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Abstract 
This study examined the relationships between emotion regulation behavior 
(ERB) and athletic injury psychological acceptance (AIPA) process which 
consists of psychosocial recovery factor (PSRF) and AIPA, from the viewpoint 
of enacted social support (SS). Athletes (N = 180) that had experienced an in-
jury were divided into high-and low-SS groups based on SS scale. Next, a 
model, in which ERB variables have an influence on AIPA process, was ex-
amined using multiple-group structural equation modelling. The model indi-
cated differences in the degree of SS. It was suggested that in the high-SS 
group, ERB of emotional expression and positive reappraisal were functional, 
and these ERB were positively mediated by PSRF of emotional stability and 
temporal perspective, respectively, which promoted AIPA. Whereas, it was 
suggested that ERB of emotional suppression and positive reappraisal were 
functional, and these ERB were positively mediated by temporal perspective, 
which promoted AIPA in the low-SS group. However, emotional suppression 
was also negatively mediated by emotional stability, which obstructed AIPA. 
These results are suggested that differences in athletes’ support environment 
should be considered when designing interventions. 
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1. Introduction 

Sports injuries include external injuries caused by external forces applied once to 
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the body and impairments caused by repeated microtrauma. Both of these lower 
athletic abilities owe to organic and functional impairments. To return to doing 
sports, treatment for a certain period and athletic rehabilitation are indispensa-
ble. Recently, acute rehabilitation aiming at early return has become popular, 
and injured athletes are expected to start rehabilitation just after getting injured. 
However, it is not always easy for athletes to accept situational changes caused 
by the injury and positively participate in rehabilitation (Tatsumi & Nakagomi, 
1999). Negative emotions such as anger, depression, and frustration caused by 
the injury inhibit rehabilitation behaviors (Uemukai, 1992; Tatsumi, 2003). Time 
and procedures that are appropriate for each person are necessary for injured 
athletes to accept reality and conduct future-oriented coping behaviors, such as 
participating in rehabilitation (Tatsumi & Nakagomi, 1999). 

After getting injured, athletes have a disordered sense of the continuity of 
psychological time, i.e. one’s past, present, and future (Tatsumi, 2014). One of 
the goals of psychological interventions is to provide support for changing the 
negative recognition of the past and future perspective into a positive one (Kat-
sumata, 1995). It is considered necessary to investigate psychological dynamism 
of injured athletes when providing psychological support, in order to facilitate 
these cognitive changes. Fujii’s cognitive theory on the continuity of successive 
athletic ability is suggestive with regard to this issue. Fujii (2000) named injured 
athletes’ cognition of seeking continuity of athletic ability between the past, i.e. 
before getting injured, and the future “backward cognition.” On the other hand, 
cognition of recognizing the continuity between the present athletic ability, 
which has declined because of the injury, and future ability was named “forward 
cognition.” Fujii (2000) explained psychological dynamisms of injured athletes 
based on the two types of cognitive patterns regarding the continuity of succes-
sive athletic ability described above. Especially, in the early period of rehabilita-
tion, injured athletes tend to stick with their former selves and the surrounding 
social environment before getting injured, and perceive the future as a conti-
nuum of their past career and athletic ability they had developed until being in-
jured (Tatsumi, 2014; Tatsumi, Fukumoto, & Bai, 2015). In the state of this 
“backward cognition,” athletes feel sorrow for the loss and irritation, more 
strongly than the pleasure of acquiring their lost functions through rehabilita-
tion (Fujii, 2000). On the other hand, when this is changed to “forward cogni-
tion,” with which athletes perceive the future based on their present ability, the 
pleasure of acquiring functions become stronger than the pain of their loss (Fu-
jii, 2000). The task for injured athletes is to change their cognition from back-
ward to forward, i.e. to accept the injury and focus on the present, which is the 
point of restarting (Fujii, 2000; Tatsumi et al., 2015). Here, thementality ofAth-
letic Injury Psychological Acceptance (AIPA: Tatsumi, 2013) intervenes (Tatsu-
mi, 2014). Previous studies (McDonald & Hardy, 1990; Nakagomi & Uemukai, 
1994; Tatsumi & Nakagomi, 1999) have indicated a positive correlation between 
AIPA and dedication to rehabilitation. Uemukai (1993), Tatsumi (2013), Tatsu-
mi and Takenouchi (2014) quantitatively demonstrated this correlation. Moreo-
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ver, Tatsumi (2012) indicateda positive correlation between AIPA during reha-
bilitation and cognition of recovery of athletic movements, as well as the sense of 
self-development when returning to sports. Furthermore, Tatsumi (2014) indi-
cated the level of AIPA during rehabilitation and dedication to rehabilitation af-
fected the state of psychological adaptation after returning to sports. The series 
of studies cited above have demonstrated the effectiveness of psychological sup-
port aiming at AIPA. Tatsumi and Takenouchi (2014) previously examined 
Psycho-Social Recovery Factors (PSRF) facilitating AIPA. The results of analyses 
using structural equation modeling indicated that PSRF is related to “emotional 
stability” and especially the “time perspective” facilitated AIPA. The process 
consisting these two factors was named as the AIPA process. The effect of emo-
tional stability on AIPA was particularly stronger. The above results suggest that 
it is necessary to conduct an investigation by adding individual and situational 
variables that regulate recovery of emotional stability. Therefore, this study re-
garded Emotional Regulation Behavior (ERB) used by injured athletes to deal 
with negative emotions as an individual variable and Social Support (SS) pro-
vided by important others as a situational variable.  

Certain previous studies have investigated emotional regulation of breast can-
cer patients as a variable affecting psychological responses after the disease (Iwa- 
mitsu, Shimoda, Abe, Tani, Kodama, & Okawa, 2003; Nakatani, Iwamitsu, Ku-
ranami, Okazaki, Yamamoto, Watanabe, Miyaoka, 2012; Stanton, Danoff-Burg, 
Cameron, Bishop, Collins, Kirk, Sworowski, & Twillman, 2000). A series of these 
studies examined correlations between individual emotional suppression ten-
dencies and the level of psychological pain, as well as emotional confusion after a 
definitive diagnosis, from the perspective of emotional suppression and emo-
tional expression. Moreover, interviews conducted with injured athletes by 
Mankad, Gordon, and Wallman (2009a) indicated that the participants com-
monly “adopted evasive behaviors for maintaining group norms” and “sup-
pressed negative feelings for fear of negative evaluation.” An intervention study 
conducted later by Mankad and Gordon (2010) as well as Mankad, Gordon, and 
Wallman (2009b, 2009c) examined the effectiveness of emotional disclosure 
through writing therapy. Studies described above suggest the efficacy of studying 
the injured the ERB of athletes from the perspective of emotional expression and 
emotional suppression. Furthermore, Gross and John (2003) regarded emotional 
regulation conducted after emotion generation as Response-focused Emotion 
Regulation, whereas regulation conducted before emotion generation was re-
garded as Antecedent-focused Emotion Regulation. They regarded suppression 
as a typical strategy of the former type of emotional regulation, whereas reap-
praisal, which is a positive reinterpretation of events, was regarded as a strategy 
in the latter type of emotional regulation. Based on above studies, this study in-
vestigated emotional expression, emotional suppression, and positive reappraisal 
as ERB.  

Cohen, Kessler, and Gordon (1995) indicated the necessity of considering SS 
provided by a third party as a moderator variable between life events and health 
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problems. Injured athletes are in a state in which past SS environment (support 
networks) are missing. They tend to lose interpersonal communication (Naka-
gomi & Uemukai, 1994) and have a strong sense of alienation and isolation 
(Tatsumi & Nakagomi, 1999). People in such a state are also considered to have 
a strong desire for interpersonal relationships and SS (Suzuki & Nakagomi, 
2013). Injured athletes have to deal with psychological pain and rebuild the SS 
environment to return to sports. When SS is provided by important others, the 
injured athletes have confidence in receiving SS, which might work effectively in 
searching for measures to make a breakthrough in the situation (Suzuki & Na-
kagomi, 2015).  

Moreover, Kennedy-Moore and Watson (2001) considered interpersonal and 
cognitive processes important as a premise for the benefit produced by express-
ing psychological pain. Important others have a significant meaning for injured 
athletes in controlling negative emotions. For example, Kimura (2004) indicated 
it was effective to reduce the intention of suppression, suggesting “positive re-
placement thought” as an effective method, based on the Ironic Processes The- 
ory (Wegner, 1994), which advocates paradoxical effects of suppressing unde-
sirable thought. By recalling encouragements of friends and seniors during un-
pleasant experiences, people might get a new viewpoint and think of new ap-
proaches and get encouraged (Kimura, 2004). Furthermore, Fujii (2000) sug-
gested that expression of psychological pain might make it possible to change 
cognitions from backward to forward, indicating the necessity of time and space 
(i.e. environment) where people can express their own emotions. In other words, 
in an environment in which SS provided by important others is sufficiently rec-
ognized, intention to suppress psychological pain caused by the injury decreases, 
and ERB such as emotional expression and positive reappraisal might facilitate 
AIPA processes. On the other hand, in an environment in which SS provided by 
important others is recognized insufficiently, suppression intention might not be 
reduced and emotional suppression might inhibit AIPA processes. Based on the 
above, when comprehensively perceiving the rehabilitation period, the degree of 
recognition of SS provided by important others is considered to function as a 
variable regulating injured athletes’ ERB and AIPA processes.   

This study examined causal relationships of ERB and AIPA processes (ERB → 
PSRF → AIPA) depending on differences in the degree of recognition of SS pro-
vided by important others, in active athletes that had been injured university en-
trance.  

2. Methods 
2.1. Participants and Procedures 

It was predicted that severity of injuries, the stage of rehabilitation, and injured 
athletes’ dedication to sports would affect mental states of athletes. Therefore, 
criteria of participants were set as follows: 1) active athletes that had to stop 
doing sports at least one week because of injury after entering university and 
conducted rehabilitation, 2) athletes that are not doing rehabilitation at present, 
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3) athletes that at least one week had passed after returning to sport, 4) student 
athletes belonging to university athletic clubs with high competitive levels. 
Ex-injured athletes that met the four criteria above were regarded as participants 
in this study. The reason why we regarded injured athletes that had to stop doing 
sports at least one week as participants is that an early study (Uemukai, 1993) 
that adopted this criterion confirmed grief and acceptance. Moreover, other pre-
vious studies conducted by Tatsumi (2013, 2014) as well as Tatsumi and Take-
nouchi (2014) used the same criterion. Therefore, this study also adopted it. 

First, the purpose and outline of this study were explained to the researchers 
of psychology or rehabilitation at two universities having faculties of physical 
education and at one university having classes consisting of students that en-
tered the university on sports recommendation, and to advisors to five major 
athletic clubs at the three universities. Their consent for the study was obtained, 
including distribution and collection of questionnaires. The questionnaire dis-
tributed to the participants was put in an envelope (240 mm × 332 mm), with a 
letter indicating the purpose, outline, procedures, request and consent for the 
survey. Participants were required to take out the questionnaire from the enve- 
lope by themselves and respond anonymously. After responding, they were re-
quired to put it in the envelope and seal it using adhesive tape prepared in the 
flap. Subsequently, they were required to put the envelope in a larger envelope 
(270 mm × 382 mm) by themselves. Through adopting the procedure above, 
anonymity of the participants was supposed to be maintained. We also instru- 
cted those that did not agree with the survey to put the unanswered question-
naire in the envelope following the same procedure. However, there were no 
persons corresponding to that instruction. 

The questionnaire was distributed to 200 persons and all of them were col-
lected. The number of valid responses, excluding those that did not met the cri-
teria of the participants and those with missing data, was 180 (70 men, 110 
women, mean age = 20.27, SD = 1.02). The events that participants played va-
ried: the number of soccer players was 32 (17.78%), the number of basketball 
players was 31 (17.22%), the number of track and field players was 19 (10.56%), 
the number of judo players was 19 (10.56%), the number of handball players was 
16 (8.89%), the number of soft tennis players was 12 (6.67%), the number of 
kendo players was 12 (6.67%), the number of softball players was 10 (5.56%), the 
number of wrestling players was 9 (5.00%), and the number of 12 other events 
players was 20 (11.11%). The competitive levels of the teams participants be-
longed to were rather high: the number of participants belonging to the teams 
with the higher level than the fourth ranking in Japan or the level of participat-
ing in international competitions was 55 (30.56%), the number of those belong-
ing to the teams with the level of the fifth-eighth ranking in Japan was 56 
(31.11%), the number of those belonging to the teams with the level of the ninth 
ranking in Japan or the level of participating in national competitions was 68 
(37.78%), and the number of those belonging to the team ranked higher in a lo-
cal league was one (0.56%). All the injuries reported by the participants were or-
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thopedic injuries: the number of participants who reported muscle ligament tear 
or rupture was 155 (86.11%), the number of those who reported fracture was 20 
(11.11%), and the number of those who reported joint dislocation was 5 (2.78%). 
10 participants did not have a record of the number of days of stopping sports 
because of injuries. However, we judged that they were the injuries requiring at 
least one-week stop, based on the diagnosis and the day when they got injured as 
well as the day they returned (when they participated in general club activities). 
Excluding these 10 participants, the average number of days during which par-
ticipants were stopped doing sports was 66.58 days (SD = 87.13). The survey was 
executed from November to December in 2014, after deliberation at the ethics 
committee of Kio University. 

2.2. Measures 

The following scales were used in measurement: a scale for assessing SS provided 
by others during rehabilitation, the emotional stability scale and time perspective 
scale related to ERB and PSRF used for negative emotions, and scales related to 
AIPA. 

Social Support. For developing the Athletic Injury Social Support Scale 
(AISS-S), free description was conducted with ex-injured participants (N = 87, 
69 men, 18 women, mean age = 20.26, SD = 1.10) different from the participants 
in this survey about SS they required during rehabilitation. As a result, 50 con-
crete descriptions were collected. Through examination using the KJ method, 
these descriptions were classified into three types of SS and labels were attached. 
The preliminary version of AISS-S was developed based on the results above, in-
cluding 28 items as follows: “listening, empathy, and acceptance (9 items),” “so-
cial approval and acceptance (10 items),” and “offer of advice about rehabilita-
tion and information provision (9 items).” In the process of developing AISS-S, 
content validity was examined by athletic rehabilitation specialists. When three 
among five specialists judged as valid, the item was adopted. Consequently, all 
the items were judged as valid. 

Emotion Regulation Behavior. “Positive reappraisal (4 items)” and “emo-
tional expression (4 items)” developed by Nozaki (2013) were used. Moreover, 
referring to the Emotional Suppression Tendency Scale developed by Kashimura 
and Iwamitsu (2007), four items of “emotional suppression” based on the con-
text of injuries were added, and the provisional version of the Emotion Regula-
tion Behavior Scale (ERB-S) consisting of 12 items was developed. 

Psycho-Social Recovery Factors. The degree of recovery of emotional stabil-
ity and time perspective was measured using the Emotional Stability scale and 
Time Perspective scale, sub-scales of the Psycho-Social Recovery Factor Scale 
(PSRF-S) developed by Tatsumi and Takenouchi (2014). We adopted four items 
that showed higher factor loadings from each scale, in total eight items. Reliabil-
ity of the emotional stability scale and time perspective scale was confirmed us-
ing Cronbach’s alpha, indicating .80 and .78 respectively, which were sufficiently 
reliable.  
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Athletic Injury Psychological Acceptance. The degree of AIPA was meas-
ured using seven items of the Athletic Injury Psychological Acceptance Scale 
(AIPA-S) developed by Tatsumi (2013). Cronbach’s alpha was confirmed and it 
was .77, which was sufficiently reliable. 

Participants were required to reflect their whole life during rehabilitation. Re-
garding AISS-S, the degree of recognition of SS provided during rehabilitation 
was inquired using the four-point scale (1: Not at all~4: Often)1. Regarding four 
items of emotional suppression of ERB-S and PSRF-S as well as AIPA-S, the 
state during rehabilitation was inquired using the seven-point scale (1: Never 
applicable~7: Very applicable). Eight items of emotional expression and emo-
tional suppression of ERB-S were inquired using the five-point scale (1: Never 
applicable~5: Very applicable). Moreover, participants were required to describe 
the injury name, the number of days of stopping sports based on the doctor’s 
diagnosis, athletic events they participated in, and competition results after en-
tering university. Those having got injured several times after entering university 
were required to reflect one experience that was most impressive. 

2.3. Data Analysis 

First, factor analysis was conducted on 28 items of the preliminary version of 
AISS-S and 12 items of the preliminary version of ERB-S, and factorial validity 
of the scales was examined. Reliability of the scales was examined using Cron-
bach’s alpha. Next, based on the mean value of AISS-S, participants were classi-
fied into the high SS group and low SS group. Differences in the mean value of 
each scale between two groups were examined using a t-test and the effect size 
(r) was calculated. The scale scores of sub-scales of AISS-S and ERB-S, the emo-
tional stability scale and time perspective scale related to PSRF-S, and AIPA-S 
were calculated through adding all the scores of each scale and dividing it by the 
number of the items. Subsequently, the level of correlations among scales was 
examined using Pearson’s product-moment correlation coefficient, depending 
on the group (high SS and low SS), and an early causal model, in which ERB af-
fects AIPA mediated by two variables of PSRF, was developed. Finally, good-
ness-of-fit of the model was examined depending on the group, using covariance 
structure analysis, and path coefficients between groups were compared using 
multi-group analysis. In multi-group analysis, aiming to confirm configural in-
variance, at first a model without imposing equality constraints between groups 
(configural invariance model) was examined. Next, the model was compared 
with other models with imposing equality constraints. Whether indirect effects 
were significant or not was examined using the Distribution of the product me-
thod (Tofighi & MacKinnon, 2011), through calculating 95% confidence inter-
vals (CIs) of the product of random variables. 

3. Results 
3.1. Factor Analysis 

First, Exploratory factor analysis (principal factor method, promax rotation) was 
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conducted on 28 items of the preliminary version of AISS-S. Items showing the 
absolute value of factor loadings less than .40 and items showing high factor 
loadings to plural items were excluded successively, and factor analysis was re-
peatedly conducted. As a result, three factors with the eigenvalue of over 1.0 
were extracted (Table 1). The first factor included seven items related to listen-
ing to, sympathy with, and acceptance of their worries and feelings, and the fac-
tor was interpreted as a “listening, sympathy, and acceptance” factor. The second 
factor included seven items relevant to offering assessment, advice, and informa-
tion about rehabilitation. This factor was interpreted as a factor “offer of advice 
about rehabilitation and information provision.” The third factor included eight 
items related to encouragement for themselves that had to leave sports tempora-
rily, and helping them become aware of their significance. This factor was inter-
preted as a “social approval and acceptance” factor. The fit indices of the three 
factor solution model by Confirmatory factor analysis were SRMR = .05, 
RMSEA = .09, CFI = .90, AIC = 622.38. Furthermore, inter-factor correlations 
were in the range of r = .69 - .73. Such strong correlations among factors suggest 
the need that should examine the one factor solution model or two factor solu-
tion model. Therefore we examined the models that adopted one factor solution 
and two factor solution by Confirmatory factor analysis. As a result, the fit in-
dices of the one factor solution model were SRMR = .06, RMSEA = .12, CFI=  
 

Table 1. Factor loadings for Exploratory factor analysis with promaxrotation of athletic injury social support scale (N = 180). 

 F1 F2 F3 

Factor 1: Listening, Sympathy, and acceptance (α = .94) 
Sympathizing with my feelings by being injuries 
Understanding worries and pains caused by injuries 
Listening to worries and pains caused by injuries 
Encouraging me when I am depressed 
Listening to my worries and pains caused by being injured 
Considering worries and anxieties 
Providing consultations on worries and pains caused by injuries 
Factor 2: Offer of Advice about Rehabilitation and Information Provision (α = .91) 
Making a regular assessment of the effects of rehabilitation 
Concretely indicating causes of the injury and how to comeback 
Providing consultation for coming back, such as making rehabilitation plans 
Giving information about hospitals and rehabilitation facilities depending on the injury 
Giving information useful for coming back, such as rehabilitation methods 
Concretely indicating the state of the injury and treatments 
Giving advice for recovery and comeback 
Factor 3: Social Approval and Acceptance (α = .92) 
Supporting me who was injured 
Making me feel the significance and necessity of having rehabilitation 
Sending messages saying that I am a teammate playing together 
Offering words that make me motivated 
Considering me in a casual manner 
Talking to me as usual even when I am injured 
Sending messages saying that I am necessary for the team 
Thinking, so that I can easily go to the practice place or game venues 

Correlation coefficient    F1 
F2 

 
.87 
.86 
.73 
.70 
.60 
.54 
.53 

 
−.03 
.25 
.10 

−.02 
.01 
.36 

−.09 
 

.14 
−.32 
.33 
.19 
.39 
.01 
.32 
.18 
― 
― 

 
−.01 
.20 

−.07 
−.04 
.07 
.15 
.17 

 
.75 
.73 
.72 
.68 
.68 
.66 
.65 

 
.00 
.44 

−.07 
.12 

−.09 
.02 

−.02 
.18 
.70 
― 

 
−.04 
−.14 
.23 
.17 
.24 
.24 
.16 

 
.10 

−.07 
.02 
.05 
.09 

−.19 
.25 

 
.74 
.68 
.62 
.55 
.55 
.54 
.53 
.47 
.73 
.69 
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.82, AIC = 871.34, and the fit indices of two factor solution model were SRMR 
= .05, RMSEA = .10, CFI = .88, AIC = .681.27. The above-mentioned results 
suggested that the three factor solution model was the best. 

Ura (1992) focused on functions of SS, and classified SS into two types, i.e. SS 
directly or indirectly works in solving problems and SS works on the cognitive 
and emotional aspects. From this perspective, “offer of advice about rehabilita-
tion and information provision” is considered to correspond to the former SS 
type and “listening, sympathy, and acceptance” as well as “social approval and 
acceptance” are considered to correspond to the latter SS type. AISS-S includes 
two types of SS functions above, and it is considered valid conceptually. Among 
the extracted three factors, the “listening, sympathy, and acceptance” factor cor-
responds to emotional support, which is the sub-scale of the Social Support In-
ventory for Injured Athletes (SSIIA) developed by Mitchell, Rees, Evans, and 
Hardy (2005) and the Athletes’ Received Support Questionnaire (ARSQ) devel-
oped by Freeman, Coffee, Moll, Rees, and Sammy (2014). On the other hand, the 
“social approval and acceptance” factor corresponds to esteem support, and the 
“offer of advice about rehabilitation and information provision” factor corres-
ponds to information support as well as tangible support. Based on the above, 
invariance of the scales developed through previous studies and AISS-S factors 
was suggested, and factorial validity of AISS-S was considered to be ensured. The 
alpha coefficient of the whole scale was .97, alpha coefficients of sub-scales were 
in the range of .91 - .94, indicating sufficient internal consistency of the whole 
scale and sub-scales. Furthermore, strong correlations among factors mentioned 
above suggest that injured athletes generally recognize originality of various SS 
provided by others, and receive various SS in a balanced manner, when they 
have recognized that SS had been enacted. Such strong correlations among fac-
tors were confirmed in the study conducted by Rees, Mitchell, Evans and Hardy 
(2010) using SSIIA (Mitchell et al., 2005). They adopted analysis procedures us-
ing composite scores of the sub-scales by the reason of the correlations between 
the social support dimensions. In the present study, based on the procedures 
used by Rees et al. (2010), composite scores of three sub-scales were used in the 
following analyses. 

Next, Exploratory factor analysis (principal factor method, promax rotation) 
was conducted on 12 items of the preliminary version of ERB-S. As a result, 
three factors having an eigenvalue of over 1.0 were extracted (Table 2). As as-
sumed in the stage of constructing scales, the first factor consisted of four items 
related to emotional suppression, the second factor consisted of four items re-
lated to positive reappraisal, and the third factor consisted of four items related 
to emotional expression. The fit indices of the three factor solution model by 
Confirmatory factor analysis were SRMR = .07, RMSEA = .08, CFI = .92 Based 
on the above, factorial validity of the scale was confirmed. The alpha coefficients 
of the three factors were .82, .81, and .75 respectively, and reliability of each scale 
was ensured. Though a negative correlation (r = −.17) was indicated between 
factors of emotional suppression and emotional expression, the value was rather  
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Table 2. Factor loadings for exploratory factor analysis with promaxrotation of emotion regulation behavior scale (N = 180). 

 F1 F2 F3 

Factor 1: Emotional Suppression (α = .82) 
I hid my negative feelings at all costs 
I tried to control negative feelings by myself 
I tried to keep negative feelings to myself 
I did not tell my negative feelings to others 
Factor 2: Positive Reappraisal (α = .81) 
I tried to learn something from experiences in order to have positive feelings 
In order to relieve negative feelings, I tried to think that the experience would be beneficial to me when I get 
over it 
In order to have positive feelings, I tried to look for good aspects of things that were happening to me 
In order to relieve negative feelings, I tried to regard the incident as a good experience 
Factor 3: Emotional Expression (α = .75) 
In order to have positive feelings, I did something to let my negative feeling out 
In order to relieve negative feelings, I tried not to suppress negative feelings inside myself 
In order to relieve negative feelings, I did something to show my negative feelings 
In order to have positive feelings, I tried not to bottle up negative feelings inside myself 

Correlation coefficient    F1 
F2 

 
.93 
.83 
.66 
.50 

 
.06 

−.10 
.04 
.04 

 
−.03 
.03 
.00 

−.08 
― 
― 

 
−.01 
.02 

−.03 
.05 

 
.83 
.82 
.67 
.57 

 
.00 
.02 

−.14 
.22 
.28 
― 

 
.04 

−.01 
.03 

−.14 
 

−.07 
−.14 
.13 
.15 

 
.69 
.69 
.68 
.55 

−.17 
.18 

 
small. The results above suggest that both variables cannot be evaluated in the 
same dimension. That is, injured athletes do not recognize behaviors expressing 
emotions and behaviors not suppressing emotional expressions as ERB having 
the same meaning. Though studies on emotion regulation in daily life (Gross & 
John, 2003; Yoshizu, Sekiguchi, & Amamiya, 2013) confirmed sex differences in 
the use of emotion regulation strategies, the results of this study did not indicate 
sex differences as follows: emotional suppression (men: M = 4.31, SD = 1.43, 
women: M = 4.55, SD = 1.13), positive reappraisal (men: M = 3.55, SD = .98, 
women: M = 3.70, SD = .81 ), emotional expression (men: M = 2.75, SD = .79, 
women: M = 2.83, SD = .80), and all of them were not significant (t = −1.28, 
p > .05; t = −1.15, p > .05; t = −.65, p > .05, respectively).  

Furthermore, the number of days athletes had to stop doing sports was re-
garded as the index of severity of injuries. A correlation between the number of 
days and AISS was r = .07 in the whole analysis subjects (N = 170), and correla-
tions between the number of days and three variables related to ERB were rather 
low (r = .00 - .13) and all of them were not significant (p > .05). 

Lastly, correlations between AISS-S composite scores and ERB-S were as fol-
lows: emotional suppression (r = .16, p < .05), positive reappraisal (r = .27, p 
< .01), and emotional expression (r = .20, p < .01), which were rather small, sug-
gesting it is possible to distinguish construct of SS from that of ERB. Subse-
quently, causal relationships between ERB and AIPA processes were examined 
from the perspective of the differences in the degree of recognition of SS pro-
vided by important others. 

3.2. Relationships between ERB and AIPA Processes Based on the 
Difference in the Degree of Recognition to Enacted SS 

Based on the examination made in 3.1., participants were classified into the high 
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SS group (M = 3.46, SD = .35) and low SS group (M = 2.39, SD = .47), with set-
ting the mean value (2.93) of composite scores of recognition to SS enacted dur-
ing rehabilitation as a criterion. The result of a t-test indicated that the difference 
in the SS composite scores between two groups was significant (t(178) = 17.37, 
p< .001, r = .79). Subsequently, the mean values of high and low SS groups were 
examined using a t-test, regarding six scales used in the following analyses. The 
results are shown in Table 3. Significant differences were indicated in the mean 
scores of positive reappraisal (t(169.05) = 2.92, p < .01, r = .22) and emotional 
expression (t(178) = 2.09, p < .05, r = .16) of ERB-S, as well as time perspective 
(t(178) = 4.21, p < .001, r = .30) of PSRF-S. All the scores of the high SS group 
were higher than low SS group. On the other hand, regarding the mean value of 
emotional stability (t(178) = −1.76, p < .10, r = .13), the low SS group indicated a 
higher score. Moreover, the differences in the mean values of two groups re-
garding emotional suppression and AIPA were not significant (t(178) = 1.42, p 
= .16; t(178) = 1.40, p = .17, respectively). That is, high SS group used ERB re-
lated to positive reappraisal and emotional expression more often than low SS 
group, and the recovery level of time perspective was higher. On the other hand, 
low SS group did not use both ERB as often as high SS group, the recovery level 
of time perspective was lower, whereas the recovery level of emotional stability 
was maintained higher. 

Correlation coefficients among scales in high and low SS groups are shown in 
Table 4. Correlations between positive reappraisal and AIPA, emotional stability 
and AIPA, and time perspective and AIPA were significant in both high and low 
SS groups: in the high SS group, r = .36 - .52, a correlation between positive 
reappraisal and AIPA was p < .01, and correlations between other factors and 
AIPA were p < .001. In the low SS group, r = .40 - .61, correlations between all 
the factors and AIPA was p < .001. Moreover, a correlation between positive 
reappraisal and time perspective was significant (high SS group: r = .29, p < .01; 
low SS group: r = .54, p < .001). On the other hand, a correlation between emo-
tional expression and emotional stability was significant in the high SS group (r 
= .31, p < .01), whereas it was not significant in the low SS group (r = .02, p = .86). 
Though correlations between emotional suppression and emotional stability as  

 
Table 3. Descriptive statistics andt-test result of the major study variables in high and 
low-SS group. 

 High SS (n = 91) Low SS (n = 89)  

 M SD M SD t p r 

1. Emotional Suppression 
2. Positive Reappraisal 
3. Emotional Expression 
4. Emotional Stability 
5. Time Perspective 
6. AIPA 

4.59 
3.83 
2.92 
3.50 
5.41 
4.55 

1.21 
0.77 
0.79 
1.28 
0.93 
1.00 

4.32 
3.46 
2.67 
3.88 
4.76 
4.33 

1.29 
0.95 
0.79 
1.55 
1.15 
1.10 

1.42 
2.92 
2.09 

−1.76 
4.21 
1.40 

 
** 
* 
† 

*** 
 

.11 

.22 

.16 

.13 

.30 

.11 

†p < .10, *p < .05, **p < .01, ***p < .001. 
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Table 4. Correlation analysis result of the major study variables in high and low-SS gro- 
up. 

 Correlation coefficient (r) 

 1 2 3 4 5 6 

1. Emotional Suppression 
2. Positive Reappraisal 
3. Emotional Expression 
4. Emotional Stability 
5. Time Perspective 
6. AIPA 

― 
.33** 
−.24* 
−.36** 
.45*** 

.12 

.09 
― 
.04 
.03 

.54*** 

.46*** 

−.13 
.30** 
― 
.02 
.00 

−.05 

.06 
.19† 
.31** 
― 

−.08 
.40*** 

.16 
.29** 
−.05 
.12 
― 

.61*** 

.03 
.36** 
.02 

.37*** 

.52*** 
― 

†p < .10, *p < .05, **p < .01, ***p < .001. Note: The upper section of the diagonal of the right column is a 
coefficient of high-SS group (n = 91), and the lower section is a coefficient of low-SS group (n = 89). 

 
well as time perspective were not significant in the high SS group (r = .06, p 
= .56；r = .16, p = .12, respectively), they were significant in the low SS group (r 
= −.36, p < .01; r = .45, p < .001, respectively). The results above suggest that 
positive reappraisal and emotional expression might affect AIPA processes in the 
high SS group, whereas positive reappraisal and emotional suppression might 
affect AIPA processes in the low SS group. 

Based on the results of correlation analysis above, an early causal model was 
developed and examined through covariance structure analysis. First, consider-
ing the result that a correlation of either high or low SS group was significant, 
covariance was assumed among the three variables of ERB, which were exogen-
ous variables. Next, goodness-of-fit indices of the model were calculated regard-
ing the high and low SS groups respectively. The early causal model was devel-
oped using paths with significant correlation coefficients in both groups or in 
either of them. As a result, goodness-of-fit indices in the high SS group were χ2 
(5) = 6.59 (p = .25), SRMR = .05, RMSEA = .06, CFI = .98, and that in the low SS 
group were χ2(5) = 4.90 (p = .43), SRMR = .04, RMSEA = .00, CFI = 1.00, and 
both of them were considered to be sufficient. Subsequently, aiming to confirm 
configural invariance between high and low SS groups, goodness of fit of the 
model without imposing equality constraints on every path between high-low SS 
groups (the configural invariance model) was examined through multi-group 
analysis. Obtained goodness-of-fit indices were χ2(10) = 11.48 (p = .32), SRMR = 
.05, RMSEA = .03, CFI = .99, and they were sufficient. The results above indi-
cated the structure of the analysis model was assumed to be equal between high 
and low SS groups. Next, differences in the estimate values of path coefficients 
between high and low SS groups were examined. The results indicated z value of 
the path coefficient from emotional suppression to emotional stability (z = 
−3.44, p < .001) and that from emotional expression to emotional stability (z = 
−2.59, p < .001) were significant, and differences among two groups were con-
firmed. On the other hand, significant z values were not indicated in the path 
coefficient from positive reappraisal to time perspective (z = 1.24, ns) as well as 
to AIPA (z = −.55, ns), from emotional suppression to time perspective (z = 
1.47, ns), from emotional stability to AIPA (z = 1.16, ns), from time Perspective 
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to AIPA (z = .67, ns), from emotional suppression to emotional expression (z = 
−.80, ns) as well as to positive reappraisal (z = 1.89, ns), and from positive reap-
praisal to emotional expression (z = −1.46, ns). Differences between high-low SS 
groups were not indicated regarding these paths.  

Subsequently, simultaneous analysis was conducted on the three models be-
low. Model 1: the configural invariance model without imposing equality con-
straints on all the paths between high and low SS groups, Model 2: the constraint 
model with imposing equality constraints on eight paths that did not indicate 
significant z values between groups, and Model 3: the partially constraint model 
with imposing equality constraints on just four paths (from positive reappraisal 
to time perspective, from positive reappraisal to AIPA, from emotional stability 
to AIPA, and from time perspective to AIPA) that indicated significant path 
coefficients in both high and low SS groups, among the paths that did not indi-
cate significant z values, and goodness-of-fit indices of the models were com-
pared. Based on RMSEA, CFI, and AIC values, goodness of fit of Model 3 was 
considered best (Table 5). The results above suggest it is necessary to consider 
the difference in the degree of enacted SS regarding the following paths: those 
among three variables of ERB on which equality constraints were not imposed, 
those from emotional suppression to emotional stability as well as to time pers-
pective, and the path from emotional expression to emotional stability. Figure 1 
shows the analysis results of Model 3.  

First, paths from ERB to PSRF and AIPA were examined. In the high SS 
group, emotional expression had a positive effect on emotional stability (.33) 
and emotional stability had a positive effect on AIPA (.35). 95% CIs of the pro- 
duct of two path coefficients (.113, SE = .058) were [.002, .231]. On the other 
hand, in the low SS group, emotional suppression had a negative effect on emo-
tional stability (−.37) and emotional stability had a positive effect on AIPA (.42). 
95% CIs of the product of two path coefficients (.159, SE = .054) were [−.269, 
−.055]. Furthermore, in the low SS group, emotional suppression had a positive 
effect on time perspective (.33) and time perspective had a positive effect on 
AIPA (.56). 95% CIs of the product of two path coefficients (.188, SE = .048) 
were [.098, .287]. Positive reappraisal had a positive effect on time perspective, 
regardless of the SS levels (high SS group: .36; low SS group: .38), and time pers-
pective had a positive effect on AIPA (high SS group: .47; low SS group: .56).  

 
Table 5. Goodness of fit indice in the models. 

 χ2 df p-value SRMR RMSEA CFI AIC 

Model 1 
Model 2 
Model 3 

11.48 
23.77 
14.78 

10 
18 
14 

.32 

.16 

.39 

.05 

.08 

.06 

.03 

.04 

.02 

.99 

.97 
1.00 

75.48 
71.77 
70.78 

Note: χ2 = chi-square test; df = degree of freedom; SRMR = standardized root mean square residual; 
RMSEA = root-mean-square error of approximation; CFI = comparative fit index; AIC = akaike’s informa-
tion criterion. Model 1 points at a configural invariant model. Model 2 points at the model that limited all 
the passes that z-value is not significant. Model 3 points at the model that limited only the pass that z-value 
is not significant and the standardization coefficient of both groups is significant. 
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Figure 1. Multiple groups SEM’s result concerning a model of causal relationships 
between ERB and AIPA process (χ2 = 14.78; df = 14; p = .39; SRMR = .39; RMSEA = .02; 
CFI = 1.00; AIC = 70.78).Note: ERB = emotion regulation behavior; AIPA = athletic 
injurypsy chological acceptance; H = high-social support; L = low-social support. Num- 
erical values are standardization coefficients. 

 
95% CIs of the product of two path coefficients in each group (high SS group: 
.169, SE = .044; low SS group: .211, SE = .051) were [high SS group: .088, .260; 
low SS group: .117, .316]. Indirect effects indicated above were considered sig-
nificant because 95% CLs did not include 0. Moreover, Positive reappraisal had a 
positive effect on AIPA, not mediated by PSRF, regardless of the SS levels (high 
SS group: .14; low SS group: .17). Furthermore, paths among variables of ERB, 
which are exogenous variables, were examined. In the high SS group, a positive 
correlation (.29) was confirmed between emotional expression and positive 
reappraisal. In the low SS group, a positive correlation (.33) was indicated be-
tween emotional suppression and positive reappraisal, whereas a negative corre-
lation (−.24) was indicated between emotional suppression and emotional ex-
pression. 95% CIs of the indirect effect of emotional suppression on AIPA me-
diated by emotional stability (.036, SE = .037) in the high SS group were [−.036, 
.110], and 95% CLs of the indirect effect of emotional suppression on AIPA me-
diated by time perspective (.060, SE = .037) in the high SS group were [−.011, 
.136].95% CIs of the indirect effect of emotional expression on AIPA mediated 
by emotional stability in the low SS group (−.030, SE = .085) were [−.198, .137]. 
These indirect effects were considered insignificant, because 95% CIs included 0. 

The results above indicate below: 1) in the high SS group, ERB related to emo-
tional expression has a positive indirect effect; i.e. it facilitates recovery of emo-
tional stability, which promotes AIPA. 2) In the low SS group, ERB related to 
emotional suppression has a negative indirect effect, i.e. it hinders recovery of 
emotional stability, which inhibits AIPA. 3) In the low SS group, ERB related to 
emotional suppression has a positive indirect effect, i.e. it facilitates recovery of 
time perspective and promotes AIPA. 4) Positive reappraisal works regardless of 
the level of enacted SS. It has a positive indirect effect on AIPA, i.e. it promotes 
AIPA mediated by the recovery of time perspective, and also has a positive direct 
effect on AIPA, i.e. it facilitates AIPA without being mediated by two variables 

Emotional
Suppression

Emotional
Stability

Positive
Reappraisal

AIPA

Time
Perspective

Emotional
Expression

　

H .29**

L .04

H .09
L .33**

H: R2 = .43
L: R2 = .52

H .47***

L .56***

H .10
L -.37***

H -.13
L -.24*

H .35***

L .42***

H .36***

L .38***

H .33***

L -.07

H .13
L .33***

H: R2 = .15
L: R2 = .34

H .14**

L .17**

e2

e1

e3H: R2 = .11
L: R2 = .13
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related to PSRF. 5) Regarding ERB, emotional expression is positively correlated 
with positive reappraisal in the high SS group, whereas emotional suppression is 
positively correlated with positive reappraisal in the low SS group.  

4. Discussion 

This study examined the effects of ERB on AIPA processes from the perspective 
of differences in the degree of recognition of enacted SS. The results of a t-test 
did not indicate differences in the use of emotional suppression between the 
high and low SS groups. On the other hand, the high SS group used emotional 
expression and positive reappraisal more often than the low SS group. That is, 
though the level of recognition of provided SS did not directly affect the use of 
emotional suppression, it might have contributed to “reducing intention of sup-
pression,” indicated by Kimura (2004), which might have facilitated the use of 
emotional expression and positive reappraisal. Based on the results of mul-
ti-group analysis, injured athletes with high recognition of enacted SS adopted 
ERB related to emotional expression and positive reappraisal more often than 
those with low recognition of SS. Moreover, utilized emotional expression and 
positive reappraisal are considered to have facilitated AIPA directly (positive 
reappraisal → AIPA) or indirectly (emotional expression → emotional stability → 
AIPA and positive reappraisal →time perspective → AIPA). McDonald and Har-
dy (1990) mentioned acceptance of injuries and indicated the importance of 
emotional expression, i.e. expression of negative emotions honestly and tho-
roughly by injured athletes. The results of this study support their findings. 
Adding to that, the present study suggests the importance of SS environment 
that would receive negative feelings demonstrated by injured athletes, so that 
emotional expression would sufficiently function and facilitate AIPA. Three fac-
tors of SS were extracted through this study, i.e. 1) listening, sympathy, and ac-
ceptance, 2) social approval and acceptance, and 3) offer of advice about rehabil-
itation and information provision. These three factors were strongly correlated, 
suggesting the state where injured athletes come to receive various SS, starting 
from receiving a certain type of SS. For example, when instrumental SS is pro-
vided at first, such as offering advice and information about rehabilitation, sub-
sequently emotional involvement would be assumed to be provided. Such diver-
sified SS would support injured athletes’ emotional expression, create alternative 
ideas such as positive reappraisal, and facilitate AIPA.  

On the other hand, negative indirect effects were confirmed in the low SS 
group, i.e. ERB related to emotional suppression hindered recovery of emotional 
stability and inhibited AIPA. Though examination using a t-test did not show 
differences in the use of emotional suppression between high and low SS groups, 
the low SS group did not use emotional expression and positive reappraisal as 
often as the high SS group. That is, though the level of emotional suppression 
was equal between the two groups, the low SS group did not use emotional ex-
pression as often as the high SS group, which accumulated negative feelings, and 
emotional suppression was considered to have prevented emotional stability 
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from recovering and inhibited AIPA. Iwamitsu et al. (2003) and Nakatani et al. 
(2012) conducted research with breast cancer patients and indicated patients 
that suppressed their emotions felt psychological pain more strongly than those 
expressing their emotions. Moreover, Nakatani, Iwamitsu, Yamamoto, and 
Miyaoka (2014) regarded the feeling of despair as a variable mediating emotional 
suppression tendencies and psychological pain. Many other studies have dem-
onstrated it is difficult to intentionally suppress negative feelings and the oppo-
site effect is produced in the aspects of thinking and feelings (Gross & John, 
2003; Kimura, 2004; Oikawa & Oikawa, 2013; Wegner et al., 1993). The results of 
the present study support the findings of these studies. Based on the above, ef-
fectiveness of facilitating expression of negative emotions through providing SS 
is suggested.  

On the other hand, suppression of emotional expression does not always have 
negative effects. For example, Yoshizu (2014) has indicated whereas emotional 
suppression has a direct negative effect on self-esteem and subjective happiness, 
these feelings could be maintained positively through being mediated by self- 
control skills. Moreover, Kashimura and Iwamitsu (2007) indicated though con-
tinuity of emotional suppression has a maladaptive aspect, it is useful for tem-
porally taking a distance from the problem, preventing the problem from getting 
worse, protecting oneself, and maintaining interpersonal relationships. The 
present study indicated both emotional suppression and positive reappraisal fa-
cilitated recovery of time perspective and promoted AIPA in the low SS group. It 
is supposed that injured athletes included in the low SS group re-perceived 
things positively, suppressed emotional expressions, and intended to recover 
time perspective by themselves through controlling themselves. Considering the 
results of a t-test that differences in the level of AIPA between high and low SS 
groups were not significant, a series of mechanisms of emotional suppression 
and positive reappraisal in the low SS group could be interpreted as a kind of 
adaptation mechanism in injured athletes with low recognition of enacted SS.  

However, when such types of injured athletes are placed in the situation where 
it is difficult for them to have future perspectives by themselves, careful consid-
eration is required. ERB related to emotional suppression hardly gives direct 
cues to people around the injured athletes for enacting SS. Actually, Gross and 
John (2003) indicated negative correlations between emotional suppression and 
SS, close relationships, as well as sharing emotions with others. Furthermore, 
injured athletes in the low SS group that hardly express their emotions might 
originally have a tendency of not seeking interactions with others or receiving 
SS. Especially, when rehabilitation continues for a long time, stagnation and a 
decline in athletic performance levels and problems related to prognoses might 
have bad effects on time perspective and emotional aspects. Emotional suppres-
sion prevents negative emotions from escaping, and the negative emotions 
hinder recovery of emotional stability and inhibit AIPA. Such negative effects of 
ERB have to be noted. Though positive effects of encouraging emotional expres-
sion on injured athletes in the low SS group might not be expected, support pro-
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viders should pay attention to the other aspect of this study, i.e. ERB that does 
not suppress emotional expression might contribute to recovery of emotional 
stability and promotion of AIPA.  

Finally, the results of this study are summarized and its limits and future tasks 
are described. From the perspective of the level of recognition of enacted SS, dif-
ferences in ERB adopted by injured athletes and effects of ERB on AIPA 
processes were causally examined. The results indicated patterns of adopted ERB 
and AIPA processes differed depending on the level of recognition of enacted SS. 
However, there were methodological limits in examination of the effects of ERB 
conducted by injured athletes themselves on reception of SS, with considering 
their interacting processes. Such limits also existed in examination of correla-
tions among the recovery level of PSRF and SS as well as ERB. Though the re-
covery level of emotional stability was shown rather low in both high and low SS 
groups on the measurement scale, it was higher in the low SS group, compared 
to the high SS group. This result might not have reflected the effect of the recog-
nition level of enacted SS. The level of SS provided to participants maintaining 
high emotional stability might have been relatively low, and the necessity of us-
ing ERB related to emotional expression might be estimated lower. Furthermore, 
Suzuki and Nakagomi (2013) investigated the content of SS that injured athletes 
seeked and how support providers changed through the process of rehabilita-
tion. Injured athletes’ main complaints are supposed to change according to re-
habilitation stages, and SS providers’ ways of dealing with athletes’ emotions 
depending on the stage might affect AIPA processes. In the future, rehabilitation 
for injured athletes should be examined following the time course, and qualita-
tive examination should be conducted on the interactions among the recovery 
state of PSRF and ERB as well as SS provided by others and effects of these fac-
tors on AIPA, taking quality of SS into consideration. 
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