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Background: Fear of reinjury is common after anterior cruciate ligament reconstruction (ACLR) and often deters a return to
preinjury sport participation. A better understanding of injury-related fear is needed to inform rehabilitation strategies.

Purpose/Hypothesis: The purpose of this study was to (1) identify individual fear-evoking tasks or situations, (2) compare the
intensity and amount of change relative to other injury-related fears (reinjury, knee giving way, and knee pain) after completion of a
return-to-sport training program, and (3) determine whether standardized questionnaires can identify the intensity of fear for the
individual fear-evoking task or situation and for fear of reinjury. The hypothesis was that the task or situation that evokes fear would
vary across patients and the intensity of that fear would be higher and show less change after return-to-sport training compared
with other injury-related fears.

Study Design: Case series; Level of evidence, 4.

Methods: Participants included 33 patients (15 males; mean age, 18 years) with ACLR who enrolled in a group-format return-to-
sport training program. Questionnaires completed before and after return-to-sport training included items to specify fear-evoking
tasks or situations, items to rate the intensity of various injury-related fears, the Anterior Cruciate Ligament Return to Sport after
Injury scale (ACL-RSI), and the Tampa Scale for Kinesiophobia (TSK-11).

Results: The most common fear-evoking task or situation was cutting, followed by contact, jumping, and other. Intensity of fear-
evoking task or situation was higher than other injury-related fears, but all fears decreased in intensity after training. The ACL-RSI score
better identified the intensity of fear for the individual fear-evoking task or situation and for fear of reinjury than did the TSK-11 score.

Conclusion: Activities that evoke fear vary across patients, but fear of cutting is common. The intensity of common fears after
ACLR decreased after advanced group training, and large effect sizes were seen for nearly all examined fears. Fear of reinjury and
intensity of individually feared tasks may be better reflected in the ACL-RSI score than the TSK-11 score.
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Despite advances in anterior cruciate ligament reconstruc-
tion (ACLR) rehabilitation,1,23 the rate of return to pre-
injury or competitive sport in the general population is
approximately 45% to 60%.4,5 Fear of reinjury is the pri-
mary reason given by patients for not resuming preinjury
sports participation.2,5,9,15 The translation of this knowl-
edge to clinical practice is evolving. Recent commentaries
recommended that psychological responses, such as fear of
reinjury, be considered along with physical measures when
a clinician is deciding whether a patient is ready to resume
sports participation,19 reinforcing a recommendation made

more than 30 years ago.8 However, to do this, clinicians
need strategies to assess and treat, when appropriate, fear
of reinjury.

The presence of fear of reinjury could be ascertained by
asking whether it is experienced,18 but this does not pro-
vide insight into the intensity of the fear or what contri-
butes to the fear. The Anterior Cruciate Ligament Return
to Sport after Injury (ACL-RSI) scale and Tampa Scale for
Kinesiophobia (TSK-11) have been used in ACLR research
to quantify injury-related fear. The ACL-RSI assesses psy-
chological readiness for sport participation in the domains
of emotion, confidence, and risk appraisal and includes an
item that asks, “Are you fearful of reinjuring your knee by
playing your sport?”13 In contrast, TSK-11 assesses kine-
siophobia, or pain-related fear of movement/reinjury, which
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is a construct from the fear-avoidance model that was cre-
ated to explain the development of chronic pain and pain-
limited activity.17,28 The TSK-11 is not specific to sports
participation, but one item states, “I am afraid that I might
injure myself if I exercise.” Although ACL-RSI and TSK-11
scores might provide insight into the intensity of injury-
related fear, the interpretation of the cause would be sport
(ACL-RSI) or exercise participation (TSK-11) in general.

Further understanding of what contributes to injury-
related fear could be critical to inform effective interven-
tion. Graded exposure is used to address fears and phobias
in other populations, and it requires identifying the source
of the fear and then hierarchically and incrementally
exposing the patient to the source in order to facilitate a
confrontational response.12 If the source is not identified,
graded exposure cannot be implemented. It is possible that
the source of fear is individual to each patient, and fear of
reinjury might persist because the specific source is not
addressed in standard rehabilitation.

The purpose of this study was to identify individual
injury-related fears after ACLR and to compare both the
intensity and amount of change after return-to-sport train-
ing between various injury-related fears. The hypothesis
was that the specific task or situation that evokes fear
would vary across patients and that the intensity of that
fear would be higher and show less change after return-to-
sport training compared with other injury-related fears.

METHODS

Study Overview

This is a secondary analysis of data collected in a prospec-
tive study comparing psychological and functional out-
comes in patients with ACLR who did or did not
participate in a group return-to-sport training program.
Specifically, this study analyzed demographic information
and responses on injury-related fear questionnaires in the
training cohort.

Participants

Patients who had completed traditional physical therapy
and voluntarily participated in a return-to-sport training
program between August 2016 and May 2018 were consid-
ered eligible for the study. All patients had completed tra-
ditional physical therapy before enrolling. Inclusion
criteria were age 14 to 30 years at the time of surgery;
undergoing primary ACLR; preinjury participation in

competitive sports that require cutting, jumping, or pivot-
ing, with intention to return to the same level after surgery;
being a minimum 5 months postoperative; knee range of
motion with full extension and active flexion within 5� of
the contralateral knee; ability to hop vertically on the sur-
gical leg without pain or instability; trace effusion or less;
and surgeon approval to begin return-to-sport training.
Exclusion criteria were previous lower extremity surgery
or additional surgical procedures that altered postoperative
rehabilitation (ie, concomitant meniscal or ligamentous
repair or cartilage-stimulating procedure) or completion
of a similar return-to-sport program at another facility.
Patients gave written consent or assent (minor partici-
pants) to participate in this study on a form approved by
the institutional review board at the University of
Minnesota.

Injury-Related Fear Questionnaires

Patients completed a battery of questionnaires. One ques-
tionnaire asked patients to “identify the top 3 tasks for
which you are most afraid.” Prompts included tasks from
the Knee Activity Self-efficacy Scale6 (ie, running, stop-
ping and starting quickly, quickly changing direction
while running, jumping straight up and landing on both
legs, jumping forward and landing on both legs, jumping
onto an 8-inch step, jumping down from an 8-inch step and
landing on both legs, hopping on 1 leg, and being hit on the
side of the knee), but the instructions advised patients to
“feel free to write in other tasks.” Patients were also asked
to rate the intensity of fear for each task on a scale from
0 (no fear) to 10 (greatest fear imaginable). The primary
(top-ranked) fear-evoking task or situation and corre-
sponding fear intensity was used for analysis.

Another questionnaire asked patients to rate the inten-
sity of 3 specific injury-related fears: fear of reinjuring the
knee during activity, fear of the knee giving way during
activity, and fear of experiencing knee pain during activity.
The rationale for selecting these specific fears is that the
intensity of fear of reinjury has not been reported previ-
ously, fear of knee giving way is a preoperative fear,26 and
fear of pain should underlie elevated kinesiophobia after
ACLR.14 Patients rated the intensity of these fears on a
10-cm visual analog scale, with 0 representing “no fear” and
10 representing “extremely fearful.”

Finally, patients completed ACL-RSI and TSK-11 ques-
tionnaires. The ACL-RSI has 12 questions, including 2
questions that specifically query fear of reinjury, and gives
a composite score ranging from 0 to 100, where higher
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scores indicate better psychological readiness for sport. The
ACL-RSI has been shown to be valid and reliable in the
ACLR population.10,16,29 The TSK-11 includes 11 items that
are scored from 1 (strongly disagree) to 4 (strongly agree),
with a total score ranging from 11 to 44 points and higher
scores indicating greater kinesiophobia.30 The TSK-11 has
been validated in the ACLR population.11

Return-to-Sport Training Program

The return-to-sport training program has been described
previously.21,22 It includes 20 hours of supervised training
(2 hours per session, 2 sessions per week for 5 weeks)
provided to a group of 6 to 8 patients and is staffed with
1 physical therapist and 1 athletic trainer to ensure ade-
quate feedback on appropriate movement patterns. The
focus of training is on plyometric, agility, and strengthen-
ing exercises to address common deficiencies after ACLR
such as improper jump-landing technique. The training
program includes standardized exercise progressions and
does not include specific treatment for injury-related fear.

Statistical Analysis

Sample size was estimated using an online calculator (http://
statulator.com/SampleSize/ss2PM.html). Identifying the
primary fear-evoking task or situation is descriptive, and
no prior work has examined the intensity of ACL-relevant
fears. Thus, the sample size was based on detecting a pre- to
posttraining change in ACL-RSI score through use of previ-
ously reported values.21 A sample size of 11 participants was
deemed sufficient to detect a pre- to posttraining change in
ACL-RSI score with 80% power and a 5% level of signifi-
cance. Conservatively, the target sample size was doubled
to 22 patients.

Statistical analysis was performed with SPSS Statistics
Version 24 (IBM Corp). Descriptive statistics were gener-
ated for all variables. Normality of continuous variables
was confirmed with the Kolmogorov-Smirnov test. Statisti-
cal significance was set at P < .05 for all analyses.

After responses were reviewed and themes identified,
the primary fear-evoking task or situation was categorized
as jumping, cutting, contact, or other. The McNemar test
was used to examine the pre- to posttraining change in
categorization of the primary fear-evoking task or situa-
tion. The pretraining intensity of fear for the primary
fear-evoking task or situation, fear of knee reinjury, fear
of knee giving way, and fear of knee pain were compared
through use of a multivariate repeated-measures general
linear model. Furthermore, a multivariate repeated-
measures general linear model was used to evaluate the
pre- to posttraining change in intensity of those injury-
related fears as well as scores on ACL-RSI and TSK-11
questionnaires. Means and standard deviations of the pre-
to posttraining change were input into an online effect size
calculator to allow comparison of the magnitude of change
across all measures.

An exploratory analysis was conducted to determine
whether ACL-RSI or TSK-11 scores discriminated the
intensity of fear for the primary fear-evoking task or

situation and for fear of reinjury. Both questionnaires have
been used in the ACLR population, and it would be useful to
know whether they can distinguish individuals with high
intensity on these injury-related fears. At both pre- and
posttraining assessments, the median score on each ques-
tionnaire was used to split the sample into “low-score” or
“high-score” groups. The intensity of fear for the fear-
evoking task or situation and for fear of reinjury was then
compared between total low- and high-score groups
through the use of independent t tests.

RESULTS

Of 49 eligible patients, 33 completed the return-to-sport
training program (Figure 1). Demographic information can
be found in Table 1. All patients successfully completed at
least 80% of the training sessions.

Cutting was the most common categorization for the pri-
mary fear-evoking task or situation, followed by contact,
jumping, and other (Figure 2). The order of prevalence for
each category did not change from pre- to posttraining
assessments (P ¼ .96), although for 15 patients (45%), the
categorization of their primary fear-evoking task or situa-
tion changed after training. Activities that were catego-
rized as “other” are listed in Table 2.

All ACL-relevant fears decreased after training (P < .05)
(Table 3). The fear intensity was greatest for the individual
fear-evoking task or situation at both pre- and posttraining
assessments, whereas the magnitude of change with

49 pa�ents with primary ACLR

Excluded (n = 16)
• Elected no training (n = 9)
• Lost to follow-up (n = 6)
• Withdrew (n = 1)

33 completed training

Figure 1. Study enrollment. ACLR, anterior cruciate ligament
reconstruction.

TABLE 1
Demographics of the Study Samplea

Measure Result

Sex, n 18 females, 15 males
Injury mechanism, n 11 contact, 22 noncontact
Autograft type, n 8 hamstring, 25 patellar tendon
Age at time of surgery, y 18.1 ± 4.8
Time from surgery to

training, wk
24.9 ± 3.1

No. of training sessions
completed

9.3 ± 0.7

aValues are expressed as mean ± SD unless otherwise indi-
cated.
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training was greatest for knee giving way. Fear of knee
pain had the lowest pretraining fear intensity and smallest
change magnitude.

At both time points, the group with a low ACL-RSI total
score had significantly greater fear intensity for both pri-
mary fear-evoking task or situation and fear of reinjury
than did the group with a high ACL-RSI score (P < .01)
(Table 4). Only the pretraining intensity of fear of reinjury
was higher in the high TSK-11 group compared with the
low TSK-11 group (P ¼ .04).

DISCUSSION

This study examined injury-related fears in patients with
ACLR before and after completing a return-to-sport

training program. As hypothesized, variability was found
between patients in the primary fear-evoking task or situ-
ation, although cutting was most common. At both pre- and
posttraining assessments, the intensity of fear was greatest
for the specific fear-evoking task or situation, followed by
fear of reinjury. All injury-related fears decreased after
training, but fear of the knee giving way showed the great-
est training effect. The study findings indicate that differ-
ent tasks or activities evoke fear in different patients, fear
of reinjury may not be completely addressed through a
return-to-sport training program, and the ACL-RSI score
has better potential than the TSK-11 score to reflect the
intensity of fear of reinjury.

Little is known about activities that evoke fear after
ACLR. Implementation of psychologically informed prac-
tice, which has been used in treatment of chronic low back
pain to address fear impairments, requires understanding
what underlies fear of reinjury to allow creation of a graded
exposure intervention.12,27 At pre- and posttraining assess-
ments, cutting or contact was selected as the primary fear-
evoking activity by at least 60% of the sample; however,
about 15% of the sample selected individually focused activ-
ities (ie, “other” category). Although it would be easy to
incorporate graded exposure to cutting activities into reha-
bilitation, incorporating contact activities would be more
difficult. For example, patient care might need to transition
to team medical staff, if available, to perform drills involv-
ing contact with teammates. Previous work has found that
less than 40% of patients met the criterion for psychological

TABLE 2
Activities Categorized as “Other”

Pretraining Posttraining

– Playing on turf – Pivoting
– Playing lacrosse – Planting on turf
– Running – Running
– Playing defense – Not being able to return
– Pivoting – Playing high-level soccer
– Skiing – Getting hit from behind

TABLE 3
Intensity of Fears at Pre- and Posttraining Assessmentsa

Category Pretraining Posttraining
Effect
Size

Fear-evoking task or situation 6.6 ± 2.1 4.6 ± 2.8b –0.86
Fear of reinjuring knee 4.6 ± 2.6 2.6 ± 2.3b –0.82
Fear of knee giving way 4.0 ± 2.6 1.7 ± 1.8b –1.06
Fear of knee pain 3.5 ± 2.7 1.9 ± 1.7b –0.69
ACL-RSI 65.1 ± 18.1 80.1 ± 13.7b

TSK-11 20.7 ± 4.6 17.6 ± 4.4b

aValues are expressed as mean ± SD. ACL-RSI, Anterior Cru-
ciate Ligament Return to Sport after Injury scale; TSK-11, Tampa
Scale for Kinesiophobia.

bStatistically significant difference compared with pretraining
(P < .05).

TABLE 4
Comparison of Fear Intensities for ACL-RSI and TSK-11a

Primary
Fear-Evoking

Task or
Situation

Fear of
Reinjuring

Knee

ACL-RSI
Pretraining

Low-score group (<64 points) 7.6 ± 1.3 6.0 ± 2.2
High-score group (�64 points) 5.6 ± 2.3 3.1 ± 2.1
P value .005b <.01b

Posttraining
Low-score group (<84 points) 6.4 ± 1.4 4.3 ± 2.1
High-score group (�85 points) 2.8 ± 2.6 0.9 ± 0.8
P value <.01b <.01b

TSK-11
Pretraining

Low-score group (<19 points) 6.1 ± 2.5 3.7 ± 2.7
High-score group (�20 points) 7.2 ± 1.4 5.5 ± 2.2
P value .14 .04b

Posttraining
Low-score group (<18 points) 4.2 ± 3.1 2.0 ± 2.4
High-score group (�19 points) 5.0 ± 2.2 3.2 ± 2.1
P value .4 .15

aValues are expressed as mean ± SD. ACL-RSI, Anterior Cru-
ciate Ligament Return to Sport after Injury scale; TSK-11, Tampa
Scale for Kinesiophobia.

bStatistically significant difference between low-score and high-
score groups (P < .05).

39.4

18.2

27.3

15.2

Pos�raining

45.5

18.2

21.1

15.2

Pretraining

Cu�ng (%)

Jumping (%)

Contact (%)

Other (%)

Figure 2. Categorization of primary fear-evoking task or situ-
ation.
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readiness to return to sport (ACL-RSI score >75 points)
after participating in a return-to-sport training program.21

This may be because the training program focuses on pro-
gressively more challenging neuromuscular exercises and
not graded exposure to activities that evoke fear. Similarly,
previous research found that although confidence
improved, there was no change in the fear measure after
post-ACLR plyometric training.6 These results highlight
the need to ascertain from patients the activities that evoke
fear and provide an intervention that addresses the fear.
Once specific fears are identified, treatment can be orga-
nized to gradually expose patients to the feared task or
situation.

Examining the intensity of the primary fear-evoking sit-
uation or task relative to the fear of reinjury, fear of knee
giving way, and fear of knee pain allows an estimation of
the hierarchy of injury-related fears and the response to
return to sport training. In our study, fear of reinjury had
higher intensity than fear of giving way or knee pain at
both pre- and posttraining assessments, which is not unex-
pected because fear of reinjury is commonly reported after
ACLR.2,15,18 Interestingly, however, the fear-evoking task
or situation was rated higher than fear of reinjury at both
time points. This underscores the importance of individual
responses, which may not be available from standardized
patient-reported outcomes.

Fear of the knee giving way was included because it is
commonly experienced at the time of ACL injury and is
cited as a concern by patients before and after surgery.26

Improvement in the fear of knee giving way, which demon-
strated the largest effect size, might be related to expected
improvements in knee stability after completion of a
neuromuscular-focused return-to-sport training program.
Similarly, fear of reinjury showed a large change magni-
tude after training, as many of the training exercises
included jumping and cutting, which presumably were
injury mechanisms. Clinically, if patients present with high
levels of fear of knee instability or reinjury, intensive
return-to-sport training may be used to address these
impairments. Although fear of knee pain had the lowest
intensity before training, it decreased after training and
remained higher than fear of giving way after training,
supporting previous claims that the fear-avoidance model
is relevant to patients with ACL reconstruction.11 However,
because fear of knee pain showed the smallest magnitude of
change, other treatments may be better suited to address
fear of knee pain. Rarely has previous work assessed the
intensity of psychologically focused questions,3 because
fear of reinjury is most often represented as a binary vari-
able.18 Querying specific fears and quantifying the change
in intensity may be an important consideration when clin-
icians assess patients after specific treatments or as they
progress toward return to sport.

Multiple patient-reported outcome questionnaires have
been used to assess fear after ACLR. Recent clinical prac-
tice guidelines state that “clinicians may use the ACL-
RSI . . . to assess psychological factors that may hinder
return to sports before and after interventions intended to
alleviate fear of reinjury associated with knee ligament
sprain.”19 Other researchers have used the TSK-11 to

quantify fear.24 Determining whether either can be used
as a screen for fear of reinjury or individual fear-evoking
task or situation would have good clinical utility. In our
exploratory analysis, the ACL-RSI showed the ability to
discriminate both fears at both pre- and posttraining
assessment points. For example, if patients had high fear
of reinjury, then they should be identified by a low (worse)
total ACL-RSI score, which could then prompt the clinician
to inquire further about specific tasks or situations that
cause fear. Additionally, previous work has demonstrated
that higher ACL-RSI scores improve the odds of returning
to sport after ACLR25 while pilot studies indicated that
greater improvement in ACL-RSI20 or lower TSK24 scores
are associated with lower risk of reinjury after resumption
of sports participation. Conversely, the TSK-11 score dis-
criminated only fear of reinjury intensity at pretraining
and was not able to distinguish individual fear-evoking
tasks or situations at either time point. TSK-11 scores have
been reported to be higher (elevated kinesiophobia) in
patients with ACLR who do not return to sport.7,15 It thus
appears that kinesiophobia and fear of reinjury may both
influence return to sport, but they are different psycholog-
ical constructs requiring different assessment tools and
possibly different interventions.

The strength of this study is that it represents a compre-
hensive assessment of injury-related fears before and after
a return-to-sport training program. Past research mainly
quantified whether patients perceived fear of reinjury (yes
or no), and often rehabilitation interventions were not spec-
ified. The results of our study can help inform the develop-
ment of a psychologically informed practice approach to
address fear of reinjury in ACLR rehabilitation. Limita-
tions of this study include the lack of a control group and
a relatively small sample size. Because there was no control
group, it is unknown how much of the change in ACL-
relevant fears was due to the passage of time or exercise
outside of the study. Also, because patients voluntarily
chose to participate in the return-to-sport training pro-
gram, a selection bias may have been present, as it is pos-
sible that the patients perceived decreased psychological
function and thus felt the need to complete additional train-
ing. This study was performed with young athletes after
ACLR, so findings may not be generalizable to older
patients or those recovering from other surgical proce-
dures. Last, the clinically meaningful change for a fear-
evoking task on the scale used is unknown.

CONCLUSION

This study examined injury-related fears before and after a
return-to-sport training program. The findings indicate
that different tasks or situations evoke fear in different
patients, that fear of reinjury and the specific fear-
evoking task or situation may not be completely addressed
through a return-to-sport program, and that the ACL-RSI
has better potential than the TSK-11 to identify these fears
during the return-to-sport period. These findings have
implications for using a psychologically informed practice
approach to address, in particular, fear of reinjury in ACLR
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rehabilitation via use of the ACL-RSI to screen for fear of
reinjury, asking patients to self-report activities that evoke
fear, and using interventions in addition to neuromuscular
exercise to address fear of reinjury.
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