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Abstract

Background: Because the worldwide spread of coronavirus disease 2019 has forced a moratorium on student sports activity in Japan,
reports on its impact on sports injuries are limited given its novelty. This study aimed to determine the characteristics and gender
differences of injuries in adolescent athletes after returning to sport following restriction of club activities due to the coronavirus pandemic.
Methods: An online retrospective questionnaire was distributed to 500 adolescent athletes who belong to school sports clubs in Japan
from March 1–19, 2021. An anonymous questionnaire was created before and after the restriction of sports activities following the
declaration of the first state of emergency of the COVID-19 pandemic in Japan. Subsequently, 258 valid responses were obtained, and
injury-related characteristics were compared between injured and non-injured athletes after returning to sports and between genders for
injured athletes. There were no differences in the body areas of sports injuries between males and females. Result: We found that
injury experience before club activity restriction was significantly associated with injury after returning to sports (p< 0.001). Moreover,
practice time increased before and after the restriction in the injury group (p = 0.038). The injury rate was higher in females (p< 0.024),
and the trauma rate was higher among males (p = 0.016). There were no differences in the body areas of sports injuries between males
and females. Conclusions: Our results provide gender-differentiated ideas and suggestions as they relate to injury prevention once in
adolescent athletes returning to sports after the coronavirus disease 2019 induced restriction of club activities. We show the need for
injury rehabilitation and practice time control in adolescent athletes in the coronavirus disease 2019 setting.

Keywords: coronavirus pandemic; COVID-19 restrictions; sports injuries; adolescent athletes; returning to sports; injury experience;
training time; gender difference; Japan

1. Introduction
The coronavirus disease 2019 (COVID-19) has spread

worldwide since it was first reported in December 2019 [1].
In Japan, the first nationwide declaration of a state of emer-
gency in response to the COVID-19 pandemic was issued
on April 16, 2020 [2]. The Ministry of Education, Cul-
ture, Sports, Science, and Technology instituted a blanket
closure of many schools, including high schools [3], and
many universities switched to online classes. As a result,
club activities were restricted, causingmany adolescent ath-
letes to face unexpected restrictions on their sports activi-
ties. Athletes were subjected to fairly severe restrictions
that prohibited athletes from meeting at school as a club ac-
tivity, and all sporting events such as games and competi-
tions were canceled. For athletes, this prolonged absence of
competition-related specific loading negatively affects the
neuromuscular system, which may expose them to a higher
risk of injury and reduced performance after returning to
sport [4].

Short-or long-term interruptions of athletic training
have been reported to cause changes in body composition

and cardiovascular efficiency, resulting in an increased risk
of injury [5]. These dysfunctions may also be caused by
the restricted sports activities due to the COVID-19 lock-
down. Notably, unlike the typical off-season period, re-
turn to sports after COVID-19 lockdown has been shown
to have a significant impact on injury rates by increasing
the ratio of acute versus chronic workload due to physio-
logical and psychological constraints associated with sports
activity restriction [4,6]. A study conducted before and dur-
ing the COVID-19 restrictions reported that students sig-
nificantly reduced the intensity and frequency of individ-
ual practice due to the loss of goals caused by the cancella-
tion of the competition, resulting in a significant reduction
in the incidence of their injuries during the restriction [7].
Chronic injuries caused by overuse are more common than
acute injuries among young athletes [8], especially in stu-
dent sports, soft tissue injuries may be induced if practice
time is not properly managed after the restriction of club
activities [6]. According to Andersen et al.’s [9] stress-
sport injury model, stressor history, individual character-
istics, and coping resources, such as past injuries and life
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stresses, influence the stress response, leading to sports in-
juries. Additionally, because the psychological stress lev-
els of the COVID-19 lockdown differ between males and
females, the mode of injury that occurs after returning to
sports may also vary [10]. Particularly in student sports,
soft tissue injury may be induced if the practice time af-
ter the restriction of club activities cannot be appropriately
managed [6]. Therefore, it is necessary to understand the
characteristics of injury occurrence in adolescent athletes
when returning to sports after the restriction due to COVID-
19 to better understand and provide information for the
prevention of future sports injuries. However, knowledge
of sports restrictions and injury occurrence after return to
sports due to newly emerging epidemic infectious diseases
is quite limited.

The purpose of this study was to identify the factors
that lead to injury in adolescent athletes after returning to
sports restricted by the COVID-19 epidemic and to investi-
gate gender differences.

2. Materials and Methods
2.1 Design and Participants

An anonymous online survey was conducted retro-
spectively from March 1–19, 2021, via Google Forms (Al-
phabet, Mountain View, CA, USA). The target participants
were Japanese high school and university athletes from
sports clubs. The recruitment method for targeted athletes
is shown in Fig. 1. Athletes were recruited by the super-
visors of the sports clubs. An email with a link to the sur-
vey was sent to the supervisors, who then distributed it to
athletes. Finally, questionnaires were distributed to a total
of 500 athletes: 300 high school students (male: 170, fe-
male: 130) and 200 college students (male: 100, female:
100). The athletes were informed on the first page of the
questionnaire that it would be anonymous, and multiple re-
sponses were not allowed. The inclusion criteria for partic-
ipants were (a) 16–22 years old, (b) enrolled in high school
or university, (c) living in Japan during the COVID-19 pan-
demic, and (d) providing informed consent. Informed con-
sent was obtained via a consent statement and a checkbox
on the second page of the online questionnaire. Participants
were excluded if they (a) had not continued sports activities
for more than a year and (b) did not play the same sport be-
fore and after the declaration of the first wave of emergency
due to COVID-19.

This study was conducted in accordance with the
Checklist for Reporting Results of Internet E-Surveys
(CHERRIES) [11].

2.2 Questionnaire Contents
The questionnaire was designed for the periods be-

fore and after the restriction of sports activities associated
with the declaration of the first state of emergency of the
COVID-19 pandemic in Japan. Our online survey form in-
cluded the following sociodemographic information: age,

Excluded
Insufficient answers

（n = 10）

Not injured athletes after returning to sports
(n = 169)

Collection results
n = 268

Valid answers
n = 258

Injured athletes after returning to sports
(n = 89)

Male
(n = 44)

Female
(n = 45)

Distribution Number
n = 500

The target high school and university students were 
recruited through their sports club supervisors

The supervisors were asked to distribute an email 
within their sports clubs that contained a link to an 
online survey

The first page of the online survey stated that it could 
be answered anonymously and that no one person 
would answer more than once

Fig. 1. Flowchart of the target recruitment method and anal-
ysis procedure.

gender (male/female), height, weight, and bodymass index.

The following items were also included: injury expe-
rience within the year before the sports restriction, prac-
tice time on weekdays and holidays before and after the
sports restriction, sports restriction duration at their sports
clubs, self-training during sports restrictions, and injury re-
ports after returning to sports from the restriction. The prac-
tice time on weekdays and holidays before and after the
shutdown were scored on a 0–10 scale as follows: 0 (0.0–
0.5 hours), 1 (0.5–1.0 hours), 2 (1.0–1.5 hours), 3 (1.5–
2.0 hours), 4 (2.0–2.5 hours), 5 (2.5–3.0 hours), 6 (3.0–
3.5 hours), 7 (3.5–4.0 hours), 8 (4.0–4.5 hours), 9 (4.5–5.0
hours), and 10 (more than 5.0 hours). For the sports restric-
tion duration, we asked respondents to indicate the days on
which the activities of their sports clubs were suspended
due to the COVID-19 pandemic and the days they resumed
and calculated the difference between the two days. Addi-
tionally, the respondents answered whether they performed
self-training during the shutdown. The injury report con-
sisted of the following six items: mode of onset for injuries
(acute trauma and overuse injury), 4 regions (head and neck,
upper limb, trunk, and lower limb) with 18 body areas for
injuries (head, neck, shoulder, elbow, forearm, wrist, hand,
chest, thoracic spine, lumbosacral, abdomen, hip or groin,
thigh, knee, lower leg, ankle, and foot) [12], situation of in-
jury (sports, physical education class of school, and other),
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hospital visit (Yes or No), the severity of the injury (num-
ber of days of restraint from the sport; 0 days, 1–7 days,
8–28 days, more than 28 days) [13], and re-injury in the
same body area (Yes or No). These were based on the Inter-
national Olympic Committee Consensus Statement in epi-
demiological reports of sports injuries [9]. The definition
of injury is based on musculoskeletal pain plus one or more
of the following three criteria: (a) complete absence from
sports and daily outdoor activities for more than one week;
(b) altered duration or intensity of normal training; (c) phys-
ical infirmity that requires a visit to a medical professional
[14].

2.3 Statistical Analysis
The analysis was conducted in two phases. First,

the characteristics of the groups of those injured after re-
turning to sports from restrictions owing to the COVID-19
pandemic and those who were not were compared. The
Shapiro-Wilk test was used to ensure normality. The de-
mographics of injured and non-injured players after sports
restriction were compared using the chi-square test and
Mann-Whitney U-test. Logistic regression analysis was
performed to examine the factors that affected athletes in-
jured after returning to sports. The backward stepwise
method (Wald) was applied to simplify the model by omit-
ting variables with p > 0.05. Odds ratios (ORs) and 95%
confidence intervals (CIs) were also calculated for the de-
pendent variable. Variance inflation coefficients were es-
timated to assess the possibility of multicollinearity of the
independent variables in the multivariate regression analy-
sis. In the next phase, gender differences in injury reports
were compared.

Prior studies have recommended that the number of
subjects per variable should be ten or more [15]. The study
sample size of the logistic regression analysis was decided
a priori with five independent parameters, suggesting that
a tenfold increase in the number of subjects in the study
was necessary. Thus, it was essential to obtain a sample of
at least 50 subjects in each group (injured and non-injured
athletes after returning to sports following the COVID-19
restriction). Data were analyzed using IBM SPSS Statis-
tics for Mac OS X (version 27.0; IBM Corp., Armonk, NY,
USA). The significance level was set at p < 0.05.

3. Results
A total of 268 responses were received, and ten were

excluded as inappropriate responses due to missing infor-
mation. Finally, 258 were accepted as valid responses and
included in the analysis. The comparison of athletes in-
jured after returning to sports following COVID-19 restric-
tions and those who were not are shown in Table 1. There
was a significant gender difference (p = 0.024) in the per-
centage of injured athletes (55.1% male and 44.9% female)
and non-injured athletes (69.2% male and 30.8% female).
Most (71.0%) non-injured athletes after returning to sports

had no history of injury before the sports restrictions by
the COVID-19 pandemic, while most (85.4%) athletes in-
jured after returning to sports had injury experiences before
the sports restrictions (p < 0.001). Regarding the practice
time on weekdays, the group of injured athletes practiced
significantly longer than non-injured athletes (p = 0.002).
Additionally, more injured athletes reported an increase in
weekday practice time from before to after sports restric-
tion than the non-injured athletes (31.5% vs. 18.3%, p =
0.038). Regarding practice time during holidays, the in-
jured athlete group practiced significantly longer than the
non-injured athlete group, both before and after sports re-
striction (p = 0.038 and p < 0.001, respectively).

Multiple logistic analysis was conducted to explore
the factors leading to injury after returning to sports due
to restrictions caused by COVID-19 (Table 2). Experience
of injury before sports restriction was significantly associ-
ated with the presence of injury after sports restriction (β
= –2.625, p = 0.000, OR = 0.072, 95% CI = 0.037–0.143).
There were no significant associations between the other
dependent variables.

We compared gender differences in injury reports
among the group of injured athletes after sports restriction
(Table 3). Overall, the proportion of patients with acute
trauma was high (67.4%), with the ankle (24.7%), knee
(13.5%), and thigh (10.1%) being the most common body
areas of injury. Sports-related injuries frequently occurred
(72.0%); however, the percentage of athletes who visited
the hospital was low at 19.1%. Males were found to have
a significantly higher rate of acute trauma than females af-
ter returning to sports from COVID-19 restriction (79.5%
vs. 55.6%, p = 0.016). No statistically significant gender
differences were found in body areas for injuries, the situa-
tion of the injury, hospital visits, severity (number of days
of sports restriction), and re-injury in the same body area.
There were no gender differences in weekday and holiday
practice time both before and after sports restrictions.

4. Discussion
The COVID-19 pandemic has limited the profession-

als’ and students’ sports activities. This study focused on
the factors of adolescent athletes’ injuries from restricted
sports activities since the first emergency declaration in
Japan on adolescent athletes. Experience of injury before
sports restriction was a risk factor for injury after returning
to sports. In the group injured after returning to sports, the
practice time increased after sports restriction compared to
before restriction. Male athletes were more likely to expe-
rience acute trauma than female athletes. This is the first
sports injury study on adolescent athletes before and after
the restriction of club activities following the COVID-19
pandemic. Investigating the impact of epidemics of infec-
tious diseases on the sports industry can assist in developing
injury prevention strategies for adolescent athletes return-
ing from restricted club activities.
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Table 1. Comparison of injured and non-injured athletes after returning to sports following the COVID-19 restrictions.
Injured athletes Not injured athletes

p value
(n = 89) (n = 169)

Age (y) 17.6 ± 1.9 17.9 ± 2.0 0.432
Gender 0.024†

Male 49 (55.1) 117 (69.2)
Female 40 (44.9) 52 (30.8)

Height (cm) 166.9 ± 8.5 167.8 ± 7.5 0.352
Weight (kg) 60.9 ± 11.2 60.3 ± 8.2 0.808
Body mass Index 21.7 ± 2.2 21.3 ± 2.0 0.223
Injury experience before sports restriction 0.000†

Not injured 13 (14.6) 120 (71.0)
Injured 76 (85.4) 49 (29.0)

Sports restriction duration 60.0 ± 31.6 74.6 ± 55.5 0.271
Self-training during sports restriction 0.129

Yes 9 (10.1) 29 (17.2)
No 80 (89.9) 140 (82.8)

Weekday practice time
Before sports restriction 4.0 [3.0–5.0] 4.0 [3.0–5.0] 0.106
After sports restriction 4.0 [3.0–5.0] 3.0 [3.0–4.0] 0.002∗

Changes before and after sports restriction 0.038†

Decreased from before sports restriction 19 (21.3) 34 (20.1)
No change 42 (47.2) 104 (61.5)
Increased from before sports restriction 28 (31.5) 31 (18.3)

Holiday practice time
Before sports restriction 5.0 [3.0–6.0] 4.0 [3.0–6.0] 0.038∗

After sports restriction 5.0 [3.8–6.0] 4.0 [3.0–5.0] 0.000∗

Changes before and after sports restriction 0.145
Decreased from before sports restriction 14 (15.7) 44 (26.0)
No change 55 (61.8) 96 (56.8)
Increased from before sports restriction 20 (22.5) 29 (17.2)

Data are shown as mean ± SD, n (%), and medians [interquartile range]. † indicates the result of the
chi-square test, and ∗ indicates the result of the Mann-Whitney U-test.

Table 2. Multiple logistic analysis.

Variables β SE Wald df p value Odds ratio
95% CI

Lower Upper

Gender 0.355 0.326 1.188 1 0.276 1.427 0.753 2.704
Injury experience before sports restriction –2.625 0.346 57.455 1 0.000∗ 0.072 0.037 0.143
Weekday practice time after sports restriction 0.002 0.159 0.000 1 0.990 1.002 0.734 1.368
Holiday practice time before sports restriction –0.037 0.086 0.191 1 0.662 0.963 0.814 1.139
Holiday practice time after sports restriction 0.122 0.119 1.038 1 0.308 1.129 0.894 1.427
Wald: A backward stepwise methods. *: p < 0.05.

We found that the factor associated with injury af-
ter returning to sports from restricted club activities due to
COVID-19 was injury experience before restriction. Mad-
dison et al. [16] showed that previous injury was positively
correlated with injury rate, and inappropriate rehabilitation
and inadequate recovery can be potent endogenous risk fac-
tors for re-injury after returning to sports [17]. The sudden
suspension of club activities due to COVID-19 may have
diverted the focus from injury rehabilitation and made it

difficult for athletes to return to sports after long-term ac-
tivity restrictions. The environmental change caused by the
COVID-19 pandemic may have negatively impacted stu-
dents’ mental health [18], interfering with their opportunity
to focus on recovering from their injuries. The psycholog-
ical aspects reported as risk factors for re-injury, including
re-injury anxiety, confidence, and attention, may explain
this [19]. Further, the increased practice time in club activ-
ities after the COVID-19 regulation may also have syner-
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Table 3. Gender differences in injury reports.
Overall Male Female

p value
(n = 89) (n = 44) (n = 45)

Mode of onset for injuries 0.016†
Acute trauma 60 (67.4) 35 (79.5) 25 (55.6)
Overuse injury 29 (32.6) 9 (20.5) 20 (44.4)

Body regions and areas for injuries 0.328
Head and Neck 3 (3.4) 1 (2.3) 2 (4.4)

Head 0 (0.0) 0 (0.0) 0 (0.0)
Neck 3 (3.4) 1 (2.3) 2 (4.4)

Upper limb 22 (24.7) 13 (29.5) 9 (20.0)
Shoulder 6 (6.7) 2 (4.5) 4 (8.9)
Upper arm 1 (1.1) 1 (2.3) 0 (0.0)
Elbow 4 (4.5) 4 (9.1) 0 (0.0)
Forearm 0 (0.0) 0 (0.0) 0 (0.0)
Wrist 4 (4.5) 3 (6.8) 1 (2.2)
Hand 7 (7.9) 3 (6.8) 4 (8.9)

Trunk 11 (12.4) 3 (6.8) 8 (17.8)
Chest 2 (2.3) 1 (2.3) 1 (2.2)
Thoracic spine 1 (1.1) 0 (0.0) 1 (2.2)
Lumbosacral 8 (9.0) 2 (4.5) 6 (13.3)
Abdomen 0 (0.0) 0 (0.0) 0 (0.0)

Lower limb 53 (59.6) 27 (61.4) 26 (57.8)
Hip/groin 4 (4.5) 2 (4.5) 2 (4.4)
Thigh 9 (10.1) 4 (9.1) 5 (11.1)
Knee 12 (13.5) 8 (18.2) 4 (8.9)
Lower leg 4 (4.5) 0 (0.0) 4 (8.9)
Ankle 22 (24.7) 12 (27.3) 10 (22.2)
Foot 2 (2.3) 1 (2.3) 1 (2.2)

Situation of injury 0.148
Sports 64 (72.0) 35 (79.5) 29 (64.4)
Physical education class of school 15 (16.9) 4 (9.1) 11 (24.4)
Other 10 (11.1) 5 (11.4) 5 (11.1)

Visit a hospital 0.195
Yes 17 (19.1) 6 (13.6) 11 (24.4)
No 72 (80.9) 38 (86.4) 34 (75.6)

Severity (Number of days of time loss from sport) 0.195
0 days 30 (33.7) 10 (22.7) 20 (44.4)
1–7 days 28 (31.5) 16 (36.4) 12 (26.7)
8–28 days 24 (27.0) 14 (31.8) 10 (22.2)
More than 28 days 7 (7.9) 4 (9.1) 3 (6.7)

Re-injury in the same body area 0.564
Yes 33 (37.1) 15 (34.1) 18 (40.0)
No 56 (62.9) 29 (65.9) 27 (60.0)

Weekday practice time
Before sports restriction 4.0 [3.0–5.0] 4.0 [3.0–5.0] 0.386
After sports restriction 4.0 [3.0–5.0] 4.0 [4.0–4.0] 0.619

Changes before and after sports restriction 0.697
Decreased from before sports restriction 8 (19.0) 8 (19.5)
No change 22 (52.4) 18 (43.9)
Increased from before sports restriction 12 (28.6) 15 (36.6)

Holiday practice time
Before sports restriction 5.0 [3.0–6.0] 5.0 [4.0–6.0] 0.799
After sports restriction 5.0 [3.0–6.0] 5.0 [4.0–6.0] 0.594

Changes before and after sports restriction 0.053
Decreased from before sports restriction 9 (21.4) 2 (4.9)
No change 22 (52.4) 30 (73.2)
Increased from before sports restriction 11 (26.2) 9 (22.0)

Data are shown as n (%) or medians [interquartile range]. p-values represent comparisons between male and female
respondents. †: p < 0.05.
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gistically increased injury risk [20]. Future research should
examine how mental health, such as anxiety and nervous-
ness, affects re-injury when athletes with a history of injury
return to sports.

Regarding gender differences, males had a higher in-
cidence of injury and a higher proportion of acute trauma
after returning to sports from restricted club activities than
females (males: 79.5% acute trauma and 20.5% chronic dis-
ability; females: 55.6% acute trauma and 44.4% chronic
disability). The results partially support a gender-specific
sports injury investigation conducted before the COVID-
19 pandemic [21]. A study of 1132 Italian athletes showed
that males had lower perceived stress than females during
the COVID-19 lockdown [10]. Another report of 759 com-
petitive athletes showed that females were more anxious
about returning to sports than males [22]. These findings
suggest that males are less prone to negative emotions and
less cautious about returning to sports than females after
a prolonged rest following the COVID-19 pandemic; thus,
the risk of traumatic injury is expected to be higher. To
bridge the gendered distribution of injuries after returning
to sports, efforts to provide for athletes’ psychological and
physical aspects during long-term rest may be necessary.

On the other hand, there was no significant difference
in the body area of sports injuries by gender, and the most
common injury was in the lower limb in both male and fe-
male. The results showed a similar trend to a previous study
of 182 000 injuries among university students before the
COVID-19 pandemic [20]. Hence, no need may be found
to change the concept of the body area of sports injuries be-
fore and during sports restrictions due to COVID-19. What
should be noted is that sports restriction due to COVID-19
reduces the training load and consequently the injury rate
[7,23], which could not be investigated in this study. Future
studies should investigate how sports injury rates in adoles-
cent athletes change before and during the sports restriction.

Notably, re-injury in the same body area was 37.1%
(overall). Athletes with a history of injury may be “high-
risk athletes”, meaning they may have a high risk of injury
to any body parts. For example, returning to sports with in-
adequate rehabilitation or mental anxiety may cause other
body areas to unconsciously protect the injured area, result-
ing in injury to a different body area. The low compliance
with injury prevention programs for adolescent athletes is a
problem [24]. Thus, coaches and trainers on the sports field
need to pay attention to athletes’ pre-existing body areas of
injury and their subsequent injuries.

This study has several limitations. First, the survey
was self-administered; therefore, a biased response is pos-
sible. Second, the survey was self-reported, and responses
were obtained retrospectively, which may have led to re-
call bias. Third, we could not experimentally determine the
exact duration or amount of practice. Finally, injury infor-
mation diagnosed by a physician could not be obtained. Fu-
ture prospective studies are needed to determinewhat injury

characteristics are present before and after long-term sports
withdrawal.

5. Conclusions
A retrospective study was conducted focusing on re-

strictions on student sports activities among adolescent ath-
letes following the declaration of the first state of emer-
gency for the COVID-19 pandemic in Japan. The results
of the study showed that the injured athlete group had in-
creased weekday and holiday practice time after sports re-
striction, and injury experience before sports restriction due
to the COVID-19 pandemic was associated with injury after
returning to sports. Injury rates were higher among females,
and males had more cases of acute trauma than females.
These findings indicate that practice time and previous in-
jury experience prior to club restriction are associated with
the risk of injury after returning to sports after long-term
club restriction due to COVID-19. Furthermore, we believe
that the results, such as different types of injuries by gen-
der, provide gender-specific ideas and suggestions related
to injury prevention.

Author Contributions
YS, KF, and YU initiated the idea. NM, YS, KF,

MK, and YU designed the research study. YS, KF, and
RM performed the research. TT, ST, KF, and HI analyzed
the data. NM, MK, and RM interpreted the data. TT, YS,
and ST wrote the manuscript. TT, KF, and HI revised the
manuscript. NM initiated the idea. NM, YS, KF, MK, and
YU designed the research study. YS, KF, and RM per-
formed the research. All authors contributed to editorial
changes in the manuscript. All authors read and approved
the final manuscript.

Ethics Approval and Consent to Participate
We followed the Declaration of Helsinki and obtained

permission from the Epidemiology Ethics Review Commit-
tee of Hiroshima University (approval ID: E-2308).

Acknowledgment
We thank all the participants who participated in this

study.

Funding
This research received no external funding.

Conflict of Interest
The authors declare no conflict of interest.

6

https://www.imrpress.com


References
[1] Ren LL, Wang YM, Wu ZQ, Xiang ZC, Guo L, Xu T, et al.

Identification of a novel coronavirus causing severe pneumonia
in human: a descriptive study. Chinese Medical Journal. 2020;
133: 1015–1024.

[2] World Health Organization. Listings of WHO’s Response to
COVID-19. 2020. Available at: https://www.who.int/news/ite
m/29-06-2020-covidtimeline (Accessed: 20 February 2022).

[3] Ministry of Education Culture, Sports, Science and Technology,
Japan. Simultaneous temporary closure of elementary schools,
junior high schools, senior high schools, and special support
schools for countermeasures against COVID-19 (Notice). 2020.
Available at: https://www.mext.go.jp/content/202002228-mxt
_kouhou01-000004520_1.pdf (Accessed: 20 February 2022).
(In Japanese)

[4] Bisciotti GN, Eirale C, Corsini A, Baudot C, Saillant G, Chalabi
H. Return to football training and competition after lockdown
caused by the COVID-19 pandemic: medical recommendations.
Biology of Sport. 2020; 37: 313–319.

[5] Bosquet L, Berryman N, Dupuy O, Mekary S, Arvisais D,
Bherer L, et al. Effect of training cessation on muscular perfor-
mance: a meta-analysis. Scandinavian Journal of Medicine and
Science in Sports. 2013; 23: e140–e149.

[6] Li RT, Salata MJ, Rambhia S, Sheehan J, Voos JE. Does Overex-
ertion Correlate with Increased Injury? The Relationship be-
tween Player Workload and Soft Tissue Injury in Professional
American Football Players Using Wearable Technology. Sports
Health. 2020; 12: 66–73.

[7] Bazett-Jones DM, Garcia MC, Taylor-Haas JA, Long JT, Rauh
MJ, Paterno MV, et al. Impact of COVID-19 social distancing
restrictions on training habits, injury, and care seeking behavior
in youth long-distance runners. Frontiers in Sports and Active
Living. 2020; 2: 586141.

[8] Luke A, Lazaro RM, Bergeron MF, Keyser L, Benjamin H,
Brenner J, et al. Sports-Related Injuries in Youth Athletes:
is Overscheduling a Risk Factor? Clinical Journal of Sport
Medicine. 2011; 21: 307–314.

[9] Andersen MB, Williams JM. A Model of Stress and Athletic In-
jury: Prediction and Prevention. Journal of Sport and Exercise
Psychology. 1988; 10: 294–306.

[10] di Fronso S, Costa S, Montesano C, Di Gruttola F, Ciofi EG,
Morgilli L, et al. The effects of COVID-19 pandemic on per-
ceived stress and psychobiosocial states in Italian athletes. In-
ternational Journal of Sport and Exercise Psychology. 2022; 20:
79–91.

[11] Eysenbach G. Improving the quality ofWeb surveys: the Check-
list for Reporting Results of Internet E-Surveys (CHERRIES).
Journal of Medical Internet Research. 2004; 6: e34.

[12] Bahr R, Clarsen B, Derman W, Dvorak J, Emery CA, Finch

CF, et al. International Olympic Committee consensus state-
ment: methods for recording and reporting of epidemiolog-
ical data on injury and illness in sport 2020 (Including the
STROBE Extension for Sports Injury and Illness Surveillance
(STROBE-SIIS)). Orthopaedic Journal of Sports Medicine.
2020; 8: 2325967120902908.

[13] Fuller CW. Consensus statement on injury definitions and data
collection procedures in studies of football (soccer) injuries.
British Journal of Sports Medicine. 2006; 40: 193–201.

[14] Summitt RJ, Cotton RA, Kays AC, Slaven EJ. Shoulder In-
juries in Individuals who Participate in CrossFit Training. Sports
Health. 2016; 8: 541–546.

[15] Van Voorhis CRW,Morgan BL. Understanding Power and Rules
of Thumb for Determining Sample Sizes. Tutorials in Quantita-
tive Methods for Psychology. 2007; 3: 43–50.

[16] Maddison R, Prapavessis H. A Psychological Approach to the
Prediction and Prevention of Athletic Injury. Journal of Sport
and Exercise Psychology. 2005; 27: 289–310.

[17] Ivarsson A, Johnson U, Podlog L. Psychological Predictors of
Injury Occurrence: a Prospective Investigation of Professional
Swedish Soccer Players. Journal of Sport Rehabilitation. 2013;
22: 19–26.

[18] CaoW, Fang Z, Hou G, HanM, XuX, Dong J, et al. The psycho-
logical impact of the COVID-19 epidemic on college students in
China. Psychiatry Research. 2020; 287: 112934.

[19] Christakou A, Stavrou NA, Psychountaki M, Zervas Y. Re-
injury worry, confidence and attention as predictors of a sport
re-injury during a competitive season. Research in Sports
Medicine. 2022; 30: 19–29.

[20] Hootman JM, Dick R, Agel J. Epidemiology of collegiate in-
juries for 15 sports: summary and recommendations for injury
prevention initiatives. Journal of Athletic Training. 2007; 42:
311–319.

[21] CaiW, Gao L, Li L, GaoY, Jia C, YangW, et al. Epidemiology of
physical activity-related injuries in Chinese university students.
Scandinavian Journal of Medicine and Science in Sports. 2019;
29: 1331–1339.

[22] Ruffault A, Bernier M, Fournier J, Hauw N. Anxiety and Moti-
vation to Return to Sport During the French COVID-19 Lock-
down. Frontiers in Psychology. 2020; 11: 610882.

[23] Gumina S, Proietti R, Polizzotti G, Carbone S, Candela V. The
impact of COVID-19 on shoulder and elbow trauma: an Italian
survey. Journal of Shoulder and Elbow Surgery. 2020; 29: 1737–
1742.

[24] Slauterbeck JR, Choquette R, Tourville TW, Krug M, Mandel-
baum BR, Vacek P, et al. Implementation of the FIFA 11+ In-
jury Prevention Program by High School Athletic Teams did not
Reduce Lower Extremity Injuries: a Cluster Randomized Con-
trolled Trial. The American Journal of Sports Medicine. 2019;
47: 2844–2852.

7

https://www.who.int/news/item/29-06-2020-covidtimeline
https://www.who.int/news/item/29-06-2020-covidtimeline
https://www.mext.go.jp/content/202002228-mxt_kouhou01-000004520_1.pdf
https://www.mext.go.jp/content/202002228-mxt_kouhou01-000004520_1.pdf
https://www.imrpress.com

	1. Introduction
	2. Materials and Methods
	2.1 Design and Participants
	2.2 Questionnaire Contents
	2.3 Statistical Analysis

	3. Results
	4. Discussion
	5. Conclusions
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest

