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Background

Kinesiophobia is known to lead to a poor rate of return to sports despite following a
rigorous rehabilitation protocol following anterior cruciate ligament reconstruction
(ACLR).

Purpose

This study aimed to describe the perspectives on rehabilitation and recovery in patients
with ACLR categorized as having high or low kinesiophobia in relation to activity,
function, and psychological status.

Study Design
Mixed methods

Methods

Participants with primary ACLR (5-12 months postoperative) were recruited and divided
into high and low kinesiophobia groups based on the Tampa Scale of Kinesiophobia-11
scores. Participants completed the Tegner activity scale, Marx activity scale,
International Knee Documentation Committee, the Knee Injury and Osteoarthritis
Outcome Scale (KOOS), the Anterior Cruciate Ligament Return to Sports after Injury
scale, and the Generalized Anxiety Disorder-7; and participated in individual
semi-structured interviews. Interview data were qualitatively analyzed using the general
inductive approach. . Differences in outcomes of the PROs were analyzed using the
Mann-Whitney test (p<0.05).

Results

Nine participants with high kinesiophobia (age= 22.2 (3.1) years), five women) and low
kinesiophobia groups (n = 6, age=25.5 (3.4) years, four women) were recruited.
Participants in both the high and low kinesiophobia groups reported behaviors related to
these themes: fear of re-injury, activity avoidance and interlimb asymmetry, and coping
mechanisms. Significant differences were found between KOOS quality of life scores
between groups (High kinesiophobia group= 56.3 [37.5 -81.3], low kinesiophobia group=
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71.9 [62.5-75.0] p= 0.012). No statistical differences were found in any other outcome

measures.

Conclusions

Patients with primary ACLR report psychological, biomechanical, and other behavioral
changes that may negatively impact recovery. Significantly lower quality of life scores
among participants with high kinesiophobia suggest that fear of movement may have a
particularly detrimental impact on perceived recovery outcomes. These findings highlight
the importance of assessing psychological factors alongside physical recovery measures
in patients following ACLR, which may inform more comprehensive rehabilitation

approaches.

Level of Evidence
Level 3b; Qualitative= NA

INTRODUCTION

Injury to the anterior cruciate ligament (ACL) is common
in sports, with an estimated 68.6 ACL injuries per 100,000
person-years in the USA.! Surgical reconstruction of the
torn ligament is the preferred management method for iso-
lated ACL tears.2 Anterior cruciate ligament reconstruction
(ACLR) is followed by extensive rehabilitation focused on
physical impairments and functional outcomes,3 which can
last up to nine months and aims for a timely return to
sports.3 Another goal of ACLR rehabilitation is to achieve
the pre-injury level of physical performance. However, only
55% of participants are able to return to competitive
sports.4 Physical activity is crucial for overall health, as it
reduces the risk of non-communicable diseases.> A general
decrease in the level of physical activity is reported among
people in the years following ACLR® which is further asso-
ciated with an increase in other health-related problems,
such as obesity and high blood pressure,” and early onset
of osteoarthritis, which overall, increases the burden on the
healthcare system.8 Overall, these long-term complications
and reduced activity levels influences the quality of life,?
affecting general health and well-being in individuals with
ACLR.10.11

A sports injury has both physical and psychological con-
sequences for an athlete.l2 The structure of most rehabil-
itation protocols is to resolve physical post-operative im-
pairments followed by progression to exercises that mimic
sports activities.!3 This approach is successful for many
athletes; however, not for all. For instance, many patients
achieve functional milestones but still do not return to
sports, and fear of reinjury is a primary reason.!4 However,
psychological concerns are frequently underassessed and
undertreated within standard ACLR rehabilitation protocols
by clinicians.!® Kinesiophobia, defined as the fear of move-
ment is often elevated in patients who do not return to
sport and places them at high risk of experiencing sec-
ondary ACL injury.1® Also, individuals with high kinesio-
phobia post-surgery tend to have lower physical activity
levels, poorer self-reported knee function, and a lower re-
turn-to-sport rate compared to those with low kinesiopho-
bia.17.18 Patients with high kinesiophobia also achieve clin-
ical milestones later compared to those with low
kinesiophobia.l? There is a strong need to understand how

to identify patients with kinesiophobia early during reha-
bilitation so that their psychological concerns can be ad-
dressed; however, current practice lacks standards for this.

Objective scales, such as the Tampa Scale of Kinesio-
phobia,20 are available to assess the level of kinesiophobia
in participants during rehabilitation. The Tampa Scale of
Kinesiophobia-11 (TSK-11), is a shortened version adapted
from the original TSK-17 is one method used to assess ki-
nesiophobia. While the TSK-11 can assess or measure the
presence and severity of kinesiophobia, it may not iden-
tify which specific component or dimension of that fear
should be addressed in treatment with an individual ath-
lete. Inquiry through open-ended questions might help to
understand the specific fears that need to be addressed or
the reasons for not having fears in individuals with low ki-
nesiophobia. Identifying the key themes from qualitative
study can provide the foundation for determining the tar-
gets of interventions to address the psychological needs of
struggling patients. This knowledge is critical for clinicians,
researchers, and other health professionals to develop ef-
fective interventions. Further, including participants across
the kinesiophobia spectrum provides complementary in-
sights: those with higher kinesiophobia reveal avoidance
behaviors and barriers to return to sport, while those with
lower kinesiophobia highlight motivations and facilitators
that supported their recovery.

Therefore, the purpose of this mixed-methods study was
to describe the perspectives on rehabilitation and recovery
in patients following ACLR categorized as having high or
low kinesiophobia, and to compare their activity, function,
and psychological status. It was hypothesized that partici-
pants with low versus high kinesiophobia after ACLR would
demonstrate differences in psychological vulnerability, re-
silience levels, and knee function as reported by self-re-
ported outcome measures.

METHODS

PARTICIPANTS AND STUDY DESIGN

This was a mixed methods study. Participants completed
patient-reported outcome (PRO) measures (quantitative
data) and participated in face-to-face semi-structured in-
terviews (qualitative data).
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A purposive sampling strategy was used to identify par-
ticipants from a clinical data set of patients at the Univer-
sity of Virginia Exercise and Sports Injury Lab (Lower Ex-
tremity Assessment Program study). The database includes
patients with primary and revision ACLR (any graft type)
with or without associated ligamentous, meniscal, or chon-
dral injury. These patients were referred for postoperative
assessments that included muscle strength testing, func-
tional performance tests, and PROs. The study protocol was
approved by the University of Virginia Institutional Review
Board, and all participants provided written informed con-
sent.

Physically active participants aged 18-30 years and 5-12
months post-ACLR, actively engaged in rehabilitation, took
part in the study. Most of the participants had not returned
to their sports. This time range was chosen because it cor-
responds with a return to activity phase of rehabilitation,
whereby rehabilitation is aimed at returning the patient
to previous activity levels and where reinjury fear peaks.2!
Participants with English as a second language were ex-
cluded from the study.

PROCEDURES

The TSK-11 was used to assess kinesiophobia and stratify
participants into two groups based on their scores.20 Pre-
vious research has identified scores over 17 on the TSK-11
as signifying a person experiencing a high fear of re-in-
jury.22 Participants were categorized into either high kine-
siophobia (TSK-11 >17) or low kinesiophobia (TSK-11 <17)
groups. Participants were enrolled until data saturation was
reached for each group separately in the qualitative portion
of the study, meaning enrollment continued until no new
themes or insights emerged from additional interviews.

Participants completed a demographic questionnaire
that included their age, sex, weight, and the date of their
surgery, and patient-reported outcomes (PRO) including
the Tegner Activity Scale,23 the Marx Activity Scale,24 and
the Knee Injury and Osteoarthritis Outcome Scale
(KOOS),25 the International Knee Documentation Commit-
tee (IKDC),26 the Anterior Cruciate Ligament Return to
Sports Index (ACL-RSI),27 and the Generalized Anxiety Dis-
order-7 (GAD-7).28

The Tegner Activity Scale is a one-item score that grades
activity based on work and sports activities, ranging from 0
to 10. Zero represents disability due to knee problems, and
10 represents a national or international level player.23 Par-
ticipants reported their ‘before injury’ and ‘current’ physi-
cal activity levels during the study.

The Marx Activity Scale is based on specific knee func-
tions and frequency of participation. Each of four knee
functions (running, cutting, decelerating, and pivoting) is
rated on a five-point scale of frequency (<1 time in a month,
1 time/month, 1 time in a week, 2 or 3 times in a week, or
4 or more times a week) and scored between 0 and 4. The
scale is scored by adding the scores to give a total out of a
possible 16 points, with a higher score indicating more fre-
quent participation.24

The Knee Injury and Osteoarthritis Score (KOOS) mea-
sures patients’ opinions about their knee and associated

problems such as ligamentous injuries.?? It has five sub-
scales: (1) pain, (2) symptoms, (3) function during activities
of daily living, (4) sport and recreational function, and (5)
knee-related quality of life. Each subscale is scored sepa-
rately on a scale from 0% to 100%, where higher values
indicate better knee function. KOOS subscales have good
reliability and validity in patients with knee injuries. Of
particular interest in this study, the minimally clinically
important difference for the KOOS quality of life subscale is
8 points.29:30

The International Knee Documentation Committee
(IKDC) subjective form measures regional knee health in
terms of knee function and is reliable and valid for assess-
ing knee ligamentous injuries.2® Scores range from 0 to 100,
where 100 indicates that a patient has no limitation with
daily or sporting activities and an absence of symptoms.!?
The IKDC demonstrates good internal consistency and test-
retest reliability in patients with ACLR.26

The Anterior Cruciate Ligament - Return to Sport after
Injury (ACL-RSI) scale is a reliable and valid 12-item ques-
tionnaire to assess psychological readiness for sports par-
ticipation in the domains of emotion, confidence in perfor-
mance, and risk appraisal.2” The scale ranges from 1 to 10,
with higher scores indicating a more positive psychological
response. The total score is determined by adding the val-
ues of the 12 responses and then calculating their relation-
ship to 100 to obtain a percentage.

The Generalized Anxiety Disorder-7 (GAD-7) scale is a
brief, self-report questionnaire used to assess anxiety
symptoms, with a score of 10 or higher suggesting a po-
tential diagnosis of Generalized Anxiety Disorder (GAD).3!
This was included to assess because anxiety can negatively
impact recovery and return to sport, and early identifica-
tion allows for timely interventions to improve outcomes.32

QUALITATIVE INTERVIEWS

All interviews were conducted individually via Zoom by two
researchers who were not blinded to the participants’ level
of kinesiophobia. MK (physical therapist), who has clini-
cal experience of 4.5 years in musculoskeletal rehabilitation
and experience conducting and publishing qualitative re-
search studies, served as the primary interviewer for all in-
terviews. LV (athletic trainer), who has clinical experience
of 28 years and involvement in conducting qualitative stud-
ies, participated as a co-interviewer in alternating inter-
views.

The interviews were conducted using an interview guide
consisting of open-ended and follow up questions (Table
1) developed and refined by the research team. Interviews
began with brief introductions of the research team and
stating the purpose of the interview. Following that partic-
ipants were asked about their injury onset, their rehabili-
tation journey, challenges, and the present situation. While
the guide provided structure, the selection and wording of
specific questions and their respective order depended on
how the interview proceeded. Field notes were taken dur-
ing and after the interview. All interviews were recorded
and transcribed verbatim. The sample size was based on
data saturation for each group separately.33 To determine
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Table 1. Interview Guide

Introduction: Explain the aim of the study to the participants

1. Please could you give me some information about yourself in terms of your occupation and sports background?

2. Could you describe to me how your knee injury happened, and what happened with the knee since then?

3. How do you feel about your reconstructed knee now? a. Experience with surgery? Prehab?

Knee Health and rehabilitation

4. Please describe your experience with rehabilitation. What are the symptoms, struggles, and progress related to your knee?

5.What are the greatest challenges related to the rehabilitation of the knee you are facing in your daily life? What makes this hard?
What areas of progress have you seen and how have you been able to achieve those?

7.How do you feel about your knee? Do you bear the equal weight on both sides? If not, what do you think is the problem? Are there
activities you're avoiding because of fear of knee pain? Or fear of reinjury?

8. What do you expect from the rehabilitation team? How can we improve?
How can we help you building your confidence? When should we intervene specifically regarding the help with confidence?

9. What are the differences in your life or situation because of your knee? The present situation (Challenges? Knee Function? Activity
level?)

10. What strategies, if any, have you found helpful to address these difficulties or motivate you throughout the rehabilitation process
so far? What evokes the most fear in you? Which activity and why?

11. Do you think that there will be any activities which you think will be hard to achieve on the injured knee? Prompts: How about

single leg hop? Jump and twist. What is holding you back?

Future plans

12. If you could give a word of advice to someone about to begin the same rehab process as you, what would it be?

13. Is there anything more that you would like to add that you think would be beneficial for our understanding of your physical, mental

and emotional recovery following ACL injury?

14. How confident would you be in your knee after completion of rehabilitation process? (Expectations? Challenges? Function?

Activity level?)

data saturation, new participants were recruited and inter-
viewed until no new themes emerged from the transcrip-
tion. Once data saturation occurred, two more interviews
were conducted to verify that no new themes emerged from
those interviews.33 Recruitment was stopped following
that. The trustworthiness and dependability of the data
were established through the parallel coding of every alter-
native interview by a second researcher. The confirmability
of the study findings was ensured through an open discus-
sion within the research team following the analysis.

STATISTICAL ANALYSIS

Descriptive analyses (median and ranges) were performed
for the patient-reported outcomes. Due to non-normality of
data, Mann-Whitney tests were used to determine examine
differences PRO scores among the groups. Effect sizes were
calculated using Cohen’s d to assess the magnitude of dif-
ferences between groups.34 Effect sizes were interpreted as
small (d = 0.2), medium (d = 0.5), or large (d = 0.8) accord-
ing to established conventions.3*

Qualitative data were collated using an Excel spread-
sheet (Microsoft Office 2019). The general inductive
method was used for analysis of the interview data.3% In
this method, the transcriptions were read multiple times,
and text segments reflecting the participants’ experiences
are identified and coded by two researchers in the team
independently. The codes were categorized, and the re-
searcher’s developed links between these categories and
identified the themes relevant to the research aims. The
categories and emerging themes and sub-themes were dis-

cussed and confirmed by the research team. Quotes and
themes were used to analyze the unique and common
themes among both groups.

RESULTS

Nine participants (5 women) were placed in the high kine-
siophobia group and six participants (4 women) in the low
kinesiophobia group. There were no statistically significant
demographic differences between the groups in (Table 2).
Participants were at a lower level of physical activity com-
pared to their pre-injury level based on the Tegner scores,
although not significantly different between groups. (Table
2)

The TSK-11 score was significantly different between
groups (high kinesiophobia = 25.0, range (18-30); low ki-
nesiophobia = 13.5 (12-15), (P= 0.001)(Table 3). The only
other statistically significant difference in patients’ re-
ported outcomes was in the KOOS quality of life subscale
(high kinesiophobia= 56.3 (37.5-81.3); low kinesiophobia=
71.9 (62.5-75.0); P=0.012). The 15.6-point difference be-
tween groups exceeded the established MCID of 8 points
by nearly two-fold, indicating a clinically meaningful dif-
ference. Notably, while other KOOS subscales (pain, symp-
toms, sports function, and ADL) showed numerical differ-
ences favoring the low kinesiophobia group, none reached
statistical significance. (Table 2). The difference in ACL-RSI
scores between the high kinesiophobia (Mean = 44.9) and
low kinesiophobia (Mean = 71.2) groups, while not statisti-
cally significantly different (p = 0.059), exceeded the estab-
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Table 2. Patient demographics following ACL Reconstruction by group

High kinesiophobia (n=9) Low kinesiophobia (n=6) p-value
Age (years) 222+3.1 255+34 0.913
Range 18-28 Range 20-30

Sex 5 women/9 men 4 women/2 men

Weight (Ibs) 167.3+28.1 179.3+31.6 0.637
Time since reconstruction (months) 7.0 (range 5.5-11.0) 7.5(6.0-11.0) 0.465
Tegner score- Before injury 7 9 0.134
Tegner score- Current 5 6 0.197

Mean # standard deviations reported. Mann-Whitney test, p < 0.05.

TSK: Tampa Scale of Kinesiophobia; ACL-RSI: Anterior Cruciate Ligament Return to Sports after Injury scale; KOOS: Knee Injury and Osteoarthritis Outcome Score; IKDC: Interna-
tional Knee Documentation Committee; GAD: Generalized Anxiety Disorder; Mann-Whitney test, p < 0.05. Median (ranges) reported, bolded values indicate the statistical signifi-

cance difference between variables

Table 3. Patient reported outcomes following ACL reconstruction by group

High kinesiophobia (n=9) Low kinesiophobia (n=6) p-value

TSK-11 25 (range 18-30) 13.5(12-15) 0.001
ACL-RSI 44.9 (range 25.8-93.9) 71.2 (45.5-97.58) 0.059
GAD 6(0-14) 5(0-21) 0.864
Marx activity scale 9(0- 16) 8.5(0-16) 0.674
KOOS scores (0-100)

KOOS Pain 71.4(60.7-100.0) 93.8 (60.7- 100.0) 0.800
KOOS Symptoms 71.4(53.6-94.4) 66.1(57.1-88.9) 0.407
KOOS Sports 65.0(35.0-90.0) 82.5(65.0- 95.0) 0.106
KOOS Quality of life 56.3(37.5-81.3) 71.9 (62.5-75.0) 0.012
KOOS ADL 100.0 (88.2-100.0) 98.5(98.5-100.0) 0.100
IKDC 75.0 (50-100) 85(74.0-90.0) 0.075

lished MCID of 9-10 points by more than 2.5-fold, with a
large effect size (Cohen’s d = 1.39).

Participants took between 17 minutes to 50 minutes to
complete the interview. No interview was repeated. Initial
coding was used on the interview transcriptions, which
were then condensed into 10 sub-themes that portrayed
the most common concerns. These sub-themes were then
grouped into three major themes: (1) fear of re-injury, (2)
interlimb asymmetry and activity avoidance, and (3) coping
mechanisms. Participants were assigned alphanumeric
codes (e.g., DR_06) to maintain confidentiality, and these
codes are used throughout the results when presenting
quotations. Example quotes for each theme are presented
in Table 4. An expanded list of quotes supporting theme
and subthemes are presented in Appendix 1.

The themes of the study are be depicted in Figure 1.
As demonstrated in the figure, patients experience and go
through a similar journey and encounter injury-related fear,
activity avoidance and interlimb asymmetry, and develop
coping strategies whether they are high or low scorers on
the TSK-11 However, these themes can be viewed on a
spectrum ranging from mild to extreme within each group.
For example, participants in the high kinesiophobia group
identified a fear of returning to pre-injury activities and
sports, whereas participants in the low kinesiophobia group
also identified some concerns regarding returning to full

activity. However, these concerns were outweighed by a
strong desire to return to sports among participants with
low kinesiophobia. Similarly, activity avoidance was one
of the themes where participants with high kinesiophobia
changed and avoided some of the activities of daily living,
while participants with low kinesiophobia were only cau-
tious about certain new activities. Both groups noted in-
terlimb asymmetry as a concern; participants in high ki-
nesiophobia seemed to magnify the differences, leading to
uncertainty and fear, while participants in low kinesiopho-
bia did not seem to be limited by these differences. Coping
strategies differed between groups such that participants
with high kinesiophobia seemed to be using less coping
strategies and seemed to have multiple concerns leading
to uncertainty, whereas participants with low kinesiopho-
bia used coping strategies that seemed to lead to positivity,
motivation, and persistence through the rehabilitation.

THEME 1: INJURY RELATED FEARS

All participants described experiencing injury-related fear
regarding the knee which appeared related to several fac-
tors (sub-themes): Concern about the future knee health;
Low confidence in the knee; Toll of rehabilitation process;
Mental hurdles related to mechanism of injury.
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Table 4. Themes and subthemes from participants’ interviews with example quotes

Participant Quote

Themes Sub-Themes Quote #
1. Injury related fear
Concern with 1
future
outcome
2
Confidence in 3
the
reconstructed
knee
4
Toll of 5
rehabilitation
process
6
Mental 7
hurdles

related to the
mechanism of
injury

“I don’'t want to reenter a game where there’s heavy contact, and you know I'm
focused on the context of the game and not, you know, protecting my knee and you
know make a bad step, a bad cut or run into someone at a bad angle and basically be
back at square one as far as the injury is concerned” Participant_DR_06, HK group

“l hope to be able to like return and perform to the level | was before injury um, and |
don’t think yeah | don’t think like fear and anxiety would prevent me from being able
todo that, so | think it really would just be the physical element of does this like
operate at full capacity.” Participant_MT_02, LK group

“I've gone out to the soccer field with a soccer ball and done some of the motions
and activities that are involved in that, but | haven’t uh felt comfortable, or you know
| don't feel that my knee is in a place where | could play in a game for example”
Particpant_DR_06, HK group

“Yeah that, that was challenging, it still is, it still is, it’s probably the last thing to
come back I'd say, um the jumping is—again that’s progressively been coming back,
um but it’s still not there yet, so yeah still trying to build that confidence up.”
Participant_GS_08, LK group

“I would say probably the fear of having to go through the surgery and rehab again -
because initially after the surgery, it was terrible. | guess the fear of having to restart
the process.” Participant_ER_13, HK group

“I feel like they don’t necessarily tell you exactly how hard it can be, and | don’'t know
if everybody—I mean | would imagine that a lot of athletes who tear it have the same
experience as me where, suddenly you feel lost ‘cuz you can't work out.” Participant_
EC_05, LK group

“l understand that | haven't truly played basketball for a long time, so it’s going to be
a process to get my form or ability back. | think for me, what’s kind of the most scary
is starting to perform the certain movements again that are how | got injured in the
first place. | think that’s probably the most concerning part, rather than just trying to
get back to performance, or equal performance as to what | was.”
Participant_SW_15, HK group

“Single-leg hop freaked me out, because, when | was on the mountain, | had taken
four steps going up the mountain to get to my skis that had come off, and on my
fourth step | hyper-extended my knee. When | fell, | felt the twist and the pain and
discomfort, so | knew | was injured. When | started doing one-legged hops, | started
feeling a similar feeling as | fatigued. This was difficult because the single-leg
hopping psychologically took me back to the feeling | had on the mountain. The
sensation | felt when | was hopping was more because of poor form because of
fatigue than my knee ability. Once | had that realization, there hasn’t been much of a
fear of re-injury outside of that first two weeks post surgery.” Participant_TB_11, LK
group

2. Activity Avoidance/ Interlimb Asymmetry

Perceived 9
pain during
movement

10
Hesitancy 11
during
performance

12

“I think it was difficult just like working through the pain like in my knee. Because it
was a lot more painful than | anticipated. And that may have just been because of
the type of graft that they did. The patellar graft, like the bone anchoring that they
have to do, | think that just caused a lot of pain. Which | know is subjective, right, but
then it was difficult to like to ride the bike and do different exercises because the
pain was limiting what | could do.” Participant_ER_13, HK group

“I'm able to do everything. It's sore, the knee is sore, but nothing - | mean it’s pain,
I'm used to it, but nothing | cannot get over. Then, | don’t know what else. Like
honestly | feel fine, in the weight room I'm lifting bigger weight than | have in my life,
and I'm still on top of that doing my rehab.” Participant_TS_14, LK group

“Then one time my physical therapist said | was going to do a single leg box jump on
my knee that | had surgery on and | was in shock and was like “I don’t think | can
physically do that” so was just standing there staring at the box. Then eventually |
did it - they have different sizes of the boxes - | was able to get up to the 9 inch box. It
was totally just the mental wall of thinking “I just can’t do this, this is too much for
me.” Participant_JH_12, HK group

“I'd probably give it a 7, 7 out of 10 right now, again it’s mostly because | just haven't
done alot of it. If | had gone out to play basketball last week and everything went
fine, that would probably be a 9 out of 10, but | haven't really tried it yet, so that’s
why my confidence is a bit low. | feel like right now | could go out and play basketball
and give that a whirl, so we're close. I'd say that once I've tried it my confidence will
go up.” Participant_GS_08, LK group
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Perceived 13 “I think, uh well | think part of it is like strength, like I'm not like as strong on one side,
strength/ um and | think like mentally | compensate on my uninvolved side like a lot like when
mobility I'm doing like cutting and stuff.” Participant_LR_01, HK group
deficits 14 “It takes conscious effort to do things with my left knee that it does not take to do
things with my right knee still, | have to pay attention. So if I'm not paying attention,
then I'll just default to my right leg, but if | pay attention | can still do stuff with my
left effectively, | just have to think about it Participant_MT_02, LK group
3. Coping Mechanisms
Motivating 15 “I mean also too just every little milestone that | would reach or every little thing |
factors would do good you know they would be so happy with me and cheer me on even if it
was just you know just fully extending my leg like “Yay that’s awesome!” You know
just that positive reinforcement.” Participant_HS_03, HK group
16 “I'm a graduate student, so this is my last season here. | want to play professional
basketball for my country, like | hope to go to the Olympics with them. | love
basketball so much, like so much, and | sacrifice so much for this sport. So | am
anxious about this season, but | try to not think about it too much in the moment |
just do my thing and I'll see what happens.” Participant_TS_14, LK group
Support 17 “I have to be very nice to my girlfriend who | live with because she helps me a lot, so
system that’s something you know she helps a lot at first especially when | was uh—my knee
reconstruction post-op was pretty painful for a while and | had to count on—if | lived
alone, | wouldn’t have been able to do it.” Participant_CK_04, HK group
18 “For the first time | started doing yoga, and my family was telling me, “you’re strong,
you need to do yoga, that’s going to help you”. | got my whole team doing yoga
because it really does help with stress, with my mind, and the stretching part of it
Participant_TS_14, LK group
Strategies for 19 “I would say, don’t skip your PT, even though it sucks. And then just try to be patient
mental/ with the process. So initially, like not even being able to lift your leg feels so
physical defeating, and it’s such a terrible feeling, but you just have to be patient with the
roadblocks process. Because it does get better - slowly, but it does get better.”
Participant_ER_13, HK group
20 “I'm not complaining, I'm so happy with my experience—but | do wish that before

surgery they just warned you a little bit more that it’s like 8 month of physical
therapy twice a week.” Participant_EC_05, LK group

High Kinesiophobia (HK); Low Kinesiophobia (LK)

Communication

Consistently identified fear to
return to pre-injury activities
and sport

Ruminated about the knee or
had att

Lower coping resource

doubt funcertainty

High Kinesiophobia

distracted during rehabilitation

Expectations
Low Kinesiophobia

dentified some concerns with
returning to full activity but
typically overridden by desire
to return to sport

Injury related fear

Interlimb asymmetry/Activity

Avoidance
s and Copl ng Higher coping resources led to
positivity, motivation and
ading to persistence through rehabilitation
challenge and use of emotion
regulation
Support

Figure 1. Themes emerging from participant interviews.
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CONCERN WITH THE FUTURE OUTCOME

Participants across both groups expressed concerns about
re-injury, though these manifested differently. The major-
ity of participants worried about the future health of their
knee, particularly the increased risk of developing os-
teoarthritis or requiring total knee arthroplasty early in life.
One participant in the high kinesiophobia group described
not feeling ready to return to contact sports, expressing
worry that game situations could lead to re-injury (quote 1,
Table 4). In contrast, a participant in the low kinesiopho-
bia group acknowledged concerns but emphasized wanting
a physically stable knee rather than being driven by fear or
anxiety (quote 2).

CONFIDENCE IN THE RECONSTRUCTED KNEE

Several participants displayed low confidence in their re-
constructed knee and in their ability to perform at pre-in-
jury levels. Participants in the high kinesiophobia group de-
scribed avoiding activities in which they lacked confidence.
For example, one participant explained attempting sport-
like activities but feeling uncomfortable with the knee’s
response (quote 3). Participants in the low kinesiophobia
group also noted confidence issues but framed them as part
of an active rebuilding process, such as one participant who
reported working to build confidence in jumping move-
ments (quote 4).

THE TOLL OF THE REHABILITATION PROCESS

The majority of participants described the rehabilitation
process as lengthy and difficult, both mentally and phys-
ically. The prospect of experiencing rehabilitation again
contributed to injury-related fear. A participant in the high
kinesiophobia group expressed fear of having another
surgery or enduring the lengthy rehabilitation process
again (quote 5). Similarly, a participant in the low kinesio-
phobia group described feeling unprepared for the difficulty
level and noted the challenge of losing their athletic iden-
tity due to post-surgical restrictions (quote 6).

MENTAL HURDLES RELATED TO MECHANISM OF INJURY

Several participants discussed fear related to movements
similar to their injury mechanism, particularly as rehabil-
itation intensity increased with cutting and jumping ac-
tivities. One participant in the high kinesiophobia group
identified this as their most concerning issue (quote 7). A
participant in the low kinesiophobia group described ini-
tial fear with single-leg hopping but noted that proper form
helped overcome this fear (quote 8).

THEME 2: ACTIVITY AVOIDANCE AND INTERLIMB
ASYMMETRY

All participants reported avoiding certain activities, espe-
cially sports-related movements. Participants noted differ-
ences in strength and mobility between limbs and often
favored the uninjured limb when the affected limb felt fa-

tigued. These asymmetries were frequently associated with
activity avoidance or perceived pain.

PERCEIVED PAIN DURING MOVEMENT

Several participants in both groups experienced pain during
movement, though their responses differed. Participants in
the high kinesiophobia group more often allowed pain to
limit their activities. One participant described out-of-pro-
portion pain leading to avoidance of activities such as cy-
cling and rehabilitation exercises (quote 9). In contrast,
participants in the low kinesiophobia group typically con-
tinued activities despite experiencing some pain, with one
participant noting knee pain but maintaining their rehabil-
itation program (quote 10).

HESITANCY DURING PERFORMANCE

The majority of participants in the high kinesiophobia
group displayed hesitancy during performance, with one
describing extreme reluctance to perform a single-leg box
jump even under physical therapist supervision (quote 11).
Fewer participants in the low kinesiophobia group dis-
cussed hesitancy, with one attributing it primarily to phys-
ical strength concerns rather than fear of re-injury (quote
12).

PERCEIVED STRENGTH AND MOBILITY DEFICITS

Participants across both groups recognized strength and
mobility deficits in the reconstructed knee. A participant in
the high kinesiophobia group noted compensating with the
unaffected side during cutting motions (quote 13). A par-
ticipant in the low kinesiophobia group described making
conscious efforts to correct weight-shifting patterns during
exercise (quote 14).

THEME 3: COPING MECHANISMS

Participants in both groups experienced different levels of
positive coping throughout the rehabilitation process, but
the mechanisms used varied widely within and between
both groups. Participants discussed their motivational fac-
tors and the level of support they received from friends and
family. Participants in the high kinesiophobia group dis-
played a higher utilization of support than the participants
in the low kinesiophobia group. Lastly, strategies to help
with the physical and mental roadblocks were discussed.

MOTIVATING FACTORS

Participants in both groups experienced varying levels of
positive coping throughout rehabilitation, though mecha-
nisms differed considerably. Several participants identified
motivating factors that sustained them through rehabilita-
tion. A participant in the high kinesiophobia group cited
encouragement from their physical therapist as a signifi-
cant motivator (quote 15). A participant in the low kine-
siophobia group described their professional athletic aspi-
rations and the sacrifices they had made to their sport as
primary motivation (quote 16).
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SUPPORT SYSTEM

Several participants recognized the importance of their
support systems, including physical therapists, friends,
family, and teammates. A participant in the high kinesio-
phobia group credited their girlfriend as essential to com-
pleting rehabilitation (quote 17). A participant in the low
kinesiophobia group described how family encouragement
to try yoga, combined with teammates joining the activity,
provided valuable support while regaining knee strength
(quote 18).

STRATEGIES FOR MENTAL/PHYSICAL ROADBLOCKS

The majority of participants discussed strategies for man-
aging mental and physical roadblocks. A participant in the
high kinesiophobia group emphasized the value of patience
and trust in the rehabilitation process (quote 19). A partic-
ipant in the low kinesiophobia group wished for more pre-
surgical education about the rehabilitation process’s inten-
sity and duration (quote 20).

DISCUSSION

The purpose of this mixed-methods study was to describe
the perspectives on rehabilitation and recovery in patients
following ACLR categorized as having high or low kinesio-
phobia, and to compare their activity, function, and psy-
chological status using patient-reported outcomes and
semi-structured interviews.

The 26.3-point difference in ACL-RSI scores between
groups, with a large effect size (Cohen’s d=1.39) represents
a clinically meaningful gap in psychological readiness to re-
turn to sport that exceeded the established MCID of 9-10
points by more than 2.5-fold. Notably, the high kinesio-
phobia group’s mean score fell below the critical threshold
of 56, which has been associated with successful return
to sport, while the low kinesiophobia group exceeded this
benchmark. These findings underscore the substantial im-
pact of kinesiophobia on psychological readiness and sug-
gest that patients with high kinesiophobia may require tar-
geted psychological interventions to improve readiness for
return to sport. The lack of statistically significant differ-
ence in scores between groups (p = 0.059) likely reflects
limited statistical power due to small sample size (n = 15)
rather than absence of a true clinical difference.

A significant difference in KOOS quality of life scores
between groups (15.6 points, p=0.012) provides important
context for understanding the broader impact of kinesio-
phobia on patients’ lives beyond physical function. The
quality of life subscale captures patients’ overall knee-re-
lated concerns, lifestyle modifications, and confi-
dence—constructs that align closely with the qualitative
themes of injury-related fear and activity avoidance identi-
fied in this study. While physical function measures (KOOS
ADL, KOOS Sports, IKDC) showed numerical differences be-
tween groups that were not significantly different, the sub-
stantial difference in quality of life subscale score suggests
that kinesiophobia’s primary impact may be on psycholog-

ical well-being and perceived limitations rather than ob-
jective physical capabilities at this stage of recovery. This
finding reinforces that addressing kinesiophobia requires
attention to both physical rehabilitation and psychosocial
factors that influence how patients perceive and interact
with their reconstructed knee in daily life. The lack of sig-
nificant differences in other KOOS subscales (pain, symp-
toms, ADL, sports function) despite the large quality of
life difference further emphasizes the disconnect between
physical capacity and psychological readiness that charac-
terizes high kinesiophobia.

The most common theme discovered among the partici-
pants was injury-related fear. Overall, the degree to which
participants feared injury varied widely among the two
groups. Participants in both groups seemed to be expe-
riencing injury-related fears. Participants with low kine-
siophobia explained frustration with being away from the
sports that they felt were a part of their identity. These par-
ticipants also seemed more motivated to return to pre-in-
jury levels and wanted to continue playing the sports with-
out concern for re-injury. Other participants with low fear
were done with high-level sports due to graduation; there-
fore, they were not as concerned with returning to pre-in-
jury levels but rather just wanted to regain full function
for activities of daily living. On the other hand, partici-
pants with high fear described high levels of activity avoid-
ance and caution. Elevated levels of fear have also been
noted in another study, which reported an association be-
tween fear of reinjury and protected movement and acti-
vation patterns among patients two years after surgery.3¢
Athletes with a high fear of reinjury may reduce exposure to
physical activities, which leads to an athlete’s perception of
low function.37 This association between fear and maladap-
tive movement patterns needs to be addressed by clinicians
early on as it can predispose the patients to re-injury.

Activity avoidance and interlimb asymmetry were highly
linked throughout the interviews. Participants described
avoiding the use of their injured knee during day-to-day
functional tasks. Certain participants described avoiding
jumping off the injured leg though that was their dominant
leg. Other participants noted the development of a limp,
even in the absence of knee pain. Some participants de-
scribed favoring the uninjured leg during exercises such as
squats and even going up and downstairs. This limb avoid-
ance pattern can lead to maladaptive behavior among par-
ticipants, causing them to start avoiding loading on the
injured side. Athletes with asymmetrical movement pat-
terns at the hip and knee 1-year post-surgery are at least
three times more likely to experience a second ACL injury
than those without asymmetries.!5 Noticing and addressing
these movement asymmetries early in the rehabilitation
process is extremely important for restoring the optimal
movement pattern. These altered movement patterns can
potentially lead to the onset and progression of os-
teoarthritis.33 A previous study has indicated that asym-
metrical loading (i.e., underloading the surgical limb) dur-
ing gait early after ACL injury and six months after ACLR
were associated with radiographic signs of osteoarthritis
five years after surgery.3?
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Coping, in psychology, refers to the cognitive and be-
havioral efforts people use to manage stressful or chal-
lenging situations, aiming to reduce stress and its negative
effects.40 Individuals exhibit significant differences in cop-
ing strategies when faced with stressful situations.#! In
the current study, coping mechanisms (the psychological
processes used to manage stress) varied widely among the
participants. Participants in the high kinesiophobia group
reported using fewer coping resources (the available sup-
ports and tools, such as social networks or access to ther-
apy) during the rehabilitation could lead to feelings of
doubt and uncertainty about rehabilitation progression,
and this was more apparent in high kinesiophobia group
participants. In contrast, participants in the low kinesio-
phobia group expressed utilizing coping resources lead to
positivity, motivation, and persistence through the rehabil-
itation process. The use of coping strategies (specific tech-
niques or actions, such as positive reframing) is known to
improve return to sport and reduce fear of re-injury.#2 Par-
ticipants with high kinesiophobia and fewer coping strate-
gies are important to recognize as these behavioral patterns
can ultimately increase feelings of depression and anxiety
among participants. Higher kinesiophobia, along with
lower coping patterns, can slow down the progression dur-
ing the rehabilitation.

Lower participation in sports and poor quality of life in
the high kinesiophobia group is concerning. This can per-
sist up to five years post-surgery.10 Poor quality of life and
high fears of re-injury were reported up to 10 years post-
operatively by another study.#3 This can lead to lower lev-
els of satisfaction and lower physical activity levels.!8 Phys-
ical therapists and athletic trainers can help participants
by identifying these themes in patients to provide needed
support. It is well known that having a positive support
system can lead to improved outcomes; therefore, the au-
thors recommend incorporating supportive techniques into
the rehabilitation process. While use of reliable and valid
questionnaires such as TSK-11 can help identify the pa-
tients, however, subjectively noticing confidence while pa-
tients perform the movements during the rehabilitation can
be helpful. Interventions such as psychologically informed
practices, including cognitive behavioral therapy, graded
exposure, and or referral to psychologists may help pa-
tients. %4

LIMITATIONS

As with any study there are strengths and limitations. The
small sample size is a limitation of this study that likely
reduced statistical power to detect significant differences
in quantitative patient-reported outcomes. However, the
primary aim of this mixed-methods study was to explore
qualitative themes and experiences through in-depth in-
terviews, with sample size determined by data saturation
rather than statistical power calculations for quantitative
comparisons. The enrollment of participants continued un-
til thematic saturation was achieved in each group sepa-
rately, which is an appropriate methodology for the quali-
tative component but may have limited the ability to detect
all statistically significant differences in PROs. Future stud-

ies with larger sample sizes adequately powered for quanti-
tative analysis would be valuable to confirm the preliminary
quantitative findings presented here. Interviewers were not
blinded to the participants’ level of kinesiophobia and their
group. As both groups were interviewed using the same in-
terview guide, the authors believe that that lack of blinding
had any impact on study results. Also, it should be noted
that while kinesiophobia and resilience are related psycho-
logical constructs, they are distinct. Low kinesiophobia re-
flects reduced fear of movement, whereas resilience encom-
passes broader adaptive capacity. Future research should
examine how these constructs interact during ACL rehabil-
itation. Lastly, the wide range of time from surgery (5-11
months) is a limitation, as participants may have been at
different rehabilitation stages with varying psychological
needs. Kinesiophobia and coping mechanisms may mani-
fest differently depending on where individuals are in their
recovery journey, making it difficult to isolate the impact
of kinesiophobia level from rehabilitation stage. Future re-
search should examine narrower post-operative time win-
dows or use longitudinal designs to track how psychological
factors evolve throughout rehabilitation Participants in-
cluded in the study were up to 12 months post-surgery;
this may limit the generalizability of the study findings
for those at later stages post-rehabilitation. These findings
provide insights into the experiences of individuals follow-
ing ACLR within the United States healthcare context and
may inform clinical practice in physical rehabilitation set-
tings.

CONCLUSIONS

Significant differences in KOOS quality of life scores were
found between high and low kinesiophobia groups follow-
ing ACLR, highlighting the importance of assessing psy-
chosocial well-being alongside physical outcomes. Injury-
related fear, activity avoidance, and coping mechanisms
were common themes across participants, though they
manifested differently between high and low kinesiophobia
groups. It appears that patients may demonstrate adequate
physical progress while experiencing perceived substantial
deficits in knee-related quality of life. These findings un-
derscore the multifaceted nature of psychological factors in
ACLR recovery and suggest that kinesiophobia assessment
may provide valuable information beyond traditional phys-
ical measures when evaluating patient recovery status
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