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Impact of Psychological Factors  
on Rehabilitation After Anterior  
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Context: Anterior cruciate ligament (ACL) tears are a common orthopaedic injury, and the incidence of ACL reconstruction 
(ACLR) continues to increase. Current clinical practice guidelines (CPGs) recognize the role of psychological factors in 
rehabilitation, but patient-reported outcome measures (PROs) and psychological readiness are rarely incorporated into 
rehabilitation.

Objective: The purpose of this review was to highlight the importance of psychological health after ACL injury, understand 
the current metrics used to monitor psychological recovery, and outline how psychological recovery can be better 
incorporated in current CPGs.

Data Sources: A systematic review was conducted using the Preferred Reporting Items for Systematic reviews and Meta-
Analyses guidelines (PRISMA); 63 studies were identified with a PubMed search using the term “ACL Injuries/psychology”.

Study Selection: Exclusion criteria included lack of consideration of psychological effects or studies validating PROs after 
ACLR. Studies were reviewed by multiple reviewers, and a total of 38 studies were included after applying exclusion criteria.

Study Design: Systematic review.

Level of Evidence: Level 3b.

Data Extraction: Two independent reviewers analyzed the included articles to extract sample size, psychological readiness 
scale or other measures used, and key results.

Results: Psychological outcomes, especially kinesiophobia and fear of reinjury, are seen commonly after ACLR. 
Psychological factors were shown to impede return to sport (RTS), alter measurable knee biomechanics, and potentially 
increase the risk for re-rupture. Targeted interventions such as kinesiotaping, knee bracing, and imagery training can help 
improve psychological and functional testing after ACLR.

Conclusion: ACLR is often complicated by psychological factors. Psychological readiness is a crucial yet often 
unincorporated part of rehabilitation. Patients with higher levels of kinesiophobia and lower psychological readiness to 
RTS specifically should be identified to allow for administration of interventions, such as imagery training, knee bracing, or 
kinesiotaping, that can mitigate the negative effects of psychological outcomes and improve recovery.

Keywords: ACL; athletic training; knee; ligaments; physical therapy/rehabilitation; psychological aspects of sport

From †University Hospitals Cleveland Medical Center, Cleveland, Ohio, and ‡Case Western Reserve University School of Medicine, Cleveland, Ohio
*Address correspondence to James E. Voos, MD, Department of Orthopedic Surgery, University Hospitals Cleveland Medical Center, Case Western Reserve University, 11100 
Euclid Ave, Cleveland, OH 44106 (email: James.Voos@UHhospitals.org).
The authors report no potential conflicts of interest in the development and publication of this article.
DOI: 10.1177/19417381241256930
© 2024 The Author(s)



Mon • Mon 2024Nedder et al.

2

A nterior cruciate ligament (ACL) tears are a common 
orthopaedic injury with an incidence of isolated ACL 
tears of 68.6 per 100,000 person-years. In female 

patients, the highest incidence for ACL tears is between 14 and 
18 years old, compared with 19 to 25 years old for male 
patients.38 The rate of ACL tears after athletic activities is 
significantly higher in high school female athletes compared 
with that in male athletes.15 The incidence of ACL reconstruction 
(ACLR) continues to increase, from 61.4 per 100,000 person-
years in 2002 to 74.6 per 100,000 person-years in 2014.15,18 This 
increase may be due to increasing activity level among patients 
and a desire to return to activity after ACL injury, or potentially 
due to changes in treatment patterns.30,38

Current clinical practice guidelines (CPGs) for return to play 
and rehabilitation after ACLR were summarized in a 2020 review 
article.2 Early full weightbearing and immediate knee 
mobilization within the first week can increase joint range of 
motion, reduce knee pain, and prevent soft tissue adverse 
events. Incorporation of isometric, closed, and open kinetic 
chain strength exercises should also be implemented in 
rehabilitation. While progression through rehabilitation is made 
on an individual basis, most therapists use at least 1 method of 
objective measurement.16 Objective data most often include a 
combination of knee strength via dynamometry or repetition 
maximum (rep-max) testing and functional testing via Y-balance 
testing, hop testing, lateral stepdown testing, and functional 
movement screening, to name a few.16 For final return to sport 
(RTS), CPGs recommend graft biological healing, clinical 
assessment, functional assessment, and psychological 
assessment milestones to determine whether the patient should 
progress in their rehabilitation.2

As outlined above, most of the metrics used to aid in 
progression of rehabilitation focus on external measures of 
strength and functional testing. While patient-reported outcome 
measures (PROs) and psychological assessment are noted to be 
important based on CPGs, this has not translated to practice.19 
Based on a recent report surveying physical therapists, less than 
half reported using PROs, and even less implemented some 
form of psychological readiness.16 When looking at the ACLR 
patient population themselves, only around 50% of patients had 
some form of PRO data available.36 When PROs were available, 
the Lower Extremity Functional Scale was the most common 
PRO reported.16 Specifically regarding psychological recovery, 
<10% of physical therapists reported incorporating PROs related 
to fear or athletic confidence into the rehabilitation process.16

ACL injuries are associated with numerous psychological 
after-effects that may influence return to play, but psychological 
readiness is not currently a point of emphasis in ACLR recovery 
and rehabilitation. Early studies into psychological recovery 
indicate its importance in the rehabilitation process and final 
return to play.5,6,7,20 Hesitancy, lack of confidence, fear of 
reinjury, and lack of a support system have all been cited to 
negatively influence functional outcomes.6,46 On the other hand, 
reduced pain catastrophizing, higher knee self-efficacy, and 
strong support systems during rehabilitation were seen to help 

instill a positive outlook on injury and increased the odds of 
meeting rehabilitation criteria.6,8 Psychological readiness is not 
currently a central component of ACLR rehabilitation, but it is 
known to significantly influence patient outcomes after ACL 
injury. The goals of this review were to highlight the importance 
of psychological health after ACL injury, understand the current 
metrics used to monitor psychological recovery after injury, and 
outline how psychological recovery can be better incorporated 
in current CPGs.

Methods

A systematic review was conducted using the Preferred 
Reporting Items for Systematic reviews and Meta-Analyses 
guidelines (PRISMA). A literature review was performed in 
December 2022 using PubMed, OVID, and EMBASE. All 
literature pertaining to the evaluation of psychological readiness 
in ACL injuries was identified. Identifying the target literature 
involved a MeSH term search of PubMed using the search term 
“ACL Injuries/psychology”.

Inclusion criteria included articles in the English language or 
with English language translation, mention of ACL injuries and 
evaluation, and mention of psychological aspects of ACL 
injuries. Exclusion criteria included lack of consideration of 
psychological effects or studies validating PROs after ACLR.

The MeSH search resulted in 63 citations for initial 
identification. With the above inclusion and exclusion criteria, 
after screening the titles and abstracts, 38 studies were eligible 
for analysis and the full-length texts were obtained (Figure 1).

Analysis of each article included recording data of (1) sample 
size, (2) timing of screening/intervention, (3) psychological 
readiness scale or other measure used, (4) statistical measures, 
(5) study objective, and (6) main results.

Results

The 38 included studies in this review analyzed a variety of 
topics related to psychological factors after ACLR. Of these 38 
studies, 5 identified and described psychological outcomes after 
ACLR, and 13 identified associations between psychological or 
other PROs and outcomes after ACLR, including RTS; 9 studies 
explored the role of psychological factors on knee 
biomechanics; 3 studies evaluated the role of psychological 
factors in ACL re-rupture; 5 studies analyzed a potential role of 
sex in different psychological outcomes after ACLR; 1 study 
proposed a link between psychological dysfunction and 
abnormal motor function after ACLR; and 4 studies looked at 
the impact on various interventions on psychological factors 
after ACLR.

Patient and Study Characteristics

The sample sizes of patients varied widely, ranging from 9 to 
635 patients post-ACLR.39,48 There was also a wide range of 
screening tools used (Table 1). The most used tools were the 
Tampa Kinesiophobia Scale (TSK), ACL Return to Sport after 
Injury (ACL-RSI), Tegner Activity Scale, International Knee 
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Documentation Committee (IKDC), and Knee Injury and 
Osteoarthritis Outcome Score (KOOS); 14 studies used the  
TSK,3,8,10,11,17,21,23,24,26,29,33,44,45,47 13 studies used the ACL-
RSI,13,22,23,25-27,31,34,35,41,43,48,50 11 studies used the Tegner Activity 
Scale,3,11,13,23,24,23,29,34,41,45,49 10 studies used the 
IKDC,8,10,29,32,41,42,45,47-49 and 10 studies used the  
KOOS.3,10,11,21,24,29,35,39,44,47 Other PROs included the ACL-Quality 
of Life (ACL-QoL),13,41 Knee Activity Self-Efficacy (KASE),8,26 Self-
Efficacy for Rehabilitation (SER),8 Knee Self-Efficacy Scale 
(K-SES),3,10,13,34,35 Photograph Series of Sports Activities for ACLR 
(PHOSA-ACLR),21 Lysholm Scale,9,24 Fear-Avoidance Belief 
Questionnaire (FABQ),4 Pain Catastrophizing Scale (PCS),8,10,3,44 
Marx Activity Scale,33,49 Global Rating Scale (GRS),17 
International Physical Activity Questionnaire,24 Single 
Assessment Numeric Evaluation (SANE),13 General Self-Efficacy 
Scale (GSE),13 Athlete Fear Avoidance Questionnaire,11 Lower 
Extremity Functional Scale (LEFS),47 Athletic Coping Skills 
Inventory 28 (ACSI-28),12 Godin Leisure-Time Exercise 
questionnaire,29 and Subjective Patient Outcome for Return to 
Sports (SPORTS).10

Psychological Outcomes After ACLR

Five studies described the psychological outcomes of ACL injury 
and ACLR, primarily fear of reinjury and loss of identity. Neural 
processing and muscle coordination after negative emotional 
stimuli were evaluated in patients after ACLR compared with 
healthy controls. Fear- and injury-related pictures resulted in 

lower valence (more sadness), higher arousal values, and 
increased fear compared with neutral pictures, and this effect 
was greater in patients after ACLR. Sport knee injury-related 
pictures induced greater heartrate deceleration and parietal 
power in the ACLR group than the fear-related pictures. During 
acoustic startle conditions, fearful pictures increased joint 
stiffness in the ACLR group at mid- and long-range compared 
with neutral pictures.1 Furthermore, patients with ACL injuries 
have described their injury as a disruptive “journey” that 
profoundly influenced their lives. Patients reported a loss of 
identity and how life at the present had changed from their 
previous experience. These factors were influenced by support 
systems and experiences with their care team. The injury overall 
was found to cause a dramatic change to their lives, which was 
also reflected in a lower knee-related quality of life reports.3

Impacts of Psychological Factors 
on ACLR Outcomes and RTS

A total of 13 studies evaluated the impact of psychological 
factors on outcomes after ACLR, including RTS. A review paper 
identified factors affecting patient expectations and satisfaction 
after ACLR. One article found that 65% of respondents described 
their knowledge of ACL injury and surgical management as 
“little” or “none.” Expectations of surgery included return to 
normal or nearly normal condition and no increased 
osteoarthritis risk. Another study found strong correlations 
between patient-derived subjective knee rating scores and 
patient satisfaction in ACLR patients. Many studies have found 
that higher patient expectations preoperatively have been 
associated with more dissatisfaction postoperatively.9 Higher 
expectations for surgical outcomes were also associated with 
lower self-reported knee function.10

Many studies reported the impacts of psychological factors on 
ACLR outcomes. Poorer coping skills as measured by the ACSI-28 
were found to be correlated with delayed recovery time.12 It was 
also found that higher levels of fear of movement or reinjury, 
lower self-efficacy, and higher pain catastrophizing were 
correlated with lower odds of RTS, lower self-reported knee 
function, lower knee-related quality of life, and greater knee 
pain.10,44 From completion of patient interviews, it was found that 
those who felt hesitant or lacked confidence in their knees 
described limiting their involvement in sports or activity. Many 
patients also reported hyperawareness of both knee function and 
their ability to perform competitively after injury.5 More pain 
catastrophizing was also associated with increased pain intensity.8

Multiple studies found an impact on psychological factors in 
RTS or progression in rehabilitation. Not returning to sport 
(NRTS) was associated with lower self-reported knee function, 
less satisfaction with activity level, and lower motivation during 
rehabilitation to RTS, but similar function on a variety of 
physical performance measures.42,49 Those who returned to a 
greater extent estimated preoperatively that it was possible to 
return to their earlier activity level compared with those who 
had not returned.42 The highest reported reason for NRTS was 
fear of reinjury, followed by lack of confidence.32 Persons with 

Figure 1.  PRISMA flowchart of study. ACL, anterior cruciate 
ligament; ACLR, ACL reconstruction; PRISMA, Preferred 
Reporting Items for Systematic reviews and Meta-Analyses.
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Table 1.  Patient-reported outcome measures

Name of PRO What It Measures Interpretation of Score

ACL-RSI Psychological readiness for sport participation Higher score = increased psychological 
readiness (cut-off of 70 for return to sport)

ACL-QoL Knee-related QoL Higher score = better quality of life

TSK Kinesiophobia, or pain-related fear of 
movement/reinjury

Higher score = greater kinesiophobia

KASE Self-efficacy, or confidence, for performing 
activities involving the knee

Higher score = greater self-efficacy

SER Confidence or self-efficacy in performing tasks 
encountered in rehabilitation after knee or hip 
surgery

Higher score = greater rehabilitation self-
efficacy

K-SES How certain the patient is about certain activities 
despite pain or discomfort

Higher score = increased self-efficacy

PHOSA-ACLR Fear of harm Higher score = more fear of harm

KOOS Self-reported functioning Higher score = better function

Lysholm scale Knee function after knee ligament injury Higher score = better function

FABQ Fear-avoidance beliefs Higher score = more fear-avoidance beliefs

PCS Patient’s frequency in engaging in pain 
catastrophizing behaviors

Higher score = increased pain 
catastrophizing

IKDC-SKF Knee-specific evaluation of symptoms, function, 
and sport activity

Higher score = fewer limitations

Tegner activity scale Level of activity before injury and postinjury Higher score = higher level of activity

Marx activity scale Level of activity in patients with knee disorders 
who participate in sports

Higher score = higher level of activity

GRS Self-reported knee function Higher score = better function

International Physical 
Activity Questionnaire

Last 7 days of physical activity Open-ended questions on physical activity

SANE Function as pertaining to area of injury in 
comparison with preinjury baseline

Higher score = better function

GSE Optimistic self-beliefs to cope with variety of 
difficult demands

Higher score = increased self-efficacy

Athlete Fear Avoidance 
Questionnaire

Sport-injury-related fear avoidance in athletes Higher score = higher fear avoidance

LEFS Lower extremity function Higher score = better function

ACSI-28 Athlete’s psychological coping skills Higher score = better coping skills

Godin Leisure-Time Exercise 
questionnaire

How many times per week the patient engages 
in strenuous, moderate, or mild/light exercise

Higher score = higher level of activity

SPORTS Athlete’s ability to return to their sport Higher score = more complete return

ACL, anterior cruciate ligament; ACL-QoL, ACL-Quality of Life; ACLR, ACL reconstruction; ACL-RSI, ACL Return to Sport after Injury; ASCI-28, ; Athletic Cop-
ing Skills Inventory FABQ, Fear-Avoidance Belief Questionnaire; GRS, Global Rating Scale; GSE, General Self-Efficacy Scale; IKDC-SKF, International Knee 
Documentation Committee Subjective Knee Form; KASE, Knee Activity Self-Efficacy; KOOS, Knee Injury and Osteoarthritis Outcome Score; K-SES, Knee 
Self-Efficacy Scale; LEFS, Lower Extremity Functional Scale; PCS, Pain Catastrophizing Scale; PHOSA-ACLR, Photograph Series of Sports Activities for ACLR; 
PRO, patient-reported outcome measure; QoL, qualify of life; SANE, Single Assessment Numeric Evaluation; SER, Self-Efficacy for Rehabilitation Outcome; 
SPORTS, Subjective Patient Outcome for Return to Sports; TSK, Tampa Kinesiophobia Scale.
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elevated levels of self-reported kinesiophobia were 17% less 
likely to RTS.3 It was also found that patients reported more 
psychosocial barriers than physical barriers to RTS, including 
feeling that sport-based activities were now associated with 
injury, a persistent sense of uncertainty regarding full recovery, 
and a sense that comparison with others with ACLR by parents 
or coaches hindered their ability to progress.11 Patients ready for 
advanced rehabilitation also had higher self-reported knee 
function and lower fear of reinjury compared with patients not 
ready for advanced rehabilitation.8

Impacts of Psychological Factors 
on Knee Biomechanics

Nine studies specifically analyzed the effect of psychological 
variables on biomechanical data for the affected limb. Patients 
with higher fear of reinjury had higher biceps femoris 
electromyographic (EMG) amplitude and higher anterior-posterior 
co-contraction index during landing than patients with lower fear 
of reinjury and controls. These patients also had more trunk, hip, 
and knee flexion compared with controls.24 Separately, a negative 
relationship was seen between fear of reinjury and knee, hip, and 
trunk flexion, with a positive relationship related to hip adduction 
and gluteus maximus preparatory activity.45 Activity level overall 
was reduced 2 to 5 years after ACL injury compared with 
preinjury, but in general there was symmetric functional 
performance with mean limb symmetry index (LSI) >90% on all 
performance tests and at best weak correlations between 
performance tests and PROs.41 Age and LSI of quadriceps strength 
at 3 months were significant predictors of ACL-RSI scores at 9 
months in multiple regression analysis.43 With regards to knee 
kinematics, ACL-RSI was seen to correlate with 2 kinematic 
variables: knee flexion angle at initial contact (IC) and peak knee 
flexion (PKF). Lower ACL-RSI scores were associated with greater 
limb asymmetry. At IC, the low ACL-RSI group displayed less knee 
flexion in the surgical limb versus nonsurgical limb, while middle 
and high groups did not display interlimb differences. For PKF, the 
low, middle, and high groups all displayed less PKF in the surgical 
limb compared with the nonsurgical limb.50 Corroborating these 
findings of knee asymmetry, a separate study noted that patients 
who did not recover symmetrical muscle function at the 12-month 
follow-up reported inferior knee-related self-efficacy and quality 
of life than patients who recovered symmetrical muscle function at 
almost all follow-ups. The proportion of patients who stated they 
achieved their rehabilitation goal at 12 months was 17% for the 
entire cohort, 24% for patients who recovered muscle function, 
and 5% for patients who did not recover muscle function.35 Results 
have also reported on functional testing, where kinesiophobia was 
associated with lesser hamstring strength, hop performance, and 
patient-reported function, as well as an overall worse recovery 
from ACLR.29

Impacts of Psychological Factors 
on ACL Re-Rupture

Three studies analyzed the impact of psychological factors on 
re-rupture of the ACL after primary reconstruction. While there 

was no difference in psychological readiness seen at the 
preoperative time point, patients who sustained a second injury 
trended toward lower psychological readiness at 12 months 
compared with noninjured patients. Younger patients (<20 years) 
with second ACL injury had significantly lower psychological 
readiness to RTS than young noninjured patients, but no 
difference was found in older patients.25 Conversely, ACL 
re-rupture patients were found to have greater psychological 
readiness (greater confidence in performance, lesser negative 
emotions, and lesser risk appraisal) to RTS at 8 months and 12 
months, and greater knee-related self-efficacy at 8 months and 12 
months compared with matched groups. ACL re-rupture patients 
also had a greater level of present knee-strenuous sport measured 
with the Tegner Activity Scale after their primary ACLR compared 
with controls at 12 months. Lastly, patients who later had a 
second ACL injury had a greater TSK-11 score at the time of RTS 
than those who did not suffer a second ACL injury. Patients with 
a TSK-11 score of ≥19 at the time of RTS were 13 times more 
likely to suffer a second ACL tear within 24 months after RTS.33

Role of Sex in Psychological 
Outcomes After ACLR

Five studies found a potential role of sex in psychological 
outcomes after ACLR. One study found that female sex was a 
significant contributor for NRTS.48 It was also found that male 
patients had significantly lower fear of harm, as measured by 
PHOSA-ACLR score, than female patients, and that female sex 
was related to fear of reinjury after ACLR.13,21 Two studies 
identified sex differences in factors related to psychological 
readiness. Male patients reported a stronger sense of internal 
locus of control using positive internal reinforcement, whereas 
female patients described balancing internal and external 
control and valuing external support systems. Male participants 
described mood changes influenced by physical and social 
limitations, referring to the inability to take part in social 
activities. Female participants closely monitored their emotions 
throughout recovery and were more influenced by rehabilitation 
fluctuations (changed day to day). Short-term, men were more 
apt to focus on physical limitations (ie, smaller muscles), 
whereas women tended to focus on limitations in physical 
fitness and wanting to stay in shape. Both groups expressed fear 
related to movement and activity, but male participants 
emphasized sport-specific movements like cutting, landing, or 
those caused by other athletes, while female participants had 
more fear with activities of daily living and general forms of 
activity. Female participants encountered a more noticeable 
daily disruption in their athletic identity after injury, but found 
positive experiences with engaging with the team, while male 
participants had negative experiences with continued team 
involvement.23,40

Effects of Interventions on 
Psychological Factors After ACLR

Four studies identified how certain interventions altered 
psychological impairment after ACLR. In an advanced training 
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program, KASE score was higher in the training versus no 
training group, but the ACL-RSI, TSK-11, and fear intensity 
scores were not significantly different between groups. The RTS 
criteria passing rate was not significantly different between 
groups at baseline or follow-up; however, the training group 
showed better progression toward meeting RTS criteria at 
follow-up, including a higher proportion meeting the hop test 
criterion.26 The use of knee braces and kinesiotaping were 
found to be effective in improving balance and hop distance 
compared with no intervention but only use of knee braces was 
found to increase quadricep and hamstring torque. Knee braces 
were found to also improve self-reported knee function.17 
Another advanced group training program was found to 
improve mean ACL-RSI and single-leg hop test scores and led to 
more patients meeting ACL-RSI and single-hop test threshold 
scores for RTS.27 Imagery training was also shown to be 
effective in reducing fear and was posed as a potential method 
to assist in reduction in anxiety, pain, and tension, ultimately 
reducing psychological distress in the patient.37

Study characteristics are summarized in Appendix Tables A1 
and A2, available in the online version of this article.

Discussion

This review has highlighted the crucial role that psychological 
factors play in ACL injuries and recovery (Figure 2). 
Psychological recovery is an important aspect of the entire 
rehabilitation process and begins preoperatively. Managing 
expectations of surgery and recovery are crucial, and surgeons 
need to provide an honest outlook of what patients can expect 
on an individual basis. Patients do not often realize that surgery 
is only the beginning of the recovery period. It has been shown 

that many ACLR patients do not have a strong knowledge base 
of ACL injuries or the surgical management, and that patients 
often expect return to normal or nearly normal conditions. 
Higher preoperative expectations have been shown to be 
associated with more dissatisfaction after operation, highlighting 
the importance of patient counseling in recovery.9,10 It should 
be emphasized that surgery addresses the injury, but that 
physical therapy and commitment after surgery will truly 
determine success.

After surgical repair, there are a variety of psychological 
outcomes that present after ACL injury and surgery. One 
important complication of ACL injuries is kinesiophobia, 
involving lack of confidence in the injured knee, hyperawareness 
of mobility restrictions, and fear of reinjury. Kinesiophobia was 
commonly seen in this review, demonstrating its high incidence 
after ACLR. Psychological factors in turn influence RTS and 
functional outcomes. Satisfaction with activity level, motivation 
during rehabilitation to RTS, belief that it is possible to return to 
the same level of activity, and self-reported knee function were 
all vital factors in RTS that differed between those who did and 
did not return.42,49 Most importantly, kinesiophobia was a major 
driver in NRTS. Multiple studies found that persons with elevated 
kinesiophobia were less likely to RTS.3,8,10,11,22,32 Specifically, 
those with higher self-reported kinesiophobia were 17% less 
likely to RTS.3 Importantly, however, physical performance 
measures did not differ between those who did and did not RTS. 
This indicates that patients who are functionally ready to RTS are 
being held back by psychological barriers that are not addressed 
in rehabilitation.49 Lower levels of kinesiophobia were also 
associated with improvement of symptom resolution, higher 
activity, higher self-reported knee function, and higher knee-
related quality of life.4,10,33,44 Poorer coping skills were also 
associated with delayed recovery time.12 Kinesiophobia, poor 
coping skills, satisfaction, and motivation may therefore predict 
who is at risk for delayed progression through rehabilitation and 
failed RTS. These patients may necessitate further intervention 
and support.

Psychological recovery also has an impact on measurable 
knee biomechanics. Patients with higher TSK scores had higher 
biceps femoris EMG amplitude and higher anterior-posterior 
co-contraction index during landing, greater hip adduction and 
gluteus maximus preparatory activity,24,45 as well as lower levels 
of activity, lower limb symmetry, and lower quadriceps strength 
symmetry.33 Higher kinesiophobia was also found to be 
associated with lower hamstring strength, hop performance, 
greater hamstring fatigue, and less regional function.29 Effects of 
trunk, hip, and knee flexion were varied, with 1 study showing 
more flexion with more fear of reinjury, and another study 
showing less flexion.24,45 These studies demonstrate the risk 
associated with higher fear of reinjury, including altered limb 
biomechanics that could predispose to future injury.

Targeted interventions have been shown to improve 
psychological barriers in ACLR rehabilitation. Use of kinesiotaping 
and knee braces were found to improve self-reported knee 
function and performance on functional testing in patients after 
ACLR, potentially indicating their use in reducing kinesiophobia 

Figure 2.  Effects of poor psychological function on ACLR 
recovery. ACLR, anterior cruciate ligament reconstruction.
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and giving patients more confidence and improved strength and 
performance.17 Imagery training was also shown to be useful in 
reducing fear of reinjury, providing another potential intervention 
for patients with significant kinesiophobia.29 These interventions 
can therefore bolster both psychological and functional testing 
parameters in those who need it.

There are certain patient populations for which psychological 
outcomes may require greater attention. Psychological factors 
were shown to play a vital role in potential re-rupture after 
ACLR, indicating the importance of psychological measures in 
second-time ACL injuries. Patients with a TSK-11 score of ≥19 at 
the time of RTS were found to be 13 times more likely to suffer 
a second ACL tear.33 Younger patients with lower psychological 
readiness by ACL-RSI were also found to be at higher risk for 
ACL re-rupture.25 However, these data are not conclusive, as too 
much confidence may also be a risk for second injury, as 1 
study found that greater psychological readiness to RTS and 
knee-related self-efficacy may be associated with re-rupture 
within 2 years of ACLR.34 This indicates the profound need for 
psychological screening of patients after ACLR to maximize 
prevention of a second injury. Sex was found to have a potential 
role in recovery as well, as female participants were noted to 
have a higher fear of reinjury in several studies.48,13,2. However, 
other studies did not note a difference, indicating that future 
research is needed to determine whether sex-specific 
interventions are warranted.23

Based on this review, the authors suggest several guidelines for 
incorporating psychological monitoring during ACLR 
rehabilitation. First, this process starts preoperatively. It is 
imperative to ensure that patients understand honest surgical 
and rehabilitation outcomes. A realistic and clear set of 
expectations could help improve satisfaction and outcomes after 
surgery. Fear of movement or reinjury, pain catastrophizing, and 
impaired psychological readiness have been shown to be 
associated with a range of negative outcomes after ACLR, 
indicating that the ACL-RSI and/or TSK-11 screening tools should 
be incorporated regularly into PROs. If patients with impaired 
psychological readiness and/or kinesiophobia are identified, 
measures can be taken to help improve their psychological 
profile and mitigate negative outcomes. Intervening quickly with 
bracing, kinesiotaping, and/or imagery training may be indicated 
to help mitigate negative effects. Patients should also be 
encouraged to increase mobility outside of rehabilitation as 
much as possible. Doing so could allow the patient to build 
confidence without a physical therapist and experience their 
knee on their own. This could increase confidence, reduce fear 
of reinjury, and reduce pain catastrophizing by helping patients 
learn that their knee is safe. In patients that are consistently 
scoring poorly on psychological PROs, special attention should 
be paid to knee kinematics and biomechanics in recovery. 
Pathologic asymmetry was found to occur to a higher degree in 
these patients, which may predispose them to future injury. 
Finally, tracking and managing psychological recovery is even 
more crucial in cases of re-rupture, as psychological outcomes 
have been correlated with reinjury risk.

Gagnier et al14 conducted a review of the existing currently 
available patient-reported outcome questionnaires for patients with 
ACL injury. They found that the ACL-RSI was a reliable and valid 
tool for assessment of patients after ACLR and was the highest 
quality instrument overall. This indicates that the ACL-RSI may be 
an effective first step in adding psychological PROs consistently to 
the rehabilitation process after ACLR. Patient-reported outcome 
questionnaires are easy and quick to administer and can have a 
profound impact on the patient’s recovery process.28

As demonstrated by this review, most patients who undergo 
ACLR are impacted on some psychological level. Especially with 
return to play, psychological readiness plays an extremely 
important, yet unincorporated, part of rehabilitation. Barriers to 
RTS are often psychological rather than physical, demonstrating 
that including psychological monitoring as part of the ACL 
rehabilitation process is crucial to effective recovery. Identifying 
patients with higher levels of kinesiophobia and lower 
psychological readiness to RTS can allow for interventions, such 
as imagery training, knee bracing, or kinesiotaping, that can 
mitigate the multiple negative effects that can come from poor 
psychological outcomes. Nearly every patient can benefit from 
tracking psychological readiness. In those with poor 
psychological recovery, this also serves as another site of 
intervention that has been shown to help both RTS and 
recovery of normal daily function and identity.
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