and single leg hop for distance (Table 2). The linear
regression model adjusted for age, sex, and BMI indicated
kinesiophobia significantly explained the variance of hip-
related quality of life (R2 = 0.35; B (95% CI) = -1.54 (-1.89,
-1.19)); physical activity (R2 = 0.22; B (95% CI) = -2.13 (-2.80,
-1.46)); workplace activity limitations (R2 = 0.22; B (95%
CI) = 0.31 (0.21, 0.41)); health-related quality of life
(R2 = 0.20; B (95% CI) = -0.01 (-0.02, -0.01)); physical function
(R2 = 0.19; B (95% CI) = -1.33 (-1.78, -0.88)); pain (R2 = 0.17; B
(95% CI) = -1.07 (-1.46, -0.68)); symptoms (R2 = 0.16; B (95%
CI) = -0.99 (-1.38, -0.61)); and sport/recreation (R2 = 0.15; B
(95% CI) = -1.29 (-1.80, -0.77)).

There was no sex-related difference for kinesiophobia
(mean difference = 1.85; 95% CI = -0.10, 3.81). However, for
women, greater kinesiophobia demonstrated moderate cor-
relation with lower physical function, hip-related quality of
life, and health-related quality of life (correlation coeffi-
cients from -0.60 to -0.50); fair correlation with greater
pain (lower values in the HAGOS pain subscale), greater
symptoms (lower values in the HAGOS symptoms subscale),
greater workplace activity limitations, lower physical

3

Brazilian Journal of Physical Therapy 26 (2022) 100396



activity, and sports/recreation, lower single leg hop for dis-
tance (correlation coefficients from -0.48 to -0.38); poor
correlation with lower side bridge (correlation coefficient of
-0.24) (Table 2).

For men, greater kinesiophobia demonstrated moderate
correlation with lower hip-related quality of life (correlation
coefficient of -0.53); fair correlation with greater pain,
greater workplace activity limitations, lower physical

Table 1 Characteristics of the participants.

All participants (n=150) Women (n=76) Men (n=74)

Age (years) 37 [14]y 39 § 14 34 [17]y

Height (m) 1.73 § 0.10 1.66 § 0.07 1.78 [0.10]y

Weight (kg) 74.00 [22.50]y 65.20 [16.40]y 83.84 § 14.15

BMI (kg/m2) 24.49 [5.61]y 23.34 [6.15]y 25.00 [5.12]y

Patient reported outcome measures

Kinesiophobia 38.54 § 6.08 37.59 § 6.40 39.52 § 5.61

HAGOS pain 62.50 [20.00]y 63.45 § 17.31 62.50 [16.9]y

HAGOS symptoms 55.36 [21.43]y 54.97 § 15.39 53.13 § 14.88

HAGOS physical function / daily living 70.00 [25.00]y 75.00 [30.00]y 68.89 § 17.31

HAGOS sport / recreation 59.33 § 20.39 61.44 § 21.61 57.16 § 18.96

HAGOS physical activity 37.50 [37.50]y 43.75 [40.60]y 37.50 [37.50]y

HAGOS quality of life 45.00 [21.00]y 44.66 § 17.03 45.00 [15.00]y

Workplace activity limitations 5.00 [5.00]y 5.00 [5.00]y 5.00 [5.00]y

Health-related quality of life 0.68 [0.16]y 0.71 [0.21]y 0.65 [0.11]y

Physical function

Side bridge (seconds) 51.13 § 30.74 40.00 [41.00]y 59.16 § 30.52

Single leg hop for distance (m) 1.02 § 0.35 0.85 § 0.28 1.20 § 0.34

One leg rise (repetitions) 21 [29]y 22 § 16 25 [37]y

Range of motion

Hip flexion (degrees) 114 § 14 117 § 15 112 [17]y

Hip external rotation (degrees) 33 § 8 33 § 8 33 § 8

Hip internal rotation (degrees) 29 § 9 31 § 8 27 § 9

BMI � Body Mass Index. Tampa Scale for Kinesiophobia total scores range from 17 to 68, with higher score indicating more kinesiophobia.
HAGOS (Copenhagen Hip and Groin Outcome Score) subscales are scored out of 100 points (with higher score indicating no hip/groin prob-
lem). Workplace activity limitations total scores range from 0 to 36 with higher score indicating greater workplace activity limitations.
Health-related quality of life (EQ-5D-5L) index scores range from �0.224 to 1, with higher score indicating better quality of life.
y Data presented in median [interquartile range]. All data presented as mean § standard deviation unless indicated byy.

Table 2 Correlations between kinesiophobia and other outcome measures. The correlation coefficients are presented for all

participants (n=150), women (n=76), and men (n=74).

All participants Women Men

Patient reported outcome measures

HAGOS pain -0.43y,* -0.42* -0.40y,*

HAGOS symptoms -0.38y,* -0.42* -0.38*

HAGOS physical function / daily living -0.42y,* -0.50y,* -0.33*

HAGOS sport / recreation -0.39* -0.41* -0.35*

HAGOS physical activity -0.44y,* -0.48y,* -0.39y,*

HAGOS quality of life -0.58y,* -0.60* -0.58y,*

Workplace activity limitations 0.43y,* 0.46y,* 0.40y,*

Health-related quality of life -0.46y,* -0.50y,* -0.37y,*

Physical function

Side bridge -0.14 -0.24y,* -0.18

Single leg hop for distance -0.09 -0.38* -0.02

One leg raise -0.14y -0.21 -0.13y

Range of motion

Hip flexion -0.10 0.07 -0.07y

Hip external rotation -0.09 0.10 -0.19

Hip internal rotation 0.09 0.09 0.12

HAGOS � Copenhagen Hip and Groin Outcome Score.
y Indicates correlation tested using Spearman’s rank correlation coefficient. Correlation tested using Pearson’s correlation coefficient

unless indicated byy.
* indicates p<0.05.
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activity, health-related quality of life, greater symptoms,
lower physical function, and lower sports/recreation (corre-
lation coefficients from -0.48 to -0.38) (Table 2). Fig. 1 rep-
resents the correlations between kinesiophobia and the
other PROMs for women and men.

Kinesiophobia explained 36% of the variation of the hip-
related quality of life, 29% of the health-related quality of
life, 27% of the physical function, 25% of the physical activity,
24% of the workplace activity limitations and less than 20% of
the variation of pain, symptoms, sport/recreation, and single
leg hop for distance in women with FAI syndrome (Table 3).

Kinesiophobia explained 35% of the variation of the hip-
related quality of life, 20% of the variation of the workplace
activity limitations, and less than 20% of the variation of the
physical activity, pain, symptoms, sport/recreation, and health-
related quality of life in men with FAI syndrome (Table 4).

Discussion

Greater kinesiophobia was associated with worse PROMs, but
not with physical function or range of motion, in people with

FAI syndrome. Although we did not find sex-related differen-
ces in our cohort of people with FAI syndrome, kinesiophobia
seems to affect women and men differently. In women, kine-
siophobia explained 36% of the variation of the hip-related
quality of life, 29% of the health-related quality of life, and
27% of the hip-related self-reported physical function. While
in men, it explained 35%, 12%, and 10%, respectively.

The average Tampa Scale for Kinesiophobia score in our
cohort was lower than the scores recently reported.12 We did
not find differences in kinesiophobia score between women
and men. However, in previous studies13-16,44 investigating
larger cohorts with persistent musculoskeletal pain, men
were reported to have greater kinesiophobia than women.
There is no normative value for people with FAI syndrome,
the participants in our study reported a wide range of kinesio-
phobia values, with scores ranging from 20 to 53. The diver-
sity of scores reflects the likely variation seen in clinical
practice. Greater kinesiophobia was correlated with lower
hip- and health-related quality of life in our cohort, which
reflects previous findings for people with patellofemoral
pain,5 low back pain,6 and other chronic musculoskeletal
pain.8 A systematic review of observational prospective stud-
ies reported that greater levels of kinesiophobia at baseline
can predict poor quality of life at six months in people with
chronic musculoskeletal pain.8 Interestingly, they only found
this association with the physical-related quality of life com-
ponent of the SF-12 questionnaire.45 This finding may indicate
that activity avoidance behaviour (caused by kinesiophobia)
negatively affects the quality of life in people with persistent
pain. However, in a sex-related analysis, we observed that in
women, kinesiophobia explained 29% of the variation of the
health-related quality of life, while in men it explained only
12%. These findings highlight the importance of addressing
kinesiophobia during the assessment and treatment program
for people with FAI syndrome, especially women.

Greater kinesiophobia was associated with lower physical
function assessed in our cohort supporting 46 cross-sectional
studies with 9351 people who demonstrated an association
between kinesiophobia and physical function in people with
persistent musculoskeletal pain8 and one cross-sectional
study in people with FAI syndrome.12 The link between
greater kinesiophobia and lower physical function is logical
considering the activity avoidance model explained by

Fig. 1 Scatter plots A to H representing all significant correla-

tions (p< 0.005) between kinesiophobia and the other patient

reported outcome measures for women and men.

Table 3 Linear Regression models, adjusted for age and BMI, exploring the percentage of variation of the dependent variables

explained by the independent variable (kinesiophobia) for women with femoroacetabular impingement syndrome.

Dependent variable R2 F B (95% CI)

HAGOS quality of life 0.36 41.22 -1.60 (-2.09, -1.10)

Health-related quality of life 0.29 28.41 -0.01 (-0.02, -0.01)

HAGOS physical function / daily living 0.27 26.05 -1.59 (-2.21, -0.97)

HAGOS physical activity 0.25 24.60 -2.23 (-3.12, -1.33)

Workplace activity limitations 0.24 22.42 0.31 (0.18, 0.45)

Single leg hop for distance 0.16 17.64 -0.02 (-0.03, -0.01)

HAGOS pain 0.18 15.30 -1.13 (-1.71, -0.55)

HAGOS symptoms 0.18 15.01 -1.00 (-1.52, -0.49)

HAGOS sport / recreation 0.17 13.95 -1.37 (-2.10, -0.64)

Side bridge 0.05 4.79 -1.04 (-1.98, -0.09)

HAGOS � Copenhagen Hip and Groin Outcome Score. From linear regression output: R2 indicates R square change, F indicates F change,
and B (95%CI) indicates B (95% confidence interval).
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Vlaeyen and Linton10 In this model, fear is characterized by
avoidance behaviours, of which the immediate consequen-
ces are that daily activities are not accomplished anymore,
and avoidance of daily activities results in worse physical
function.10 In our cohort, kinesiophobia explained higher
percentages of variation of all other PROMs and some physi-
cal tests (single leg hop for distance and side bridge) in
women than men. It seems that kinesiophobia plays a more
important role in the clinical presentation of women with
FAI syndrome than men. Similar to our findings, kinesiopho-
bia explained 28% of the variation of self-reported function
in a cohort of women with patellofemoral pain.5 In our
cohort of men, kinesiophobia had more impact on workplace
activity than physical function/daily living. A possible expla-
nation for this is culturally- and socially-related, in that
men’s jobs may sometimes involve carrying heavy loads (i.e.
construction workers), so the activity avoidance behaviour
may affect more these components than occupational activi-
ties undertaken by women. Future studies are needed to
investigate the relationship between kinesiophobia and
physical workload of different jobs.

Greater kinesiophobia demonstrated fair correlation with
greater pain in our cohort, regardless of sex. There is strong
evidence from 38 cross-sectional studies confirming this
association in people with chronic musculoskeletal pain.8

However, a recent study in people with FAI syndrome did not
find correlation between kinesiophobia and pain level mea-
sure using a visual analogue scale.12 The design of our study
does not allow any causality inference, however, a well dis-
seminated model suggests that pain is considered a threat-
ening stimulus that activates an immediate defensive
system.46 Subsequently, people start to anticipate the
occurrence of pain by gathering information about the asso-
ciation between neutral cues or conditioned stimuli and
pain.46 In this case, people learn from their direct experien-
ces. Although chronic pain cannot always be avoided, it is
possible to avoid the activities assumed to increase pain or
(re)injury. Consequently, people can develop fear of move-
ment, which may explain the association between kinesio-
phobia and pain in our cohort.

Greater kinesiophobia was correlated with worse perfor-
mance on side bridge test in women with FAI syndrome,
whereas no significant correlation was found in men. Interest-
ingly, a systematic review reported that women with FAI syn-
drome have strength deficits in all hip muscle compared to
asymptomatic people, whereas men were only impaired in

flexion and adduction strength.47 Additionally, a cross-sec-
tional study investigating sex-specific differences in hip mus-
cle strength in people with FAI syndrome reported that
abductor strength asymmetry between symptomatic and
asymptomatic hips is related to hip pain, only in women.48

Kinesiophobia explained 16% of the variation of the single leg
hop for distance in women with FAI syndrome. Interestingly, it
is higher than most of the findings in men. Despite impair-
ments in physical function being common in both women and
men with FAI syndrome,35 it seems that physical impairments
in men are associated with factors other than kinesiophobia.
During the single leg hop test, the hip may move into a posi-
tion of impingement resulting in pain, which might trigger
the activity avoidance behaviour in people, especially
women, with FAI syndrome. This avoidance behaviour may
explain why, even 12 to 24 months after hip arthroscopy, peo-
ple with chondrolabral pathology presented with worse per-
formance on the single leg hop for distance on both sides.35

We cannot assume that kinesiophobia causes these impair-
ments, however, when the activity avoidance behaviour
occurs in anticipation of pain rather than as a response to
pain, these behaviours may persist because there are fewer
opportunities to correct the (wrongful) expectancies and
beliefs about pain as a signal of threat of physical integrity.10

It highlights the importance of having specific components to
address kinesiophobia incorporated into best evidence-based
treatment for people with FAI syndrome.

Contradicting our hypothesis, kinesiophobia was not
related to hip range of motion in people with FAI syndrome. A
possible explanation for this finding is that evidence regarding
reduced hip range of motion, especially during flexion and
internal and external rotation, in people with FAI syndrome
compared to asymptomatic controls is limited and
conflicting,47,49 and there are no normative values for this
population. Therefore, it is not clear if our cohort of people
with FAI syndrome presented with reduced hip range of
motion. An interesting research question to be addressed in
the future would be if people with FAI syndrome presenting
reduced hip range of motion have higher levels of kinesiopho-
bia than people with FAI with normal hip range of motion.

Limitations

The Warwick agreement statement3 defines FAI syndrome as
a motion-related disorder of the hip with a triad of symp-
toms, clinical signs, and imaging findings. Therefore, we

Table 4 Linear Regression models, adjusted for age and BMI, exploring the percentage of variation of the dependent variables

explained by the independent variable (kinesiophobia) for men with femoroacetabular impingement syndrome.

Dependent variable R2 F B (95% CI)

HAGOS quality of life 0.35 36.29 -1.50 (-2.00, -1.00)

HAGOS pain 0.15 13.07 -0.96 (-1.49, -0.43)

HAGOS physical activity 0.18 15.25 -1.99 (-3.01, -0.98)

Workplace activity limitations 0.20 17.47 0.31 (0.16, 0.45)

Health-related quality of life 0.12 9.06 -0.01 (-0.02, -0.003)

HAGOS sport / recreation 0.13 9.91 -1.19 (-1.96, -0.44)

HAGOS symptoms 0.14 10.96 -0.99 (-1.59, -0.39)

HAGOS physical function / daily living 0.10 8.14 -0.96 (-1.64, -0.29)

HAGOS � Copenhagen Hip and Groin Outcome Score. From linear regression output: R2 indicates R square change, F indicates F change,
and B (95%CI) indicates B (95% confidence interval).
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chose people with an alpha angle higher than 60° to be sure
we had included people with FAI syndrome. It may impact
the capability to generalise our results to other hip-related
pain conditions. Future studies would need to examine other
hip-related pain conditions to understand how kinesiophobia
impact their clinical outcomes. The inclusion of only young
to middle aged adults in this study limits the external appli-
cability to other populations with FAI syndrome, such as ado-
lescents. Different occupation and levels of physical activity
may also result in different findings (i.e. athletes of elite
sports may have less fear of pain associated with activity).
We did not assess people who are asymptomatic, therefore,
it is not possible to determine if these associations exist
even without symptoms. A range of self-reported factors
including pain, quality of life, and functional capacity could
potentially influence our results if inserted as co-variates in
our regression models. However, we could not control for
these factors in our study because using subscales of the
same questionnaire to predict each other violates the
assumption of independence. Future studies could use inde-
pendent tools to explore the contribution of self-reported
measures from different constructs to explain the variance
of clinical outcomes in people with FAI syndrome.

Clinical implications

Kinesiophobia may be a barrier to exercise-based treatment
adherence. People with greater levels of kinesiophobia pres-
ent with lower level of satisfaction following exercise-based
treatment than people with lower levels.50 Some interven-
tions targeting kinesiophobia have shown good results in
people with persistent knee pain and other musculoskeletal
conditions.51,52 Exercise plus cognitive behavioural therapy
has been reported to reduce kinesiophobia for at least 6
months after total knee replacement.52 Strategies to com-
bine rehabilitation exercises and education, to inform
patients about kinesiophobia, and enable/facilitate effec-
tive autonomous management, could be instrumental in
improving perceptions of disease severity and minimising
overuse of vigilant protection.52,53 Based on the relationship
we found between greater kinesiophobia and worse self-
reported clinical presentation in people with FAI syndrome,
especially women, the effect of education on management
of kinesiophobia should be investigated in this population.

Conclusion

In people with FAI syndrome, greater kinesiophobia was asso-
ciated with worse PROMs, but not with hip range of motion.
While we did not find sex-related differences in the mean
score, in women, kinesiophobia was associated with worse
performance in physical tests and explained 36% of the vari-
ation of the hip-related quality of life, 29% of the health-
related quality of life, and 27% of the hip-related physical
function. In men, kinesiophobia explained 35%, 12%, and
10%, respectively. These findings might indicate that kinesio-
phobia plays a more important role in the clinical presenta-
tion of women with FAI syndrome than men. Kinesiophobia
could be addressed as part of tailored, exercise-based inter-
ventions.
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