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Abstract

Background The aim of this study is to investigate the influence of a judoka’s psychological readiness in relation to
his ability to return to sport. At the present time, the relationship between physical and psychological readiness to
return to sport has not been adequately elucidated.

Methods This is a cross-sectional study. An online survey was distributed via social networks and the German Judo
Association collecting data from competitive and recreational judo athletes. The survey collected data on participants’
characteristics, history of injury, and psychological readiness to return to sport after injury as determined by either

the Anterior Cruciate Ligament-Return to Sport after Injury Scale, the Shoulder Instability-Return to Sport after Injury
Scale, or a modified version of the Return to Sport after Injury Scale depending on the respective type of injury.

Results The study included 383 judo athletes (272 competitive judo athletes and 112 recreational judo athletes).
Regardless of injury location, athletes who achieved return to sports (M=70.67; SD=16.47) had higher RSI scores
than athletes that did not return to sports (M=53.88; SD=19.12; p<0.0001). Male athletes (M =65.60; SD = 19.34) did
show significantly higher RSI scores than female athletes (M =60.45; SD=19.46). The RSI score differed for different
time loss categories, F(7, 375)=11.309, p <0.001, n? =.174 with decreasing RSI scores for longer time loss and lowest
RSI scores in athletes, who never returned to sports. RSI scores of athletes with knee injuries differed from athletes
with other injury locations (10.23, 95% Cl [4.08, 16.38]). After adjusting for time loss due to injury, competitive athletes
had higher RS scores than competitive athletes (F (1, 382) =7.250, p<0.001, partial n? =.02). Conservatively treated
athletes (M =66.58; SD=18.54) had higher RSI scores than surgically treated athletes (M =59.05; SD=20.01; p <0.05).

Conclusion Based on the data of this study, type of injury, sport level, treatment method, and gender appear to
influence psychological readiness on judoka and their ability to return to sport. The multiple factors that influence a
judoka and their ability to return to sport argue for individualized treatment of judoka and their psychological state
after injury in the return to sport process.
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Introduction

The effect of mental health and the influence of vari-
ous psychological aspects on recovery from injury
has only recently moved into the focus of elite sports
[1]. A sports injury represents a critical life event and
has the potential to induce enormous stress within
the affected individual [2]. Critical life events, espe-
cially those eliciting chronic stress, can induce adverse
physiological changes and can thus increase injury rate
[3, 4]. Typical stress reactions in the acute phase of an
injury may include negative self-talk, negative emo-
tions such as anxiety and depression, psychosomatic
complaints such as fatigue, or stress reactions such
as loneliness, which includes feelings of social isola-
tion [5]. The psychological stress response of athletes
depends on numerous factors, including the severity of
the injury, the performance level of the athlete, situ-
ational factors, and setbacks encountered in the course
of treatment [6, 7].

Among Olympic disciplines, elite Judo has, one of
the highest injury incidences. Kujala et al. found con-
siderably higher injury rates in judo and karate than in
conventional team sports such as soccer, ice hockey,
volleyball, or basketball [8]. During the 2008 and 2021
Olympic Games, 11-12% of individuals competing
in judo suffered an injury. In addition to minor knee,
finger, and shoulder injuries, there is the potential for
serious injuries that can lead to prolonged downtime
of months or even years [9, 10]. The most common and
severe injury, in terms of duration of recovery and loss
of performance, involves the knee and shoulder [10].

A current consensus statement for return to sport
advocates to use comprehensive tests that includes not
only a physical, but also psychological screening of the
athletes [11]. The authors of the consensus statement
propose the “Anterior Cruciate Ligament Return to
Sport after Injury” (ACL-RSI) scale to assess the psy-
chological readiness of athletes after injury [12, 13].
The scale has also been validated for other parts of
the human body [14-16]. In addition to these scales,
several other factors such as gender, age, and perfor-
mance level play a key role in the incidence of injuries
in judokas [17].

The purpose of this study is to assess the psychologi-
cal aspect of a judoka’s return to sport using the ACL-
RSI scale. Our goal is to shed light on external and
internal psychological factors that may influence an
athlete’s psyche and return to sport. We hypothesize
that athletes who return to sport differ in their psy-
chological readiness from athletes that do not return
to sport based on gender, level of performance, and the
injury-related time loss.
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Material and methods

Procedures

The research team used the “Declaration of Helsinki
ethical principles for medical research involving human
subjects” as the standard. Inclusion criteria for the
study consisted of (1) competitive or recreational judo
athletes with age 18 and above; (2) proficiency in the
English or German language; (3) written consent to the
privacy policy statement; and (4) having suffered an
injury within the last 5 years. Exclusion criteria was (1)
an incomplete questionnaire.

The survey consisted of a total of 23 items and was
presented in the format of an online questionnaire. The
survey was distributed by international judo federa-
tions, it was open for 60 days, from September to Octo-
ber of 2020.

Instruments

An online survey was distributed via social networks
and the German Judo Association collecting data from
competitive and recreational judo athletes. The German
Judo Association sent the link as an email to all national
team athletes and asked them to fill it out. The survey
collected data on participants’ characteristics, his-
tory of injury, and psychological readiness to return to
sport after injury as determined by either the Anterior
Cruciate Ligament-Return to Sport after Injury (ACL-
RSI) Scale, the Shoulder Instability-Return to Sport
after Injury (SI-RSI) Scale, or a Modified version of the
Return to Sport after Injury (M-RSI) Scale depending
on the respective type of injury.

The survey comprised of four sub-sections which
considered the site of injury and the athlete’s injury
history. The survey contained questions about the ath-
lete’s feelings towards their sporting activity and their
return to sport. Athletes were categorized into “return
to sport” if they answered “higher level” or “same level”
when asked about which level of performance they
achieved after injury. Athletes who answered the ques-
tion with “reduced level” or “stop judo” were catego-
rized in “no return to sport”.

Participant characteristics

The first section of the questionnaire included five gen-
eral questions about the participants' characteristics.
Participants were asked about their gender, age, nation-
ality, weight class, and their performance level (interna-
tional, national, regional or recreational level).

Injury history
The second section included 6 questions. The ques-
tions covered the injured joint, injured structure(s),
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the precise medical nomenclature of the injury, the
therapy (surgical or conservative), the down time after
injury, and the level of performance achieved after
having finalized the therapy. Participants who experi-
enced an injury in the last 5 years proceeded with the
surveys. Injuries were distinguished by location: knee,
shoulder, both, and other. Most important injuries have
been conserved as follows: Anterior cruciate ligament
rupture, medial collateral ligament rupture, lateral col-
lateral ligament rupture, and acromioclavicular joint
dislocation.

Psychological readiness to return to sport after injury
Anterior Cruciate Ligament—Return to Sport after Injury
questionnaire (ACL-RSI) The validated version of the
ACL-RSI scale includes 12 questions pertaining to the
athlete’s emotional well-being and their confidence in
his or her performance and subsequent risk appraisal.
The scale gives an indication of the psychological readi-
ness after severe injury to return to sport [18]. The scale,
with scores ranging from 1 to 10, includes 5 questions on
emotional well-being, 5 questions on confidence in phys-
ical performance, and 2 questions on the risk appraisal.
Higher scores indicated a more positive psychologi-
cal response, thus a higher psychological readiness. The
total score was determined by adding the values of the 12
responses and then calculating their relationship to 100
to obtain a percentage.

The Shoulder Instability-Return to Sport after Injury
(SI-RSI) The SI-RSI questionnaire was chosen as a valid
and reproducible scale to quantify psychological readi-
ness to return to sport after traumatic shoulder instability
[15]. The structure of the survey, the number of ques-
tions, and the procedure for calculating the scores are
the same as those used in the ACL-RSI questionnaire as
described above.

Modified version of the Return to Sport after Injury
(M-RSI) Scale M-RSI was used when athletes reported
other injuries than knee and shoulder. All questions
remained the same, only the location of the injury was
generalized. For example, "knee" was replaced by "body"
in the relevant items. It has been shown that the ACL-
RSI can be modified to other regions of the body being a
valid tool for the assessment of psychological readiness to
return to sport [14].

Time loss due to injury

Time loss due to injury was assessed via self-report.
Participants indicated whether injury lasted less than
3 weeks (7), 3—6 weeks (6), 6-12 weeks (5), 3—6 months
(4), 6-9 months (3), 9-12 months (2), longer than
12 months (1) or still not returned to sport (0).
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Level of performance

Level of performance was assessed via self-report. Par-
ticipants indicated whether they were performing on a
recreational or competitive level (regional competitions
and higher).

Statistics

Statistical analyses were performed using SPSS 27 (Statis-
tical Package for Social Science, IBM®). An independent
t-test was calculated to determine statistical differences
in RSI scores (ACL-RSI, SI-RSI and M-RSI, respectively)
between subjects with a successful return to sport as
compared to subjects without return to sport according
to our hypothesis.

In additional analyses using independent t-tests statis-
tical effects of performance level (recreational vs. com-
petitive), injury treatment (surgical vs. conservative), and
gender (male vs. female) on RSI scores were calculated.
To analyze possible differences on RSI scores compar-
ing injury location (knee, shoulder, both, and other) an
ANOVA was calculated.

Additionally binomial logistic regressions were per-
formed to statistically investigate whether time loss due
to injury, RSI scores, and other relevant variables pre-
dict return to sport. The level of significance was set at
p<0.05.

Results

A total of 641 athletes participated in the survey. 12 par-
ticipants were excluded because they had not signed the
written consent, and 7 were excluded due to an incom-
plete questionnaire. Of the remaining 625 athletes, 258
were excluded because they had not sustained an injury
during the study period. A total of 383 were included in
the final analysis (Fig. 1).

A total of 55.9% (n=214) of the examined athletes
reported a return to sport and 44.1% (n=169) reported
no return to sport. To analyze the difference between
athletes with return to sport and without, a ¢-test was
calculated. Results confirm the hypothesis, that athletes
that return to sport differ in their psychological readi-
ness from athletes that do not, (381)=9.22, p<0.001,
d=0.95,95% CI [0.74, 1.16]. Athletes that return to sport
(M=70.67; SD=16.47) had significantly higher scores
than athletes that did not return to sport (M =53.88;
SD=19.12).

Influence of treatment method

169 athletes (44.1%) underwent surgery as part of their
treatment with a 43.2% return to sport rate (n="73).
214 athletes (55.9%) underwent non-surgical treat-
ment, with a return to sport rate of 65.9% (n=141).
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Assessed for eligibility (n=642)

[ Enrollment ]

Excluded (n=259)

+ No injury in examination-period (n=243)

+ No agreement to privacy policy
statement (n=12)

+ Incomplete questionnaire (n=4)

Admitted (n=383)

!

y [ Participants | v
Female ) Male
+ 173 athletes + 210 athletes
+ Performance level : + Performance level :
+ International: 53 athletes + International: 26 athletes
+ National: 46 athletes + National: 62 athletes
+ Regional: 31 athletes + Regional:54 athletes
+ Recreational: 43 athletes + Recreational: 68 athletes
y lL Analysis ] v
Analysed (n=173) Analysed (n=210)
+ Excluded from analysis (give reasons) (n= 0) + Excluded from analysis (give reasons) (n= 0)

Fig. 1 Flow chart of the enroliment, participation, and data analysis phases from top to bottom

When looking at the RSI scores, an independent ¢-test
revealed, that conservatively treated athletes dif-
fered from surgically treated athletes, #(381)=3.81,
p<0.001, d=0.39, 95% CI [0.19, 0.56]. Conservatively
treated athletes (M =66.58; SD=18.54) had signifi-
cantly higher RSI scores than surgically treated athletes
(M =59.05; SD=20.01).

Influence of gender

Of 209 male athletes, 118 returned to sport (56.5%),
whereas 91 (43.5%) did not. Among female athletes, 96
(55.2%) of 174 athletes returned to sport, whereas 78
(44.8%) did not. Gender differences were found regard-
ing RSI scores, £(381) =2.59, p=0.010, d=10.27, 95% CI
[0.06, 0.47]. Male athletes (M =65.60; SD=19.34) did
show significantly higher RSI scores than female ath-
letes (M = 60.45; SD = 19.46).

Influence of injury location

Of 130 athletes with knee injuries, 63 returned to sport
(48.5%) whereas 67 did not (51.5%). Among athletes
with shoulder injuries, 53 (55.8%) out of 95 did return
to sport, whereas 42 (44.2%) did not. Of 30 athletes
with both knee and shoulder injuries, 19 returned to
sport (63.3%) whereas 11 did not (36.7%). Among ath-
letes with other injury locations, 79 (61.7%) out of 128
returned to sport, whereas 49 (38.3%) did not.

We conducted a one-way ANOVA to assess
the effects of injury location on RSI
Injury location was divided into four
egories: knee (M=58.26, SD=19.54),
der (M=63.87, SD=19.73), both knee and
shoulder (M=61.52, SD=14.64) and other
(M=68.39, SD=17.62). The RSI score differed sta-
tistically significant for the different injury loca-
tion, F(3, 379)=6.24, p<0.001, n*=0.05. Scheffé
post-hoc analysis revealed a significant difference

score.
cat-
shoul-
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(» <0.001) between RSI scores of athletes with knee and
other injury locations (10.23, 95% CI [4.08, 16.38]).

Further a binomial logistic regression was calculated
to determine the effect of RSI score and injury location
to predict the likelihood of return to sport. The bino-
mial logistic regression model was statistically signifi-
cant, x*(3) =75.10, p<0.001, resulting in a small amount
of explained variance Nagelkerke’s R*=0.239. RSI score
(p<0.001) significantly predicted return to sport, while
injury location (p=0.85) and the interaction (p=0.89)
showed no significant effect.

Influence of performance level

A total of 108 recreational and 275 competitive athletes
participated in this study. 67.6% (n=73) of recreational
athletes reached return to sport compared to 51.3%
(n=141) of competitive athletes. When looking at the
RSI scores, an independent t-test revealed, that rec-
reational athletes (M =63.52 SD=21.42) do not differ
regarding their RSI score, compared to competitive ath-
letes (M=63.15; SD=18.79), £(381)=—0.17, p=0.087,
d=-0.02,95% CI [— 0.24, 0.20].

We further performed a one-way ANOVA to analyze
the influence of the performance level on RSI score after
adjusting for time loss due to injury. After adjusting for
time loss due to injury, RSI scores differed for the dif-
ferent levels of performance (recreational vs. competi-
tive), F(1, 382) =7.250, p <0.001, partial q2:0.02,

Influence of time loss due to injury
5 athletes reported time loss due to injury of less than
3 weeks, with a positive return to sport rate of 100%. 65
athletes reported time loss due to injury of 3-6 weeks
(return to sport rate==86.2% [n=56]), 74 athletes of
6-12 weeks (return to sport rate=64.9% [n=48]), 82
athletes of 3-6 months (return to sport rate=51.2%
[n=42]), 64 athletes of 6—9 months (return to sport
rate =48.4% [n=31]), 40 athletes of 9-12 months (return
to sport rate =55.0% [n=22]), 31 athletes of longer than
12 months (return to sport rate=32.3% [#n=10]) and 22
athletes were still not returned to sport.

We conducted a one-way ANOVA to assess the
general effects of time loss due to injury on RSI
score. Time loss due to injury was divided into

seven categories: less than 3 weeks (M=80.17,
SD=11.23), 3-6 weeks (M=73.77, SD=18.23),
6-12 weeks (M=67.02, SD=16.68), 3-6 months
(M =65.18, SD=18.94), 6-9 months
(M=56.42, SD=17.51), 9-12 months
(M=62.60, SD=18.94), longer than 12 months

(M =54.65, SD=20.15) or still not returned to sport
(M=41.78, SD=13.40). The RSI score differed for
the different time loss categories, F(7, 375)=11.309,
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p<0.001, n?=0.174. Scheffé post-hoc analysis
revealed a difference between RSI scores of ath-
letes that still not returned to sport and athletes with
time loss of 9-12 months (p=0.009; —20.82, 95% CI
[— 38.77,—2.89]), 3—6 months (p<0.001; — 23.40, 95%
CI [—39.64,—7.12]), 6-12 weeks (p<0.001;—25.24,
95% CI [— 41.65, — 8.82]), 3—6 weeks (p<0.001; — 31.99,
95% CI [— 48.67,—15.31]) less than 3 weeks
(p=0.01;—38.39, 95% CI [— 71.88,—4.89]). Further
Schefté post-hoc analysis revealed a difference between
RSI scores of athletes with time loss longer than
12 months and athletes with time loss of 3-6 weeks
(p=0.001; —19.11, 95% CI [— 33.88, — 4.36]).

A binomial logistic regression was calculated to
determine the effect of RSI score and time loss due to
injury to predict the likelihood of return to sport. The
binomial logistic regression model was statistically sig-
nificant, x*(3) =101.72, p<0.001, resulting in a small
amount of explained variance Nagelkerke’s R*=0.312.
RSI score (p=0.003) significantly predicted return to
sport, whereas time loss due to injury (p=0.056), and
the interaction (p =0.570) showed no significant effect.

The most important results of the RTS are displayed
in Table 1.

Table 1 Influence of Different Variables on the RSI Score

Variable M sD
Treatment method

Conservative 66.58 18.54
Surgical 59.05 20.01
Gender

Male 65.60 19.34
Female 60.45 19.46
Injury Location

Knee 58.26 19.54
Shoulder 63.87 19.73
Knee + shoulder 61.52 14.64
Other 68.39 17.62
Performance Level

Recreational 63.52 2142
Competitive 63.15 18.79
Time loss due to injury

<3 weeks 80.17 11.23
3-6 weeks 73.77 18.23
6-12 weeks 67.02 16.68
3-6 months 65.18 18.94
6-9 months 5642 17.51
9-12 months 62.60 18.94
>12 months 54.65 20.15
No RTS 41.78 1340
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Discussion

The aim of this study was to elaborate on the influ-
ence of psychological factors and psychological readi-
ness in relation to the return to sport rates of judokas
after knee-, shoulder-, and other injuries. To address
this question, athletes filled out an online questionnaire
which included questions about the injury site, injury
history, and feelings towards their sporting activity and
return to sport.

The result show that judokas with return to sport have
significantly higher RSI scores. While athletes with return
to sport showed RSI scores above 70, judokas without
return to sport had a mean RSI score below 55. Further
RSI score significantly predicted return to sport whereas
other variables such as time loss due to injury did not.
Consistent with the findings of Akoto et al., injuries to
the knee and the shoulder, or both were most common in
this study [10]. Injuries to the knee were associated with
the lowest RSI scores, which indicates a weaker probabil-
ity of an athlete reaching the same level of performance
as before. These scores illustrate the significance of the
location of an injury on an athlete’s psyche [6]. This is
consistent with the known RSI score thresholds of 60 and
65 for return to sport documented in other studies [6, 15,
16, 19]. The most serious injury regarding return to sport
rate and RSI score assessment was the ACL injury; this
finding is consistent with previous literature showing the
most significant reduction in performance levels after
suffering this injury [10].

In this study overall time loss due to injury did not pre-
dict return to sport. Olsen et al. describes severe injuries
as those resulting in a time loss from sporting activity
of more than 21 days [20]. In this study, judokas with a
“short” period of time loss (6 weeks or less) had a return
to sport rate above 90% and an RSI score above 73. These
athletes achieved similar scores to uninjured athletes in
a study by Phelan et al., presenting with an average RSI
score of 80.17 (SD=11.23) [21].

This study did not show any general differences
between the RSI scores of recreational and competitive
judokas, only when adjusting for time loss due to injury
differences between recreational and competitive ath-
letes. This might suggest that minor injuries have a con-
siderably more negative affect on the mental responses of
recreational athletes compared to competitive athletes,
who seem to cope more effectively with the same cir-
cumstances. This data is supported by the work of Sad-
eqi et al, assuming that there is a better psychological
response and higher RSI scores for competitive athletes
[6]. In addition, there is evidence in existing literature
that suggests that a higher level of athletic performance is
associated with an elevated possibility of a return to sport
[7]. In summary, the psychological condition of an athlete
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plays an equal role in competitive and non-competitive
athletes alike.

Moreover, the treatment of injury (conservative vs.
surgical) is associated with different return to sport rates
and RSI scores. Athletes who underwent non-surgical
treatment presented not only with a higher RSI score, but
also reached their initial performance levels faster. When
focusing on the conservative (non-surgical) treatment,
athletes with and without return to sport presented with
similar high mean RSI scores. These results could lead
to the assumption that athletes who underwent surgery
might present with a worse mental response compared to
athletes who did not undergo surgical treatment. In other
words, more serious injuries have a more significant
impact on the psychological health of athletes. Despite
the treatment, Gerometta et al. established a validated
modification of the ACL-RSI score to reproducibly assess
the return to sport after shoulder instability [15]. How-
ever, the study did not further evaluate group-specific dif-
ferences between surgical and conservative treatments.

In literature, gender differences in terms of return to
sport have been explored [22]. Several authors mention
the relationship between male athletes and a better psy-
chological response after ACL injuries [7, 13, 23]. This is
supported by our study, which found significantly higher
RSI scores for male compared to female judokas. This
trend gains further validity in the subgroups with return
to sport and without return to sport, with the most sig-
nificant gender differences seen in return to sport after
a time loss of more than 9 months. These findings could
emphasize that compared to their male counterparts,
female athletes are more prone to a negative psychologi-
cal response after long periods of time away from their
sport.

Limitations

The study contains limitations that should be men-
tioned. First, not all participants completed a stand-
ardized, validated questionnaire. Only the participants
with injuries to their knees or shoulders completed
the validated version of the questionnaire [15, 18].
The remaining participants received a modified ver-
sion in which their location of injury was substituted
in the questions; similar approaches to this have been
found in the existing literature [15, 16, 21]. Another
limitation of the study is that the data was collected
retrospectively, which can lead to the over or underre-
porting of injuries. Furthermore, in addition to national
sports association websites, participants were recruited
through social media outlets such as Facebook and
Instagram. Although Whitaker et al. describe this as
a useful tool for participant recruitment, they simul-
taneously point to the fact that this method does not
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reach every target group to a similar degree. Using
social media outlets subjects the study to an overrep-
resentation of younger participants [24]. Self-reported
data can imply a potential for over- or under-reporting
of specific diagnoses. A selection bias might also exist
due to the online survey as only younger people might
use this tool and thus older people are less represented
in the study. With regards to the relationship between
RSI score and return to sport levels, the study cannot
conclusively demonstrate whether a low RSI score is
the reason for a lower return to sport level or if a low
return to sport level is the reason for a lower RSI score.
Lastly, possible factors such as re-injury or complica-
tions during the rehabilitation process were not consid-
ered. This could also lead to a bias.

Conclusion

When assessing return to sport and the athlete’s psy-
chological response using a modified RSI score resp. for
judokas, differences in scores arise based on the ath-
letes’ level of performance, gender, and injury location.
Regardless of the type of injury, there is a clear cor-
relation between the psychological state of an athlete
and the return to sport for injuries that cause a longer
time loss from sporting activity. Though psychological
interventions are not part of rehabilitation treatment
yet, they should be considered during the rehabilitation
process. Since the study does not distinguish whether
the results of the RSI score are influenced by the results
of the return to sport or whether the results of the
return to sport are influenced by the results of the RSI
score, further studies should be conducted to analyze
this relationship in a prospective setting.
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