
1. Introduction

Conditioning is the preparation for an athlete to
perform well, which includes physical, environmental, 
and psychological factors. Improving athletic 
performance while avoiding injury is the primary 
goal of training programs. Pursuing optimal training 
programs for athletes has always been a concern in 
sports science research. Even if athletes perform well, 
an injury may force them to change their training 
plan. Thus, preventing injury occurrence is essential 
for efficient conditioning and improving athletic 
performance. In addition, extracting risk factors 
from injury surveys and minimizing the intrinsic 
risk to athletes is a widely known approach to injury 
prevention  (van Mechelen et al., 1992).

Risk factors for injury occurrence include the joint 
range of motion, muscle strength, joint instability, 
and sports skills among others (Bahr et al., 2003). 
Delahunt and Remus (2019) reported these items 
as elements of ankle instability that remain after an 
ankle sprain, a common sports injury. Patients with 
ankle instability often exhibit muscle weakness, joint 
laxity, and altered biomechanics. These disorders 
alter the load distribution in the ankle joint, leading to 
the destruction of the articular cartilage (Taga et al., 
1993), making ankle instability a risk factor for sports 
injuries. 

Basic observable patterns of behavior and 
movement present from childhood are known as 
fundamental movement skills, including running, 
hopping, skipping (locomotor), balancing, twisting, 
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dodging (stability), throwing, catching, and kicking 
(object control) (Gallahue, 1989). Therefore, skills 
regarded by Bahr et al. (2003) include fundamental 
movement patterns. Myklebust and Bahr (2005) 
reported that exercise-based injury prevention 
programs could effectively prevent injury by 
improving biomechanical and neuromuscular 
characteristics during functional tasks, such as 
movement patterns during jumping, landing, and 
cutting maneuvers. Besides, movement improvement 
patterns reduce the injury occurrence rates (Myklebust 
et al., 2005). The Functional Movement Screen 
(FMS), which evaluates movement patterns (good or 
poor movement pattern quality), is easy to administer 
in sports settings. As cut-off values have been 
reported for this instrument, there have been many 
investigations of its relationship to injury occurrence. 
According to a systematic review by Bunn et al. 
(2019), many studies have defined an FMS total score 
of ≤14 points as “high risk,” and individuals with 
those scores were 51% more likely to be affected by 
sports injuries than those with scores indicating low 
risk (Bunn et al., 2019). Furthermore, athletes with 
dysfunctional or asymmetrical movements may also 
be at increased risk for sports injuries (Yeung et al., 
2016).

In terms of psychological factors, the prevalence 
of common mental disorders (CMD) in European 
professional football players was reported for distress, 
anxiety and depression, sleep disorders, and adverse 
alcohol with some players having one or more of 
these conditions (Gouttebarge et al., 2017). CMD 
symptoms are more likely to develop in professional 
football players after sustaining a severe injury (Kilic 
et al., 2018). As football players with depression are 
10% more likely to be injured (Yang et al., 2014), 
it is highly likely that physical and psychological 
conditions are closely related and affect performance.  
It is considered necessary to evaluate psychological 
issues that may affect the occurrence of other injuries 
or performance and take adequate measures to 
improve them. The International Olympic Committee 
established the Sports Mental Health Assessment 
Tool (SMHAT) in a consensus statement and stated 
the importance of psychological screening and 
assessment (Gouttebarge et al., 2021). Among others, 
the SMHAT includes questions regarding sleep. 
Sleep dysfunction has been previously reported in 
24.7% of Japanese athletes (Hoshikawa et al., 2018). 
Milewski et al. (2014) reported that athletes with 

sleep dysfunction were prone to injuries. Daytime 
sleepiness is reportedly associated with poor academic 
performance, suicidal tendencies and depression (Liu 
et al., 2019; Plante et al., 2017; Zhang et al., 2022). 
This further demonstrates that sleep dysfunction is 
also significantly associated with sports injuries and 
performance deterioration in athletes. Besides, pain 
is a common symptom recognized among athletes 
and is considered significant, as evidenced by its 
inclusion as a recommended investigation item by 
the International Olympic Committee (Bahr, 2009). 
Additionally, pain is known to be influenced by 
various factors, and one of these is catastrophic 
thinking regarding pain, which has been shown to 
impact athletes’ experience of pain (Sullivan et al., 
2000). Catastrophic thinking leads to diminished 
functional performance in the early postoperative 
stage, as well as reduced physical responses and 
increased pain intensity. Therefore, this would also be 
an important indicator in assessing the condition of 
athletes. 

Physical and psychological conditions should be 
considered important factors affecting performance 
and, therefore, should be evaluated together. In 
addition, it is necessary to consider that there might 
be multiple factors involved in sports injuries and 
conditioning (Meeuwisse, 1994; Bahr et al., 2005). 
Besides, young athletes are averse to seeking mental 
care support, as they perceive it as a sign of weakness. 
This indicates their lack of knowledge regarding 
mental health and other related factors (Gulliver et al., 
2012). Therefore, it is necessary to conduct studies 
targeting this younger generation as well.

Many of the aforementioned reports examined 
either the physical or the psychological aspect and 
its impact on the risk of injury. It is possible that 
even if a factor increases the risk of injury, it may 
be overlooked, as no injury occurs because of the 
interaction of the outcome of interest with other 
factors. Another report (Yoshida et al., 2021a) took 
an integrated view of these factors to determine the 
extent to which these problems exist.  However, the 
extent to which the simultaneous presence of these 
factors affects the occurrence of injury is not clear. 
Therefore, this study aimed to observe the influence 
of several risk factors on the occurrence of sports 
injuries via a prospective investigation of Japanese 
football players. 
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2.  Methods

2.1.  Research Design

We designed a longitudinal observation study to 
address this question. This study was conducted in 
accordance with the ethical standards formulated in 
the Helsinki Declaration of 1964 and its revisions and 
with the approval (R01-112-1) of the Teikyo Heisei 
University Ethics Committee. The participants in the 
study provided written informed consent.

2.2.  Participants

The participants were recruited among 131 
university football players belonging to a single team 
in the Kanto University Football League in February 
2020. Those whose responses could not be measured 
at baseline and those who stopped participating in 
practices and games during the study period (37 
weeks from March 30, 2020, to December 13, 2020) 
were excluded owing to the possibility of injury or 
illness from sports activities that were not accounted 
for.

We identified 94 eligible participants from the 
131 recruited football players (Figure 1). Further 
descriptive data are presented in Table 1. In addition, 
the distribution frequencies of each participant’s 
physical and psychological problems are presented 
in Table 2. None of the participants experienced 
concussions during the study period.

2.3.  Measurement Items

Basel ine measurements  included physical 
characteristics (e.g., height and weight), athletic 
charac te r i s t ics  (e .g . ,  pos i t ion  and  leve l  o f 
competition), physical factors (e.g., current injury, 
pain awareness, functional movement availability, 
and ankle instability), and psychological factors (e.g., 
catastrophic thoughts regarding pain, sleepiness, 
sleep disorders, anxiety and depression). Baseline 
measurements were performed in February 2020, 
just after the start of the football season. In addition, 
sports injuries (e.g., trauma and overuse) that 
occurred during the study period were investigated.

2.4.  Methods of Measurement

Physical and athletic characteristics, as well 
as physical and psychological factors other than 
functional movement ability at baseline, were 
assessed with the Japanese versions of appropriate 
questionnaires. For “current injury” at baseline, 
“injury” was defined as the inability or time lost from 
participating in practice or games resulting from the 
injury (Fuller et al., 2006). An injury was deemed 
as one “problem” for any participant. Regarding 
“pain awareness,” pain was defined as an unpleasant 
sensory and emotional experience associated with or 
resembling actual or potential tissue damage (Raja et 
al., 2020); pain awareness was also considered one 
“problem.” In this study, injury and pain were treated 
as two different entities and included separately in the 
survey to make this distinction. Body parts with pain 
and the degree of this pain (at an 11-point numerical 
rating scale rated from 0 - “no pain” to 10 - “worst 
imaginable pain”) were investigated. The Cumberland 
Ankle Instability Tool (CAIT) was used to assess 
ankle instability, with the cut-off score defined as 
≥25 points based on the results of a previous study 
(Tanen et al., 2014; Kunugi et al., 2017). Functional 
movement was assessed using the FMS by a Level 
1-certified person with a cut-off score of <14 points 
based on a previous study (Kiesel et al., 2011). The 
criteria for judging psychological factors as “negative” 
were as follows: Pain Catastrophizing Scale score 
>30 points for catastrophic thoughts concerning pain 
(Sullivan et al., 1995; Matsuoka and Sakano, 2007), 
the Epworth Sleepiness Scale score of ≥11 points 
for sleepiness (Carter et al., 2020; Takegami et al., 
2009), and the Pittsburgh Sleep Quality Index (PSQI) Figure 1   Study flowchart of participants

Declined to participate
(29 players)

Excluded
(1 player with no baseline data)

Invited to participate
(131 players)

Agreed to participate
(102 players)

Dropout (7 players)
withdrawn, n=1

retired from football, n=6

Analysed
(94 players)
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Table 1   Descriptive statistics of the cohort

Characteristic  Descriptive dataa  

General information    
 Male sex, no. (%)   94 (100)  
 Age, years   20 (19-21)  
 Height, cm  174.3±5.5  
 Weight, kg   68.8±5.7  
 Football experience, months  168.0 (150.5-187.0)  
 Player position, no. (%)    
    FW   14 (14.9)  
    MF   42 (44.7)  
    DF   29 (30.9)  
    GK    9 (9.6)  
    
Physical factors    
 1. Presence of sports injury   21 (22.3)  
    Traumatic injury, no. (%)   14 (14.9)  
      Contact    9 (9.6)  
      Non-contact    5 (5.3)  
    Overuse injury, no. (%) 
 

   7 (7.4)  

 2. Presence of pain, no. (%)   44 (46.8)  
    Pain in only one body part, no. (%)   27 (28.7)  
      Head/face 
      Neck/cervical spine 
      Sternum/ribs/upper back 
      Lower back/pelvis/sacrum 
      Shoulder/clavicula 
      Upper arm 
      Elbow 
      Forearm 
      Wrist 
      Hand/finger/thumb 
      Hip/groin 
      Thigh 
      Knee  
      Lower leg/Achilles tendon 
      Ankle 
      Foot/toe 
 

   0 (0.0) 
  0 (0.0) 
  0 (0.0) 
  4 (4.3) 
  0 (0.0) 
  0 (0.0) 
  0 (0.0) 
  0 (0.0) 
  0 (0.0) 
  0 (0.0) 
  3 (3.2) 
  1 (1.1) 
  3 (3.2) 
  0 (0.0) 
 14 (14.9) 
  2 (2.1) 

 

Pain in two body parts, no. (%)   17 (18.1)  
      Sternum/ribs/upper back and thigh 
      Lower back/pelvis/sacrum and hand/finger/thumb 
      Lower back/pelvis/sacrum and knee 
      Shoulder/clavicula and ankle 
      Hand/finger/thumb and knee 
      Hip/groin and knee 
      Hip/groin and Lower leg/Achilles tendon 
      Hip/groin and Ankle 

   1 (1.1) 
  1 (1.1) 
  1 (1.1) 
  1 (1.1) 
  1 (1.1) 
  1 (1.1) 
  1 (1.1) 
  2 (2.1) 
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Table 2   Distribution of physical and psychological conditions

The number of physical problems 

 0 1 2 3 

Psychological 

problems 

    

0 8 (8.5) 8 (8.5) 8 (8.5) 8 (8.5) 

1 12 (12.8) 8 (8.5) 12 (12.8) 13 (13.8) 

2 2 (2.1) 4 (4.3) 2 (2.1) 0 (0.0) 

3 3 (3.2) 1 (1.1) 3 (3.2) 0 (0.0) 

4 0 (0.0) 2 (2.1) 0 (0.0) 0 (0.0) 

no. (%), Percentages may not total 100 because of rounding.
The number of physical problems + psychological problems ≤ 2 (n=46)
The number of physical problems + psychological problems ≥ 3 (n=48)

a The Shapiro–Wilk test denotes that the variables do not follow a normal distribution when p < 0.05, and the 
median (25th percentile–75th percentile) is used in such cases. When p ≥ 0.05 in the Shapiro–Wilk test, the 
variables follow a normal distribution, and the means ± standard deviations are used in such cases.

      Thigh and Knee 
      Thigh and Lower leg/Achilles tendon 
      Thigh and Ankle 
      Knee and Ankle 
      Lower leg/Achilles tendon and Ankle 
      Lower leg/Achilles tendon and Foot/toe 
      Ankle and Ankle 

  1 (1.1) 
  1 (1.1) 
  1 (1.1) 
  1 (1.1) 
  1 (1.1) 
  1 (1.1) 
  2 (2.1) 

Degree of pain during exercise (11-point Numerical 
Rating Scale: NRS) (27+17×2 = total 61 parts) 
 

   4.0 (3.0-5.0)  

 3. Fundamental pattern of movement: FMS   15.0 (14.0-16.0)  
    FMS risk (score<14), no. (%) 
 

  20 (21.3)  

 4. Ankle instability: CAIT   25.0 (22.0-27.0)  
    CAIT risk (score≤25), no. (%)   51 (54.3)  
    
Psychological factors    
 1. Catastrophic thoughts of pain: PCS   23.5±8.0  
    PCS risk (score>30), no. (%)   17 (18.1)  
 2. Daytime sleepiness: ESS   10.3±3.7  
    ESS risk (score≥11), no. (%)   46 (48.9)  
 3. Sleep disorder: PSQI    3.0 (2.0-4.0)  
    PSQI risk (score≥6), no. (%)   15 (16.0)  
 4. Symptoms of anxiety and depression: HADS    9.0 (6.8-12.3)  
    HADS risk (score≥15)   12 (12.8)  
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of ≥6 points for sleep disorders (adapted from Carter 
et al., 2020). Sleep dysfunction was assessed using 
the Pittsburgh Sleep Quality Index (Doi et al., 1998; 
Doi et al., 2000). Furthermore, a Hospital Anxiety 
and Depression Scale score of ≥15 points for anxiety 
and depression (Fischerauer et al., 2018; Kugaya 
et al., 1998) was used to establish whether either 
of these criteria had any impact. The occurrence 
of sports injuries (e.g., trauma and overuse) was 
measured every week during the study period (i.e., 
37 weeks from March 30, 2020, to December 13, 
2020) with the Oslo Sports Trauma Research Center 
questionnaire (Clarsen et al., 2014; Mashimo et al., 
2020). For participants with an injury at the start of 
the study, new sports injuries were defined as those 
occurring after recovery from the current injury. 
No cases were observed where a current injury was 
worsened by further injury. The definition of an injury 
was, therefore, considered the most significant factor 
affecting the survey results (Bahr, 2009). Based on 
recent research, this prospective study defined sports 
injury as all physical complaints of a player that 
resulted from a football match or training, irrespective 
of the need for medical attention or time lost from 
football activities (Fuller et al., 2006).

2.5.  Statistical analyses

The following analysis flow was conducted to 
examine physical and psychological problems as risks 
for sports injuries. The data were assessed with Cox 
proportional hazards analysis for comparing a small 
number (one or less) and a large number (more than 
two) of factors. The group with one or less physical 
risk and the other with two or more physical risks 
at the beginning of follow-up were compared first. 
Then, the number of mental risks at the beginning 
of the follow-up was compared between the groups 
with less than one and two or more risks. In addition, 
to assess the combined effects of physical and 
psychological problems, the total number of physical 
and psychological risks at the start of follow-up was 
assigned to groups with two or fewer risks and groups 
with three or more risks. Furthermore, Kaplan–
Meier analysis and the log-rank test were conducted 
to assess the risk factors for the occurrence of sports 
injury with the Cox proportional hazards analysis. 
IBM SPSS Statistics 19 (IBM Corp., Armonk, NY, 
USA) was used for all statistical analyses.

3.  Results

No significant effects were observed on the number 
of risks or trauma injuries in any of the groups. In 
contrast, overuse injuries occurred in the group with 
≤ 1 physical risks (10.4%) and the group with ≥ 2 
risks (34.8%) (Table 3). A significant effect was noted 
with a hazard ratio (HR) of 4.40 (95% confidence 
interval, CI: 1.60–12.07; Table 3). Although no 
significant effect was found for mental risk alone, 
overuse injuries occurred in the group with a sum 
of the number of physical and mental risks of ≤ 2 
(8.7%) and the group with a sum of the number of 
physical and mental risks of ≥ 3 (35.4%), with a 
significant HR of 4.75 (95% CI: 1.59–14.15; Table 
3). In addition, the Kaplan–Meier survival curves for 
the “occurrence of overuse injury and physical risk” 
and the “occurrence of overuse injury and the total 
number of physical and mental risks,” which showed 
significant effects, are illustrated, and log-rank tests 
were performed (Figure 2a, 2b). The results showed 
that the relationship between the number of physical 
risks (≤ 1, ≥ 2) and the time (weeks) of overuse 
injury (P = 0.002) and that between the total number 
of physical and mental risks (≤ 2, ≥ 3) and the time 
(weeks) of overuse injury (P = 0.002) were both 
significant.

4.  Discussion

4.1.  Key Results

Similar to conditioning, many factors are likely 
involved in the occurrence of sports injuries. This 
study aimed to determine whether eight examined 
factors in two categories would arise, either 
individually or in combination, as risk factors of 
sports injury occurrence.

Hoegh et al. (2021) reported that pain without 
an identifiable pathology is common in athletes; 
therefore, sports injuries and pain should be 
considered with a clear distinction. Considering all 
pain as a direct sign of tissue damage may result in 
low priority being given to psychological and social 
aspects of a return to sports. In addition, inherently 
unnecessary assessments and interventions may be 
performed when an athlete has an injury (Nickel et 
al., 2017). Fear and anxiety concerning pain may 
be increased when pain is linked to an unconfirmed 
injury, such as when a clear clinical diagnosis is 
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lacking (Ardern et al., 2013).  A disagreement was 
noted regarding whether ankle instability alone 
(Attenborough et al., 2014) or FMS scores alone 
(Moran et al., 2017) would influence the occurrence 
of other injuries. However, in this study, ankle 
instability and functional movement ability based 

on the FMS score were both included as physical 
factors that may influence sports injuries. The results 
suggested that ankle instability and functional 
movement ability can be included in the physical 
factors as indicators for calculating the risk of overuse 
injuries. Ankle instability or impairment of physical 

Table 3   Association of incidence of sports injury with the low/high-risk groups

 No. of players  (%) Relative risk 
(95%CI) 

Survival time 
(95%CI)a 

Hazard ratio 
(95%CI) 

p-value 

Incidence of traumatic injury      

Physical<2 (n=48) 26 (54.2)  27.8 
(24.9-30.7) 

 

  

Physical≥2 (n=46) 22 (47.8) 0.88 
(0.59-1.32) 

24.3 
(20.7-27.8) 

 

1.41 
(0.80-2.49) 

0.241 

Psychological<2 (n=77) 40 (51.9)  25.4 
(22.8-28.0) 

 

  

Psychological≥2 (n=17) 8 (47.1) 0.97 
(0.80-1.17) 

30.1 
(25.8-34.3) 

 

0.72 
(0.33-1.53) 

0.387 

Physical+Psychological<3 
(n=46) 

27 (58.7)  26.7 
(23.7-29.7) 

 

  

Physical+Psychological≥3 
(n=48) 

21 (43.8) 0.73 
(0.48-1.12) 

25.8 
(22.3-29.3) 

 

1.05 
(0.59-1.86) 

0.871 

Incidence of overuse injury      

Physical<2 (n=48) 5 (10.4)  34.1 
(31.7-36.5) 

 

  

Physical≥2 (n=46) 16 (34.8) 2.47 
(1.12-5.44) 

26.6 
(22.4-30.7) 

 

4.40 
(1.60-12.07) 

0.004 

Psychological<2 (n=77) 16 (20.8)  30.7 
(27.9-33.4) 

 

  

Psychological≥2 (n=17) 5 (29.4) 1.10 
(0.85-1.42) 

30.7 
(25.6-35.9) 

 

1.22 
(0.44-3.33) 

0.703 

Physical+Psychological<3 
(n=46) 

4 (8.7)  34.1 
(31.4-36.9) 

 

  

Physical+Psychological≥3 
(n=48) 

17 (35.4) 3.02 
(1.22-7.46) 

27.2 
(23.3-31.0) 

4.75 
(1.59-14.15) 

0.005 

a For athletes who had a sports injury at the start of follow up, follow up was started after they recovered and were able 
to participate in practice.
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function may lead to poor dynamic alignment and 
compensatory movements (Chang et al., 2019; Kim et 
al., 2019), which could contribute to the development 
of overuse injuries. It has been reported that balance 
training can improve neuromuscular control, 
proprioception, strength, and postural control of ankle 
stability (Anguish et al., 2018), and implementation 
of corrective exercises targeting the FMS can improve 
FMS scores (Yoshida et al., 2021b). Applying these 
approaches could be useful in reducing the risk of 
overuse injuries.

Although a previous report denied the association 
between sleep deprivation and injury occurrence 
(Burke et al., 2020), another study (Von Rosen et al., 
2017) presented a positive association. In addition, 
it has been recommended to include catastrophic 
thoughts concerning pain as an item in a medical 
check before sports participation (Sciascia et al., 
2020). Injury risk was also higher in athletes who 
reported anxiety or depression (Li et al., 2017). 
Therefore, this study included catastrophic thoughts 
concerning pain, sleepiness, sleep disorder, anxiety 
and depression as psychological factors. Our results 

showed that psychological factors alone were not 
directly related to sports injuries. However, even if 
the number of physical risks was less than two, the 
sum of the number of physical and psychological 
risks was a risk factor for the occurrence of new 
sports injuries during a season if the total number 
of physical and psychological risks together was 
three or more. In a previous study (Vetter et al., 
2010), a statistically significant difference was 
found between mental fatigue and the occurrence 
of injury during competitive (in-season) and non-
competitive (off-season) activities; our study results 
support this finding. A low literacy level has been 
found to contribute to sleep and mental health issues 
among young athletes (Gulliver et al., 2012), and 
it is possible that addressing these issues through 
awareness improvement approaches could help 
to alleviate them (Castaldelli-Maia et al., 2019). 
While more severe cases may require specialized 
interventions, for young college-going athletes such 
as those in this study, introducing approaches to 
improve awareness is the recommended first step.

Many reports have examined the relationship 
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Figure 2   �Kaplan–Meier survival curves for the occurrence of overuse injury and physical risk and occurrence of overuse injury 
and the total number of physical and mental risks. 

(a) �Time to the first adjudicated sports injury (n=94) in terms of the relationship between the number of physical risks (≤ 1, ≥ 2) and the 
time (weeks) of overuse injury

(b) �Time to the first adjudicated sports injury (n=94) in terms of the relationship between the total number of physical and mental risks (≤ 2, 
≥ 3) and the time (weeks) of overuse injury
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between injury occurrence based on a single 
indicator, and the existence of an association has 
been controversial. Conversely, the results of this 
study suggest that, by investigating several indices, 
it may be possible to extract factors associated with 
the occurrence of overuse injuries. However, the 
factors analyzed in this study had no significant effect 
on trauma injuries. In either case, this work suggests 
that it may be difficult to use the items adopted in this 
study to predict the risk of trauma injuries based on 
the presence or absence of physical and psychological 
problems.

Concussion has also been cited as an injury 
that affects psychological issues and may follow a 
different return-to-play protocol in anterior cruciate 
ligament (ACL) injuries and sprains. These injuries 
can be very challenging for collegiate athletes to 
handle emotionally, and the timeline for recovery 
and return to play is unknown. This is very different 
from an ACL injury that has a somewhat predictable 
timeline for rehabilitation and recovery (Weber 
et al., 2018). Moreover, the athlete appears to be 
functioning normally, which makes the requirement to 
stay away from training more challenging. However, 
concussions did not occur in any of the participants in 
this study.

4.2.  Limitation

In this study, we set four physical problems as 
evaluation items because of their potential to impact 
the whole body and cause injury. Various factors 
may contribute to injury occurrence beyond the 
problems we examined in this study. Besides, several 
studies have shown no relationship between ankle 
instability and other injuries in the body. The most 
significant limitation of this study was that it did not 
investigate the relationship of injury occurrence with 
other factors, including knee-, hip-, and trunk-related 
issues. Future research should consider these other 
factors. This study only included male collegiate 
football players. It is necessary to expand the scope 
of the research to include female football players 
and players of other sports, as well as individuals 
belonging to a wider age range and at varying 
levels of competition. Additionally, this study did 
not investigate methods for improving the factors 
under consideration, thereby failing to indicate an 
appropriate approach for resolution of the issues. 
Future studies should aim to devise methods to 

improve these issues. 

4.3.  Generalizability

Our resul ts  may be appl icable  to  a  wider 
population, including players of other sports that 
primarily involve the lower limbs or to athletes in 
similar age groups. To affirm this, it is necessary 
to conduct research involving a broader and varied 
sample including female players. 

5.  Conclusion

This study investigated the influence of physical 
and psychological factors on the occurrence of sports 
injuries in Japanese football players. It is possible 
to screen players at high risk of overuse injury by 
monitoring their physical and mental conditions. 
However, it is difficult to screen the players’ whole 
body for high trauma injury risk. In addition, high-
risk players should improve their physical and 
psychological well-being to prevent such injuries in 
the future.

References
Anguish, B., and Sandrey, M. A. (2018). Two 4-week balance-

training programs for chronic ankle instability. J. Athl. Train., 
53: 662-671.

Ardern, C. L., Taylor, N. F., Feller, J. A., and Webster, K. E. (2013). 
A systematic review of the psychological factors associated 
with returning to sport following injury. Br. J. Sports Med., 47: 
1120-1126.

Attenborough, A. S., Hiller, C. E., Smith, R. M., Stuelcken, M., 
Greene, A., and Sinclair, P. J. (2014). Chronic ankle instability 
in sporting populations. Sports Med., 44: 1545-1556.

Bahr, R. (2009). No injuries, but plenty of pain? On the 
methodology for recording overuse symptoms in sports. Br. J. 
Sports Med., 43: 966-972.

Bahr, R., and Holme, I. (2003). Risk factors for sports injuries--A 
methodological approach. Br. J. Sports Med., 37: 384-392.

Bahr, R., and Krosshaug, T. (2005). Understanding injury 
mechanisms: a key component of preventing injuries in sport. 
Br. J. Sports Med., 39: 324-329.

Bunn, P. D., Rodrigues, A. I., and da Silva, E. B. (2019). The 
association between the functional movement screen outcome 
and the incidence of musculoskeletal injuries: A systematic 
review with meta-analysis. Phys Ther. Sport, 35: 146-158.

Burke, T. M., Lisman, P. J., Maguire, K., Skeiky, L., Choynowski, 
J. J., Capaldi, V. F., Wilder, J. N., Brager, A. J., and 
Dobrosielski, D. A. (2020). Examination of sleep and injury 
among college football athletes. J. Strength Cond. Res., 34: 
609-616.

Carter, J. R., Gervais, B. M., Adomeit, J. L., and Greenlund, I. 
M. (2020). Subjective and objective sleep differ in male and 
female collegiate athletes. Sleep Health, 6: 623-628.

Castaldelli-Maia, J., Gallinaro, J., Falcão, R., Gouttebarge, V., 

Football Science Vol. 20, 27-37, 2023
https://www.jssf.net/home.html

35

Physical and Psychological Effects of Football Injuries



Hitchcock, M., Hainline, B., Reardon, C., and Stull, T. (2019). 
Mental health symptoms and disorders in elite athletes: a 
systematic review on cultural treatment. Br. J. Sports Med., 53: 
707-721.

Chang, H. Y., Chang, Y. C., Cheng, S. C., and Wang, C. H. (2019). 
The effectiveness of rearfoot medial wedge intervention on 
balance for athletes with chronic ankle instability. Medicine, 
98: e16217.

Clarsen, B., Rønsen, O., Myklebust, G., Flørenes, T. W., and 
Bahr, R. (2014). The Oslo Sports Trauma Research Center 
questionnaire on health problems: A new approach to 
prospective monitoring of illness and injury in elite athletes.  
Br. J. Sports Med., 48: 754-760.

Delahunt, E., and Remus, A. (2019). Risk factors for lateral ankle 
sprains and chronic ankle instability. J. Athl. Train., 54: 611-
616.

Fischerauer, S. F., Talaei-Khoei, M., Bexkens, R., Ring, D. C., Oh, 
L. S., and Vranceanu, A.-M. (2018). What is the relationship 
of fear avoidance to physical function and pain intensity in 
injured athletes? Clin. Orthop. Relat. Res., 476: 754-763.

Fuller, C. W., Ekstrand, J., Junge, A., Andersen, T. E., Bahr, R., 
Dvorak, J., Hagglund, M., McCrory, P., and Meeuwisse, W. 
H. (2006). Consensus statement on injury definitions and data 
collection procedures in studies of football (soccer) injuries. 
Clin. J. Sport Med., 16: 97-106.

Gallahue, D. L. (1989). Understanding motor development: 
infants, children, adolescents. (pp. 200-236). New York: 
McGraw-Hill.

Gouttebarge, V., Aoki, H., Verhagen, E. A. L. M., and Kerkhoffs, 
G. M. M. J. (2017). A 12-month prospective cohort study 
of symptoms of common mental disorders among European 
professional footballers. Clin. J. Sport Med., 27: 487-492.

Gouttebarge, V., Bindra, A., Blauwet, C., Campriani, N., Currie, 
A., Engebretsen, L., Hainline, B., Kroshus, E., McDuff, D., and 
Mountjoy, M. (2021). International Olympic Committee (IOC) 
Sport Mental Health Assessment Tool 1 (SMHAT-1) and Sport 
Mental Health Recognition Tool 1 (SMHRT-1): towards better 
support of athletes’ mental health. Br. J. Sports Med., 55: 30-
37.

Gulliver, A., Griffiths, K. M., and Christensen, H. (2012). Barriers 
and facilitators to mental health help-seeking for young elite 
athletes: A qualitative study. BMC Psychiatry., 12: 157.

Hoegh, M., Stanton, T., George, S., Lyng, K. D., Vistrup, S., 
and Rathleff, M. S. (2021). Infographic. Pain or injury? Why 
differentiation matters in exercise and sports medicine. Br. J. 
Sports Med., 56: 299-300.

Hoshikawa, M., Uchida, S., and Hirano, Y. (2018). A subjective 
assessment of the prevalence and factors associated with poor 
sleep quality amongst elite Japanese athletes. Sports Med., 
Open. 4: 10. 

Kiesel, K., Plisky, P., and Butler, R. (2011). Functional movement 
test scores improve following a standardized off‐season 
intervention program in professional football players. Scand. J. 
Med. Sci. Sports, 21: 287-292.

Kilic, O., Aoki, H., Goedhart, E., Hagglund, M., Kerkhoffs, G., 
Kuijer, P., Walden, M., and Gouttebarge, V. (2018). Severe 
musculoskeletal time-loss injuries and symptoms of common 
mental disorders in professional soccer: A longitudinal analysis 
of 12-month follow-up data. Knee Surg. Sports Traumatol. 
Arthrosc., 26: 946-954.

Kim, H., Son, S. J., Seeley, M. K., and Hopkins, J. T. (2019). 
Altered movement strategies during jump landing/cutting in 

patients with chronic ankle instability. Scand. J. Med. Sci. 
Sports., 29: 1130-1140.

Kugaya, A., Akechi, T., Okuyama, T., Okamura, H., and Uchitomi 
Y. (1998). Screening for psychological distress in Japanese 
cancer patients. Jpn. J. Clin. Oncol., 28: 333-338. 

Li, H., Moreland, J. J., Peek-Asa, C., and Yang, J. (2017). 
Preseason anxiety and depressive symptoms and prospective 
injury risk in collegiate athletes. Am. J. Sports Med., 45: 2148-
2155.

Liu, X., Liu, Z. Z., Wang, Z. Y., Yang, Y., Liu, B. P., and Jia, C. X. 
(2019). Daytime sleepiness predicts future suicidal behavior: A 
longitudinal study of adolescents. Sleep, 42: zsy225. 

Mashimo, S., Yoshida, N., Hogan, T., Takegami, A., Hirono, J., 
Matsuki, Y., Hagiwara, M., and Nagano, Y. (2020). Japanese 
translation and validation of web-based questionnaires on 
overuse injuries and health problems. PLoS One, 15: e0242993

Matsuoka, H., and Sakano, Y. (2007). Assessment of cognitive 
aspect of pain: development, reliability, and validation 
of Japanese version of pain catastrophizing scale. Jpn. J. 
Psychosom. Med., 47: 95-102.

Meeuwisse, W. H. (1994). Assessing causation in sport injury: A 
multifactorial model. Clin. J. Sport Med., 4: 166-170.

Moran, R. W., Schneiders, A. G., Mason, J., and Sullivan, S. J. 
(2017). Do functional movement screen (FMS) composite 
scores predict subsequent injury? A systematic review with 
meta-analysis. Br. J. Sports Med., 51: 1661-1669.

Milewski, M. D., Skaggs, D. L., Bishop, G. A., Pace, J. L., 
Ibrahim, D. A., Wren, T. A., and Barzdukas, A. (2014). Chronic 
lack of sleep is associated with increased sports injuries in 
adolescent athletes. J. Pediatr. Orthop., 34: 129-133. 

Myklebust, G., and Bahr, R. (2005). Alarming increase in ACL 
injuries among female team handball players after the end of 
successful intervention study: A 2 year follow up. Br. J. Sports 
Med., 39: 397-398.

Nickel, B., Barratt, A., Copp, T., Moynihan, R., and McCaffery, K. 
(2017). Words do matter: A systematic review on how different 
terminology for the same condition influences management 
preferences. BMJ Open, 7: e014129.

Plante D. T., Finn L. A., Hagen E. W., Mignot E., and Peppard 
P. E. (2017). Longitudinal associations of hypersomnolence 
and depression in the Wisconsin Sleep Cohort Study. J. Affect. 
Disord., 207: 197-202. 

Raja, S. N., Carr, D. B., Cohen, M., Finnerup, N. B., Flor, H., 
Gibson, S., Keefe, F. J., Mogil, J. S., Ringkamp, M., and Sluka, 
K. A. (2020). The revised International Association for the 
Study of Pain definition of pain: Concepts, challenges, and 
compromises. Pain, 161: 1976-1982.

Sciascia, A., Waldecker, J., and Jacobs, C. (2020). Pain 
catastrophizing in college athletes. J. Sport Rehabil., 29: 168-
173.

Sullivan, M. J. L., Bishop, S. R., and Pivik, J. (1995). The pain 
catastrophizing scale: Development and validation. Psychol. 
Assess., 7: 524-532.

Sullivan, M., Tripp, D. A., Rodgers, W., and Stanish, W. (2000). 
Catastrophizing and pain perception in sports participants. J. 
Appl. Sport Psychol., 12: 151-167.

Kunugi, S., Masunari, A., Noh, B., Mori, T., Yoshida, N., and 
Miyakawa, S. (2017). Cross-cultural adaptation, reliability, 
and validity of the Japanese version of the Cumberland ankle 
instability tool, Disabil. Rehabil., 39: 50-58.

Taga, I., Shino, K., Inoue, M., Nakata, K., and Maeda, A. (1993). 
Articular cartilage lesions in ankles with lateral ligament injury. 

Football Science Vol. 20, 27-37, 2023

Yoshida, N. et al.

https://www.jssf.net/home.html
36



An arthroscopic study. Am. J. Sports Med., 21: 120-127.
Takegami, M., Suzukamo, Y., Wakita, T., Noguchi, H., Chin, 

K., Kadotani, H., Inoue, Y., Oka, Y., Nakamura, T., Green, 
J., Johns, M. W., and Fukuhara, S. (2009). Development of a 
Japanese version of the Epworth Sleepiness Scale (JESS) based 
on item response theory. Sleep Med., 10: 556-565.

Tanen, L., Docherty, C. L., Van Der Pol, B., Simon, J., and 
Schrader, J. (2014). Prevalence of chronic ankle instability in 
high school and division I athletes. Foot Ankle Spec., 7: 37-44.

van Mechelen, W., Hlobil, H., and Kemper, H. C. (1992). 
Incidence, severity, aetiology and prevention of sports injuries. 
A review of concepts. Sports Med., 14: 82-99.

Vetter, R. E., and Symonds, M. L. (2010). Correlations between 
injury, training intensity, and physical and mental exhaustion 
among college athletes. J. Strength Cond. Res., 24: 587-596.

Von Rosen, P., Frohm, A., Kottorp, A., Friden, C., and Heijne, A. 
(2017). Too little sleep and an unhealthy diet could increase 
the risk of sustaining a new injury in adolescent elite athletes. 
Scand. J. Med. Sci. Sports, 27: 1364-1371.

Weber, M. L., Dean, J.-H. L., Hoffman, N. L., Broglio, S. 
P., McCrea, M., McAllister, T. W., Schmidt, J. D., C. C. 
Investigators, Hoy A. R., and Hazzard, J. B. (2018). Influences 
of mental illness, current psychological state, and concussion 
history on baseline concussion assessment performance. Am. J. 
Sports Med., 46: 1742-1751.

Yang, J. Z., Cheng, G., Zhang, Y., Covassin, T., Heiden, E. O., and 
Peek-Asa, C. (2014). Influence of symptoms of depression and 
anxiety on injury hazard among collegiate American football 
players. Res. Sports Med., 22: 147-160.

Yeung, J., Cleves, A., Griffiths, H., and Nokes, L. (2016). 
Mobility, proprioception, strength and FMS as predictors of 
injury in professional footballers. BMJ Open Sport Exerc. 
Med., 2: e000134.

Yoshida, N., Waki, H., Minakawa, Y., Miyazaki, S., and Koido, 
M. (2021a). The occurrence of physical and psychological 
problems among Japanese college soccer players: A cross-
sectional observational study. Football Science, 18: 22-30.

Yoshida, N., Waki, H., Minakawa, Y., Miyazaki, S., Mashimo, 
S., Kobayashi, N., and Koido, M. (2021b). The effects of 
frequency of collective exercises on Functional Movement 
Screen score on collegiate soccer athletes. Jpn. J. Athl. Train., 7: 
49-58.

Zhang, L., Yang, Y., Luo, Y., Liu, Z. Z., Jia, C. X., and Liu, X. 
(2022). A longitudinal study of insomnia, daytime sleepiness, 
and academic performance in Chinese adolescents. Behav. 
Sleep Med. 20: 798-808. 

Name: 
Naruto Yoshida

Affiliation: 
Department of Sport and Wellness, Rikkyo 
University

Address: 
1-2-26 Kitano, Niizashi, Saitama 352-8558 Japan

Brief  Biography:
2023- Specially Appointed Assistant professor, Rikkyo 
University
2017-2022 Associate Professor, Teikyo Heisei University
2013-2017 Lecturer, Teikyo Heisei University
2009-2013 Assistant professor, Teikyo Heisei University
Main Publications:
•� Yoshida, N., Ojio, Y., Waki, H., Minakawa, Y., Koido, M., and 
Miyazaki, S. (2023) A survey of sleep status of Japanese male 
college soccer players with the Japanese version of the Athlete 
Sleep Screening Questionnaire (ASSQ-J). J. Athl. Train., 8(2): 
191-203.

•� Yoshida, N., Kunugi, S., Konno, T., Masunari, A., Nishida,S., 
Koumura, T., Kobayashi, N., and Miyakawa, S. (2021). 
Differences in muscle activities and kinematics between forefoot 
strike and rearfoot strike in the lower limb during 180° turns. 
International Journal of Sports Physical Therapy, 16(3):715-723.

•� Yoshida, N., Takashima, N., Miyakawa, Y., Waki, H., 
Yamamoto, J., and Kobayashi, N. (2019). Effect of change in 
height and stability of feet on muscle activity during side bridge. 
J. Athl. Train., 4(2): 147-153.

•� Yoshida, N., Okuma, Y., and Miyazaki, S. (2016). Effect of 
acupuncture stimulation on muscle fatigue during the M-test 
and Functional Movement Screen. Japanese Acupuncture and 
Moxibustion, 12(1): 24-31.

•� Yoshida, N., Kunugi, S., Mashimo, S., Okuma, Y., Masunari, A., 
Miyazaki, S., Hisajima, T., and Miyakawa, S. (2016). Effect of 
forefoot strike on lower extremity muscle activity and knee joint 
angle during cutting in female team handball players. Sports 
Medicine Open, 2(32).

Membership in Learned Societies:
• Japanese Society of Science and Football
• Japan Association of Handball Research
• Japan Society of Acupuncture and Moxibustion
• Japan Society of clinical sports medicine
• Japanese Society of Physical Fitness and Sports Medicine
• Japanese Society for Athletic Training

Football Science Vol. 20, 27-37, 2023
https://www.jssf.net/home.html

37

Physical and Psychological Effects of Football Injuries


