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Background: Variables affecting return to sport after anterior cruciate ligament reconstruction (ACLR) are multifactorial. The
nonphysical factors germane to successful return to play (RTP) are being increasingly recognized.
Purpose: To (1) evaluate the available evidence base for psychological factors relating to RTP after ACLR, (2) identify psychological factors affecting RTP after ACLR, and (3) understand currently available metrics used to assess psychological RTP
readiness.
Study Design: Systematic review; Level of evidence, 4.
Methods: A review of the MEDLINE database was performed for studies reporting RTP after ACLR. Studies reporting on the
psychological determinants of RTP were included. Demographic, methodological, and psychometric properties of the included
studies were extracted. Weighted analysis was performed after patients were pooled across included studies.
Results: Of 999 studies identified in the initial search, 28 (2.8%) studies, comprising 2918 patients, were included; 19 studies (n =
2175 patients) reported RTP rates. The mean time for RTP was 17.2 months. There was a 63.4% rate of RTP, and 36.6% of patients
returning to sport were not able to perform at their prior level of play. Of the 795 patients who did not achieve RTP, 514 (64.7%)
cited a psychological reason for not returning. Fear of reinjury was the most common reason (n ¼ 394; 76.7%); other psychological
factors included lack of confidence in the treated knee (n ¼ 76; 14.8%), depression (n ¼ 29; 5.6%), and lack of interest/motivation (n
¼ 13; 2.5%). The Tampa Scale for Kinesiophobia, the Hospital Anxiety and Depression Scale, the ACL–Return to Sport after Injury
scale, and the Knee Self-Efficacy Scale were reported measures for assessing the influence of psychology on RTP.
Conclusion: Psychological factors play an important role in RTP after ACLR. Among studies evaluating the impact of psychology
on RTP, there was a delay in returning as well as lower RTP rates compared with the previously reported normative literature. Fear
of reinjury was the most commonly reported impediment to RTP. The psychosocial measures identified in this review may have a
role in RTP protocols for assessing mental resiliency; however, their roles need to be further investigated and validated in patients
who have undergone ACLR.
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Anterior cruciate ligament reconstruction (ACLR) is commonly performed in active patients with the goal of returning to preinjury sport participation.7,16,26 The currently
available evidence base demonstrates variable rates of
return to sport, with the reported incidence within 1 year
of surgery between 33% and 92%.2,3,7,15 A meta-analysis
looking at articles citing return to sport after ACLR

demonstrated that, on average, 81% of people returned to
any sport, 65% returned to their preinjury level of sport,
and 55% returned to competitive-level sport after surgery.2
Known factors affecting return to play (RTP) include graft
type, patient age, baseline activity level, sport type, and
athletic experience within the sport.
Studies have found that objective measures of physical
impairment may not relate to patient-reported knee function. As such, it has now been established that return to
sport cannot be solely predicted by objective physical
improvement after surgery.20 Variables affecting return
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to sport after ACLR are multifactorial, and specifically,
psychological factors influencing RTP after ACLR are not
as well described.
Psychological factors are being increasingly recognized as
an important determinant of the ability for return to sport
after ACLR. Ardern et al4 reported fear of reinjury as the
most commonly cited reason for not returning to preinjury
levels of activity after ACLR. Nwachukwu et al25 found that
the 12-Item Short Form Health Survey Mental Composite
Scale (SF-12 MCS) was a significant predictor of clinically
significant outcomes and RTP after ACLR. Thus, while there
has been increased attention to the role of psychology on
RTP after ACLR, there has yet to be a comprehensive review
of the state of evidence on the topic.
The purpose of this study was therefore to (1) evaluate
the available evidence base for psychological factors relating to return to sport after ACLR, (2) identify psychological
factors and their impact on the ability to RTP after ACLR,
and (3) understand currently available metrics used to
assess psychological return-to-sport readiness.

METHODS
A systematic review of the MEDLINE database using the
PubMed interface was performed in January 2018. Results
were limited to articles published in PubMed between January 1, 1998, and December 1, 2017. The following search
term was constructed: (((acl return play) OR acl return
sport) OR anterior cruciate ligament return sport) OR anterior cruciate ligament return play. The PRISMA (Preferred
Reporting Items for Systematic Reviews and MetaAnalyses) guidelines with the PRISMA checklist were
appropriately applied.
The primary search resulted in 999 articles. Each article
was reviewed for inclusion with the following criteria:
English language, studies related to clinical outcomes of
ACLR, more than 5 patients included, and assessment of
return to sport and reports on the impact of psychological
factors on RTP (Figure 1).
Extracted data from each study included the following:
journal and author name, time of publication, level of evidence, number of patients, patient sex, patient age, ACLR
graft type, mean follow-up time, and whether patients
returned to play and the time until return to sport. Psychological measures utilized by the studies, psychological reasons cited by patients who did not return to sport, and
proportion of patients who cited these reasons were also
recorded. Studies were evaluated to determine preoperative and postoperative psychological factors that could be
used to predict RTP. Finally, the quality of each study was

Figure 1. PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) flow chart of inclusion and
exclusion criteria. ACL, anterior cruciate ligament.
evaluated using the Methodological Index for NonRandomized Studies (MINORS) criteria. The MINORS is
a validated scoring tool for nonrandomized studies that
includes a 24-point scale for comparative studies and a
16-point scale for noncomparative studies.30
The heterogeneity of reported outcome data precluded a
formal meta-analysis. Thus, statistics were primarily
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TABLE 1
Characteristics of Included Studies (N ¼ 28)a
Level of evidence, n (%)
1
2
3
4
Mean MINORS score
Journals included, n
Knee Surgery, Sports Traumatology, Arthroscopy
The American Journal of Sports Medicine
Journal of Bone and Joint Surgery
Orthopaedic Journal of Sports Medicine
Sports Health
Journal of Orthopaedic Surgery
Scandinavian Journal of Medicine & Science in
Sports
Journal of Physiotherapy
BMC Sports Science, Medicine and Rehabilitation
Journal of Science and Medicine in Sport
Archives of Orthopaedic and Trauma Surgery
British Journal of Sports Medicine
Arthroscopy
Physical Therapy in Sport
Annals, Academy of Medicine, Singapore
Clinical Journal of Sport Medicine

0 (0.0)
7 (25.0)
11 (39.3)
10 (35.7)
12
6
5
1
2
1
1
2
1
1
1
1
2
1
1
1
1

a

MINORS, Methodological Index for Non-Randomized Studies.

descriptive, and each study was analyzed qualitatively.
Weighted analysis was performed after patients were
pooled across included studies.

RESULTS
Characteristics of Included Studies and Patients
Of 999 studies identified in the initial search, 28 (2.8%) met
the inclusion criteria. Of these studies, 7 were level 2 evidence, 11 were level 3 evidence, and 10 were level 4 evidence. The studies were evaluated using the MINORS
criteria; the included studies had a mean score of 12 (range,
8-20).30 Included studies came from a total of 16 different
journals and were published between 1999 and 2017. The
most common journals of publication for the included studies were Knee Surgery, Sports Traumatology, Arthroscopy
and The American Journal of Sports Medicine (Table 1).
A total of 2918 patients (2918 knees) were pooled from
the included studies. Of the included patients, the mean
age was 26.7 years, and 1559 (53.4%) were male. The graft
type used during ACLR was reported in 10 studies. Of the
635 grafts used in total, 439 were hamstring autografts,
123 were bone–patellar tendon–bone autografts, and 73
were allografts (Table 2).

RTP and Influence of Psychology
Of the included studies, 19 (n ¼ 2175 patients) reported
RTP proportions. Among these studies, the mean time until
RTP was 17.2 months and ranged between 2.5 and 60.0

3

TABLE 2
Clinical and Demographic Variables of Included Patients
(N ¼ 2918 Patients)
Sex, n (%)
Male
Female
Not reported
Mean patient age, y
Graft type reported,a n (%)
Hamstring autograft
Bone–patellar tendon–bone autograft
Quadriceps autograft
Allograft
Total
a

1559 (53.4)
1234 (42.3)
125 (4.3)
26.7
439 (69.1)
123 (19.4)
0 (0.0)
73 (11.5)
635 (100.0)

Of the 28 studies included, 10 reported the graft type used.

TABLE 3
Psychological Factors and Return to Play
Time to return to play, mean (range), mo
Studies reporting return-to-play rate, n
Total No. of patients
Patients returning to sport, n (%)
Patients not returning to sport, n (%)
Studies assessing return to prior level, n
Total No. of patients
Patients not returning to prior level, n (%)
Patients with psychological reasons for not
returning to play, n (%)

17.2 (2.5-60.0)
19
2175
1380 (63.4)
795 (36.6)
15
1494
547 (36.6)
514 (64.7)

months. Of the 2175 patients, 1380 (63.4%) achieved RTP,
and 795 were unable to return to play after ACLR. Fifteen
of the included studies (n ¼ 1494 patients) evaluated
whether patients were able to return to prior levels of activity. It was noted that 547 (36.6%) patients did not return to
prior levels of play (Table 3).
Among the 795 patients who were not able to return to
play, 514 (64.7%) cited a psychological reason for not
returning. Fear of reinjury was cited as the reason for
not returning to sport in 394 (76.7%) patients who did
not return to play. Other psychological factors cited for failure to return included lack of confidence in the treated knee
(n ¼ 76; 14.8%), depression (n ¼ 29; 5.6%), lack of interest/
motivation (n ¼ 13; 2.5%), and psychosocial factors (n ¼ 2;
0.4%) (Table 4).
Psychological measures commonly used to evaluate
return to sport included the Tampa Scale for Kinesiophobia
(TSK),22,37 the Hospital Anxiety and Depression Scale
(HADS),37 the Incredibly Short Profile of Mood States
(ISP), 9,35 the ACL–Return to Sport after Injury scale
(ACL-RSI),35 the Knee Self-Efficacy Scale (K-SES),31,35 and
the Multidimensional Health Locus of Control scale
(MHLC). 34 Preoperative factors included patientperceived importance of returning and motivation for RTP.
Postoperative factors influencing RTP included motivation
during rehabilitation as well as certain measures of
psychological hardiness (Table 5).
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TABLE 4
Patient-Cited Psychological Factors Affecting RTPa

Factors affecting RTP, n (%)
Fear of reinjury
Lack of confidence in knee
Depression
Lack of interest/motivation
Psychosocial
Factors predicting RTP
Preoperative

Postoperative

Patients
(n ¼ 514)

Studies
(n ¼ 20)

394 (76.7)
76 (14.8)
29 (5.6)
13 (2.5)
2 (0.4)

13
3
1
3
1

(65.0)
(15.0)
(5.0)
(15.0)
(5.0)

Motivation for RTP
Importance of RTP
Possibility of RTP
SF-12 MCS
Motivation during rehabilitation
Self-esteem
MHLC
ACL-RSI
ISP

a
ACL-RSI, Anterior Cruciate Ligament–Return to Sport after
Injury scale; ISP, Incredibly Short Profile of Mood States; MHLC,
Multidimensional Health Locus of Control scale; RTP, return to
play; SF-12 MCS, 12-Item Short Form Health Survey Mental
Composite Scale.

DISCUSSION
In this study, we found that psychological factors play an
important role in RTP after ACLR. Among studies evaluating the impact of psychology on RTP, there was a 63.4%
(1380/2175 patients in 19 sampled studies) rate of RTP.
Furthermore, 36.6% (547/1494 patients in 15 studies) were
not able to return to the same level of play. Among included
studies, the mean time for RTP was 17.2 months, which is
longer than in the previously reported normative literature. In a study considering RTP in 187 patients, 124 of
whom were competitive athletes, Ardern et al4 found that
worse ACL-RSI and TSK scores were associated with
slower rates of RTP after ACLR, a finding that may play
a role in the longer time for RTP in our systematic review.
These findings suggest that when psychological factors are
present in study cohorts, there is a decline in the RTP rate
as well as a prolongation of the time for RTP. Fear of reinjury was the most commonly reported psychological factor.
Preoperative measures of motivation and postoperative
psychosocial measures such as the MHLC may have a role
in identifying postoperative patients at risk for psychologically based impairment of RTP.
There is an increasing body of evidence demonstrating
excellent RTP outcomes after ACLR. 15,24,26,28 Despite
advances in surgical technique and rehabilitation, there
is a persistent subset of patients that is not able to achieve
RTP after ACLR. Some authors have suggested that psychological factors are a significant impediment to maximizing postoperative outcomes after ACLR.1,4 Ardern et al4
found that psychological responses before surgery and in
early recovery were associated with returning to preinjury

levels of sport at 12-month follow-up. Similarly, Lentz
et al20 found that elevated fear of reinjury/lack of confidence in the postoperative knee were predictive of an
inability to return to preinjury sport status. In 2017, Nwachukwu et al25 found that the SF-12 MCS can be used preoperatively to identify patients who are likely to achieve
RTP and a minimal clinically important difference after
ACLR. The authors posited that the SF-12 MCS could be
used as a proxy for mental resiliency and similar psychological traits. Brewer et al6 prospectively examined the
relationship between psychological factors and rehabilitation outcomes after ACLR in 95 patients. Self-motivation,
athletic identity, and psychological distress were significant preoperative predictors of objective outcomes such as
knee laxity. However, postoperative rehabilitation adherence did not affect rehabilitation outcomes.6 Additionally,
our study identified a skew in the proportion of psychological measures developed to identify failure to return to
sport postoperatively relative to preoperative predictors of
return to sport. Although the current literature shows that
psychological factors identified preoperatively and postoperatively may affect RTP, there are no established guidelines on how to best approach patients at risk for not
returning to play. A major strength of this review is that
we compiled and analyzed the aforementioned studies as
well as other relevant studies to create summative data for
the impact of psychology on return to sport after ACLR.
As part of this review, we identified a number of preoperative and postoperative psychological proxies and variables that can be used to identify patients at potential
risk for diminished RTP outcomes. In addition, we provided
a survey of the currently utilized psychological assessments
in ACLR rehabilitation as well as specific measures utilized
in the studies sampled. Currently utilized psychological
instruments include the TSK, HADS, ISP, ACL-RSI,
K-SES, and MHLC.
Kinesiophobia is defined as a fear of pain or reinjury that
may lead to the avoidance of particular movements. The
TSK is a survey consisting of 17 items on the patient’s subjective experience of injury and physical activity with the
goal of quantifying the fear of pain or reinjury due to physical activity.22 While not specifically validated for return to
sport, there is an association between higher TSK scores
(more fear of pain or reinjury) and not returning to preinjury activity levels after ACLR.17 The HADS is a selfassessment scale that is reliable in detecting states of
anxiety and depression in general outpatient clinics,37 and
the ISP asks respondents to rate their mood by measuring
their levels of anxiety, sadness/ depression, confusion,
anger, energy, and fatigue.9 The ACL-RSI is a scale that
measures the psychological impact of returning to sport
after ACLR by assessing emotions, confidence in performance, and risk appraisal.35 The ACL-RSI has been shown
to be reliable and valid after ACLR, with patients who did
not return to sport scoring lower on the scale than those
who returned to sport.4,35 The K-SES was developed to
measure perceived self-efficacy in patients with an ACL
injury.31 There are sections evaluating daily activities,
sport activities, and knee functional tasks. Patients are
asked to fill out the survey at the time of injury and assess
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TABLE 5
Included Studies, Psychological Factors Considered, and Psychological Measures Useda
Author (Year)

Psychological Measures Used
(Preoperative vs Postoperative)

Factors Considered

Webster et al36 (2017)
Nwachukwu et al26 (2017)
Faltstrom et al10 (2016)

Fear
Fear
Lack of confidence, fear of reinjury, motivation for return,
possibility of return
Filbay et al11 (2017)
Depression
Christino et al8 (2016)
Self-esteem
Filbay et al12 (2016)
Fear of reinjury, adaptation and acceptance
Rodriguez-Roiz et al29 (2015) Fear of reinjury
Ardern et al5 (2015)
Motivation for return
Lentz et al20 (2015)
Ardern et al1 (2014)

Fear/confidence
Fear of a new injury

Muller et al23 (2015)
Tjong et al33 (2014)
Flanigan et al13 (2013)
Ardern et al2 (2014)
McCullough et al21 (2012)
Webster et al35 (2008)
Langford et al18 (2009)
Lee et al19 (2008)
Gobbi and Francisco14 (2006)
Kvist et al17 (2005)

Fear of reinjury
Innate personality traits
Lack of interest
Psychological readiness, fear of reinjury
Fear of reinjury
Emotions, confidence in performance, risk appraisal
N/A
Fear of reinjury
Fear of reinjury, personal reasons
Fear of reinjury, motivation for return

N/A
N/A
N/A
HADS (postoperative)
MHLC, RSES, POMS-B (postoperative)
N/A
N/A
ACL-RSI, TSK, SRLC, ERAIQ, ISP
(postoperative)
TSK-11 (postoperative)
K-SES, MHLC, ACL-RSI, TSK-11
(postoperative)
TSK-11, ACL-RSI (postoperative)
N/A (postoperative)
ACL-RSI, TSK-11, SRLC (postoperative)
ACL-RSI, TSK-11, ERAIQ, ISP (postoperative)
N/A
N/A
ACL-RSI, ERAIQ (postoperative)
N/A
“Psychovitality” (preoperative)
TSK-11

a
ACL-RSI, ACL–Return to Sport after Injury scale; ERAIQ, Emotional Responses of Athletes to Injury Questionnaire; HADS, Hospital
Anxiety and Depression Scale; ISP, Incredibly Short Profile of Mood States; K-SES, Knee Self-Efficacy Scale; MHLC, Multidimensional
Health Locus of Control scale; N/A, not available; POMS-B, Profile of Mood States–Brief; RSES, Rosenberg Self-Esteem Scale; SRLC, Sport
Rehabilitation Locus of Control scale; TSK, Tampa Scale for Kinesiophobia.

their current ability to perform these tasks as well as how
certain they feel about their future capabilities. Better
scores on the K-SES predicted better function in physical
activities 1 year after ACLR.32 The K-SES demonstrates
good reliability and validity for outcomes but has not been
specifically validated for return to sport after ACLR. The
MHLC evaluates how patients perceive their ability to control life events. Patients who feel that they have control
over their own health are more likely to comply with precautions and participate diligently in physical therapy.
Subsequently, patients with MHLC scores consistent with
believing events are the consequences of their own actions
demonstrated better outcomes, including returning to
sport, after ACLR.27
We believe that there is a role for psychological screening
before ACLR. Based on the included studies, understanding motivation levels in patients with ACL injuries may be
helpful for preoperatively identifying those who may be at
an increased risk for poor postoperative outcomes. Specifically, the motivation for RTP, importance of RTP, and possibility of RTP were identified as preoperative factors that
predict RTP outcomes after ACLR. Gobbi and Francisco14
studied return to sport in 100 patients who underwent
ACLR via numerous preoperative and postoperative measures. Preoperative measures included a “psychovitality”
questionnaire in which patients who returned to sport
scored significantly better than patients who failed to

return.14 Other measures, including the SF-12 MCS, may
also be useful preoperatively in determining RTP in select
patients. From our perspective, the ideal psychological
measure of RTP should consider factors including willingness, motivation, and fear of returning both preoperatively
and postoperatively. More studies are necessary to establish the validity and general usability of such questionnaires in patient populations of different sporting activity
levels. In addition to employing preoperative screening
measures, our data suggest that psychological assessments should be considered in postoperative rehabilitation and return-to-sport guidelines. We believe that
screening assessments may have a role postoperatively
to best tailor a graduated return-to-sport program that
addresses kinesiophobia and issues of psychological
unpreparedness. Psychological assessments can also be
administered postoperatively on an interval basis to track
progress. There is a significant opportunity for continued
research in the area of psychological readiness for return
to sport. More work can be done to further validate the
psychological assessments identified in this review as well
as to evaluate for the clinical applicability and optimal-use
time frames of psychological measures.
This study is subject to certain limitations. The quality of
our review is limited by the data available in the included
studies. The methodological quality of the included studies
was variable and may have limited the quality of the data
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that we were able to extract. We did not limit our included
studies to recently published articles because of the
expected paucity of included studies; as such, studies
included in this review spanned several decades. This wide
inclusion may have resulted in a heterogeneity of surgical
techniques, rehabilitation protocols, and RTP criteria.
Although surgical techniques, rehabilitation protocols, and
RTP criteria have evolved over the past several decades,
the psychological determinants of outcomes have most
likely remained constant. Additionally, studies included a
variety of psychological outcome measures, resulting in difficulty comparing these various measures reliably. However, the current review works to understand the breadth
and scope of the literature on the topic. Future studies are
needed to effectively compare the efficacy and usefulness of
the various measures in different patient populations and
various time frames. Similarly, because of the expected
paucity of evidence, we did not apply robust qualitative
exclusion criteria. We did, however, exclude studies with
fewer than 5 patients to screen out low-quality studies and
case reports. Additionally, while RTP is one metric of success after ACLR, this study did not assess the role of psychology on knee function or other patient-reported outcome
scores that are also important for a successful outcome.
Despite these limitations, our review has a number of
strengths. Specifically, this study evaluated an underexplored area of ACLR outcome research with significant
potential for improving outcomes and identifying patients
at risk for diminished RTP outcomes.

CONCLUSION
Psychological factors play an important role in RTP after
ACLR. Among studies evaluating the impact of psychology
on RTP, there was a delay in RTP as well as lower RTP
rates for patients compared with the previously reported
normative literature. Fear of reinjury was the most commonly reported impediment to RTP.
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