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ABSTRACT

Background: Psychological factors have a major role that affect the incidence, prevention, rehabilitation and return to sport (RTS) after injuries.
There has been an increase in research and more attention towards evaluation of the impact that these factors play in deciding the outcomes
after a sports injury. Therefore, the aim of this narrative review was to summarize the evidence for association between psychological factors
and returning to sport following anterior cruciate ligament (ACL) injury.

Materials and methods: Electronic databases were searched for publications on effect of psychological factors on return to sport after ACL
reconstruction. After reviewing the articles found in the database, 20 articles of interest were identified. An additional Google Scholar search
was also done to look for any missed articles; and relevant articles were taken from other journals that were added to the narration. The selected
articles were read thoroughly to arrive at this review.

Observation and analysis: This narrative review has brought to light some interesting facts. The majority of the research about personality and
injury has been inconsistent. It means that until now the characteristics of specific personality associated with the onset of sports injuries have
not been identified and measured. Stress levels are the strongest predictor of sport injuries. Fear of reinjury/anxiety and pain catastrophizing
are significantly correlated with athletes’ confidence in their ability to return to their sport. Higher motivation, self-efficacy and psychological
“readiness” are positively associated with return to sport. Resources helping the athletes to cope have suggested to decrease the strength of
the stress response and also decrease the amount of perceivable stress by the athletes. More specifically, coping is found to have a buffering
effect, and thus decreases the probability of getting injured. Female and male athletes differ significantly when compared with the amount of
stress perception, and coping after an injury, and thus gender may be an important factor to be considered in ACL injury and rehabilitation.

Conclusion: Positive psychological factors like self-confidence, self-motivation, psychological-readiness, self-efficacy, optimism and social
support appear to promote a greater probability of return to sports after ACL injury. Fear of reinjury is most significantly associated with RTS
and physical activity levels.
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BACKGROUND

Return to sports (RTS) to the pre-injury level after anterior
cruciate ligament (ACL) reconstruction is seen in 47-70% among
athletic population in spite of having a good compliance to the
rehabilitation program.'~* The literature shows that there was
no significant functional knee deficit or loss of strength but they
have little or negligible pain."*>=8 The psychological differences
between athletes could be an important contributor to the
mismatch between the knee functional scores and the rate of RTS.
The differences between behavioral response and psychology are
some of the reported factors that may contribute to failure to RTS
even after sufficient rehabilitation.”'® Some athletes may mimic
the behavior patterns exhibited by patients with chronic pain
syndrome, as they continue to have knee pain and discomfort
during and after rehabilitation.>'°

Return to sports after ACL reconstruction is influenced by
multiple factors."'? However, there are no definite conclusive
evidence over the factors that help in coping with injury,
rehabilitation, and RTS. It has been well documented that good
physical rehabilitation and function is necessary for RTS to a
preinjury level.'*™'® In recent past, the psychological factors
have gained importance in consideration of recovery and
RTS."”-2! Morrey et al.22 found that poor motivation and mood
had negative impact on rehabilitation after ACL reconstruction,
which has negative impact on RTS. The higher optimism is

associated with knee function and rehabilitation, and higher
motivation along with the above-stated factors also helped
in RTS after injury. One of the most common negative factors
responsible for failure to RTS to the preinjury level was fear of
reinjury.?3-2

There has been an increase in research and evaluation of the
impact of psychological factors in RTS. Therefore, the aim of the
current narrative review is to summarize the current evidence
regarding the psychological factors affecting the RTS after ACL
reconstruction.
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MATERIALS AND METHODS

Three researchers (RKR, PMR, and JK) independently searched
PubMed and EMBASE for publications on effect of psychological
factors on RTS after ACL reconstruction using a well-defined search
strategy on March 8, 2020 (Table 1). A secondary search was done
through the references of included studies and relevant review
articles identified from the primary search were also included.

Search was restricted to articles in English language only
without the restriction to time frame. The primary search resulted
in 438 articles. Each article was reviewed for inclusion with the
following criteria: English language, studies related to clinical
outcomes of ACL reconstruction, and assessment of RTS and
reports on the impact of psychological factors on RTS as per our
study protocol.

After screening of these article through abstract, 420
articles were excluded. Two additional articles we got through
the secondary search of references of the articles. Finally, 20
articles were shortlisted for the current review. Any discrepancy
was resolved by mutual discussion among the three authors. In
addition to above, Google search was also done and a few relevant
articles were also added to this review. Articles excluded were case
reports, review articles, unpublished abstracts, and non-English
articles. The research question was whether the personality
factors, stressors, fear and anxiety, motivation and self-efficacy,
coping behaviors, and the gender differences affect the RTS after
ACL reconstruction.

Table 1: Search strategy and search results

OBSERVATION AND ANALYSIS

The evidence shown in this review supports the qualitative studies
that psychological factors have influence on the health of athletes
and contributes to recovery, rehabilitation, and RTS after ACL
reconstruction. In the current review, we found that a healthier
state of mind is beneficial in allowing the athlete in returning
to sports after ACL reconstruction. Some of the relevant factors
include personality factors, stressors, fear and anxiety, motivation
and self-efficacy, and gender.

Personality Factors

Interactive relationship between sports injury and psychological
factors can be understood by personality, life stress, coping
resources, stress response, and potential interventions. Williams
et al.?® reported that personality factors might have an effect
upon how the athlete responds to a stressful situation. These
personality factors include internal motivation, control locus,
coherence, hardiness, and anxiety regarding the competition.
Personality factors affect the stress response directly as well as
indirectly through history of stressors and coping resources. They
indirectly affect the athlete’s response to stress, which in turn
predict athletic injury.

Inference: the personality factors are among the first factors
associated with sports injuries. The majority of the research about
personality and injury has been inconsistent. It means that until
now the characteristics of specific personality associated with the
onset of sports injuries have not been identified and measured.

Stressors
Common stressors include social and family life events, daily

S.no. _ Search terms Totalresults — opstacles, and injuries sustained previously. Taken together, these
1. PubMed (from inception to March 8, 2020) factors are believed to have an interactive effect upon the stress
((“athletic injuries"[MeSH Terms] OR 273 response leading to athletic injury. Life stress tends to undermine
(“athletic”[All Fields] AND “injuries"[All the ability of the athlete to respond to stress and associated
Fields]) OR “athletic injuries"[All Fields] consequences that lead to reinjury fear and poorer RTS.%” How an
OR (“sports”[All Fields] AND “injury”[All athlete adjusts to previous injury determine its impact on the stress
Fields]) OR “sports injury“[All Fields]) response to a potentially stressful athletic situation. Athletes who
AND (”pSyChOIOgy"[SL,'bhead'ng] are constantly worried about reinjury are more prone to sustain
?R”psycmlo,,gy"[A” Fields] OR ., the injury the subsequent times.?’
tg?sc?r(;!’([)l\%gl-h{‘ ?:sz?rg;]()ugsié,{:rm . Ipference: §tres.s levels are the stron.gest predictor of spo.rts
Fields] AND “sport”[All Fields]) OR “re- injuries. Negative life events are more likely to have a negative
turn to sport”[All Fields] OR (“return”[All impact on RTS after rehabilitation in an athlete who has undergone
Fields] AND “play”[All Fields]) OR “re- ACL reconstruction.
turn to play”[All Fields])) OR ((“athletic .
injuries”p[l\/l):eSH Terms] OR (“athletic”[All Fear and Anxiety
Fields] AND “injuries”[All Fields]) OR “athletic Fear and anxiety have been associated with poorer performance
injuries”[All Fields] OR (“sports"[All Fields] after returning from an injured state in multiple studies.?8-3°
AND “injury”[All Fields]) OR “sports injury”[All Kinesiophobia (fear of movement) and pain (avoids movements
Fields]) AND (“psychology”[Subheading] that causes pain) are two factors that are strongly correlated with
OR“psychology”[All Fields] OR poor RTS level 28735
“psychology’[MeSH Terms]) AND (“return Anxiety about the performance and getting reinjured while RTS
to Sport”[Mef,SH Te:ms] QR (”return””[AII is identified as a normal stressor, which every athlete undergoes.
:Lecicrit%?[::rgelsg;;; [All Fields]) OR “return to In fact, these issues of anxiety dictate some of the behavior on and
) ) off the ground in these athletes. Responses for such anxiety are
2. Embase (from inception to March 8, 2020) the factors that contribute to returning to the same level of sports
sports AND injury AND psychology AND 165 activity after rehabilitation.3®
“return to sport”OR {sports AND injury AND Inference: Fear of reinjury/anxiety and pain is significantly
psychology AND return AND to AND sport) correlated with athletes’ confidence in their ability to return to
Total 438 their sport.
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Motivation and Self-efficacy

A casual and consistent relationship has been found between higher
motivation, self-confidence, and optimism in athletes who recover
and RTS after sustaining injuries in their sporting career.?>?>3” These
factors are necessary for both postinjury and presurgery, as better
confidence has shown to improve postoperative knee scores and
thereby helps in better rehabilitation and RTS.2%3” This theory is in
fact supported by the Bandura’s concept of relationship between
inner levels of self-efficacy (confidence to complete a task) and
actual follow-through or factual behavior.?>?>37 Most studies
included in this review support the theory of importance of self-
efficacy and motivation with psychological readiness in RTS.38-4
Further, Thomee et al.”® reported high motivation is necessary for
a better rehabilitation program, which primes the athlete very well
before he gets back to the playing in field.

Inference: higher motivation, self-efficacy, and psychological
“readiness” are positively associated with RTS.

Coping Behaviors
Coping behaviors include general coping behavior, stress
management, and social support along with attention strategy.
Coping behavior is that which helps the athlete to overcome the
stressful situation without difficulty. Coping behaviors are highly
individualistic and varied in nature. Well-developed general coping
behaviors have been linked with the reduced incidence of athletic
injuries in several research studies.” Social support is one of the
most important factor that helps to deal with the rising stress
regarding the individuals’ performance and RTS. Social support
includes support from friends and family along with teammates and
coach. This social support forms the basis of a happier environment
where the stress levels are nullified easily and help to improve the
psychological readiness of the athlete to RTS.*® Social support is
an effective coping mechanism as well as a powerful moderator
between life stress and the incidence of athleticinjury. These above-
stated factors have impact on surgery and postsurgery recovery
too, as social support and coping factors reinforce the optimism in
the athletes’ ability to rehabilitate and RTS.##8 In addition, coping
behavior is also believed to affect subjective outcomes such as self-
reported pain and objective outcomes such as RTS.>°

Quinn et al.* observed that the psychological response to
injury includes cognitive appraisal, emotional response, and
behavioral response. Factors associated with cognitive appraisal
include need to adjust performance goals, an estimate of recovery
time, evaluation of perceived self-worth and confidence, appraisal
of beliefs about attribution, sense of loss, and appraisal of coping
skills. Researchers who have studied self-confidence and self-
efficacy found a decline in these factors after sports injury. It has
been seen that self-confidence about sport performance declines
following an injury but recovers by the end of the rehabilitation
phase. Factors associated with emotional response following injury
are anger, tension, depression, fear of unknown, and boredom.
These factors are associated with being injured, attitude of the
athlete toward injury and recovery, grief associated with an injury,
and emotional coping skills. It has been seen that frustrations
expressed by sports injury athletes included shattered hopes and
dreams, fear of reinjury, isolation, others recovery expectations,
physical inactivity, and concern about future performance.* The
factors associated with behavioral response to injury include level of
rehabilitation compliance, social support, risk-taking behavior, and
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coping ability. Even these factors contribute toward well-being after
an injury and thus improve the objective outcome of RTS.3%47-49
Inference: adequate and optimal coping resources and coping
strategies have been associated with ability to handle the stressin a
better way, thereby allowing better RTS. Social support from friends,
teammates, and family reinforces the optimism in recovery of the
athletes and their successful ability to RTS at their previous best.

Gender Differences

Few studies have focused on nonmodifiable factors such as gender,
which conclude that there exist a potential difference between the
psychological readiness between males and females.>*->2 Both the
gender tend to face different levels of stress (social, economical,
familial). Sports persons differ in their socialization processes and
social connections when their gender is considered. Therefore, it
is difficult to draw a conclusive line regarding which gender has a
better coping capability.>°->*

Females also been noted to have a delayed RTS as compared
tomales as per Ardern et al.” owing to their physiologic differences
such as increased ligamentous laxity, inherent valgus in the
knees, and more vulnerability to injuries. In India, this cannot be
commented upon as the participation of males in sports is many
times more as compared to girls due to social factors, and not
enough female athletes are available for evaluation.

Inference: male and female athletes differ on how they cope
with their injuries, the amount of optimism they carry, and the
amount of social support they receive. Gender may be animportant
variable in athletes’ ability to return back to sports owing to vast
amount of variable subjective social causes, which hamper the
ability of the athlete to return back to sports.

CoNcLUSION

Empirical evidence suggests that the psychological factors are
likely to influence the prognosis for recovery and successful return
to sport following injury. Positive psychological factors like self-
confidence, self-motivation, psychological readiness, self-efficacy,
optimism, and social support appear to promote the probability of
returning to the preinjury level of same RTS. Fear of reinjury was
most significantly associated with RTS and physical activity level as
it was the most commonly reported impediment to RTS.

Future research should explore the effectiveness of
psychoeducation techniques and systematically address
psychological factors that decrease injury-related fear and enhance
self-efficacy, with the hypothesis that addressing these factors may
improve RTS after injury.
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