
Musculoskeletal injuries are potential conse-
quences of attendance to sports. The present medical 
model for treatment of these injuries only addresses 
local pathologies, ignoring its psychological impact 
on the athlete. Similarly, evidence-based sports re-
turn criteria and postoperative rehabilitation proto-
cols center more on muscle disorders and localized 

acute symptoms in functional, but not on the psycho-
logical state of the injured athlete.1 Clinical reports 
and anecdotal reports indicate that an injured athlete 
tends to experience fears, particularly about re-injury 
(RI).2-6 The number of reports about the athletes that 
have fear and anxiety of being injured again during 
rehabilitation and returning to training and competi-
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ABS TRACT Objective: The aim of this study was to investigate the 
validity and reliability of the Re-injury Anxiety Inventory (RIAI) in 
Turkish language. Material and Method: One hundred athletes aged 
between 16 to 50 years and being treated due to sports-related injury 
were included in the study. They completed the RIAI twice (with a 
48-to-80 hours interval). Construct validity was analyzed with the 
Tampa Scale for Kinesiophobia (TSK). Cronbach alpha was used to 
assess internal consistency. Intraclass correlation coefficient (ICC) 
was used to estimate the test-retest reliability. Results: A low level 
correlation (r=0.225) was found between the scores of TSK and Re-
habilitation Re-injury Anxiety (RIA-R) scale, and a moderate level 
correlation (r=0.401) was found between the scores of TSK and Re-
entry into Competition Re-injury Anxiety (RIA-RE). The internal 
consistency of the Turkish version of the RIAI was reported to have 
an excellent Cronbach's alpha coefficient of 0.932. Furthermore, the 
Turkish version of RIAI showed a high level of test-retest reliability 
with an intraclass correlation coefficient (ICC) of 0.919. Conclusion: 
Given the excellent validity and reliability scores, the Turkish ver-
sion of the RIAI reported by this study was proven to be a promising 
tool for assessment of the re-injury anxiety of the Turkish athletes.  
 
Keywords: Validity; reliability; sports injury; 
                      the re-injury anxiety inventory 

ÖZET Amaç: Bu çalışmanın amacı, Türkçe Yeniden Yaralanma Kay-
gısı Envanteri'nin (YYKE) geçerliliğini ve güvenilirliğini araştırmak-
tır. Gereç ve Yöntemler: Sporla ilgili yaralanmalardan dolayı tedavi 
gören 16-50 yaş arası 100 sporcu çalışmaya dahil edildi. YYKE'yi iki 
kez cevapladılar (48 ila 80 saat arayla). Yapı geçerliliği Tampa Kinez-
yofobi Ölçeği (TKÖ) ile analiz edildi. İç tutarlılığı değerlendirmek için 
Cronbach alfa kullanılmıştır. Sınıf içi korelasyon katsayısı (ICC), test-
tekrar test güvenilirliğini tahmin etmek için kullanıldı. Bulgular: TKÖ 
skoru ile rehabilitasyonda yeniden yaralanma kaygısı envanteri 
(YYKE-R) arasında düşük seviye korelasyon (r = 0.225), rekabete da-
yalı yeniden yaralanma kaygısı envanteri (RIA-RE) arasında orta se-
viye korelasyon (r=0.401) bulundu. YYKE'nın Türkçe versiyonunun 
iç tutarlılığı (Cronbach alfa katsayısı= 0.932) mükemmel olarak belir-
lendi.  Ayrıca, YYKE'nın Türkçe versiyonu, yüksek düzeyde test-tek-
rar test güvenilirliği (sınıf içi korelasyon katsayısı= 0.919) göstermiştir. 
Sonuç: Mükemmel geçerlik ve güvenilirlik puanları dikkate alındı-
ğında, bu çalışma ile bildirilen YYKE'nın Türkçe versiyonunun, Türk 
sporcuların yeniden yaralanma kaygısının değerlendirilmesi için umut 
verici bir yöntem olduğu belirtilmektedir. 
 
 
Anah tar Ke li me ler: Geçerlilik; güvenilirlik; spor yaralanması; 
                                   yeniden yaralanma kaygısı envanteri

ORİJİNAL ARAŞTIRMA   DOI: 10.5336/sportsci.2020-75501 

Correspondence: Nuray ALACA 
Department of Physiotherapy and Rehabilitation, Acıbadem Mehmet Ali Aydınlar University Faculty of Health Sciences,  

İstanbul, TURKEY/TÜRKİYE 
E-mail: nuray.alaca@acibadem.edu.tr 

 
Peer review under responsibility of Turkiye Klinikleri Journal of Sports Sciences. 

 
Re ce i ved: 14 Apr 2020          Received in revised form: 25 May 2020         Ac cep ted: 28 May 2020          Available online: 25 Nov 2020 

 
2146-8885 / Copyright © 2020 by Türkiye Klinikleri. This is an open 

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Türkiye Klinikleri Spor Bilimleri Dergisi 
Turkiye Klinikleri Journal of Sports Sciences

https://orcid.org/0000-0002-7479-4128
https://orcid.org/0000-0002-4473-4028
https://orcid.org/0000-0003-0048-0668
https://orcid.org/0000-0003-3034-9388
https://creativecommons.org/licenses/by-nc-nd/4.0/


340

tions following rehabilitation has been increased. 
Athletes state that fear of injury is the most signifi-
cant source of stress when returning to sports.5 As a 
result, it has increasingly become acceptable that the 
physical preparedness to return to sports after injury 
is not sufficient to completely address for the psy-
chological readiness. Therefore, the current medical 
paradigm needs improvement to be able to account 
for both the physical and psychological states.1 

RI is defined as the injury of the similar type or 
position as a previous injury.7 An athlete that is afraid 
of being re-injured may have problems leading to dis-
ruption of her/his skills including mental anguish. 
Additionally, this condition may also affect the over-
all performance through reduced biomechanical effi-
ciency of the skill, weak use of energy resources 
or/and reduced attention. Eventually, these effects on 
the performance can create a reciprocally supporting, 
self-renewing cycle, and increase the risk of RI.8,9 
Therefore, the fear of RI has been suggested to cause 
psychological damages such as decreased self-confi-
dence and weak focus, which prevents the return to 
sports.8-10 Kleinert states that injury-related concerns 
may not be biological, and that they arise from the 
first injury experience and be affected by other fac-
tors such as the qualification of rehabilitation.11 This 
type of emotional development is more common for 
anxiety than fear. Therefore, while searching for con-
ceptual clarity, it has become more accurate to use 
the term ‘injury anxiety’.9-13 

The way that athletes assess the risk of return-
ing to sports is considered to be an important com-
ponent of post-injury rehabilitation. Therefore, the 
first step of treatment in sports rehabilitation includes 
psychological approaches.1,4,9,13 Brewer stated that the 
importance of the development of the standardized 
psychological scales that are specific to the rehabili-
tation environment following sports injury.14 The use 
of standardized psychometric tools allows researchers 
to measure the same construct in the same way, and 
obtain reliable measurements. Thus these tools would 
provide a reliable and valid way of measuring the re-
sponses of athlete to injuries. The re-injury anxiety 
inventory (RIAI) which was developed by Walker et 
al. is an example of such tools for measuring RI anx-
iety.13 

Despite the wide applicability of such scales, 
their translation to a different language from its orig-
inal language may lead to problems interfering the 
validity and reliability of the scale.15 Hence, it is es-
sential to assess the psychometric properties of the 
translated scales prior to their usage in research. This 
study for the first time reports the psychometric prop-
erties of the Turkish version of RIAI.  

 MATERIAL AND METHODS  

TRANSLATION AND INTERCuLTuRAL ADApTATION 
Following the permission of the original developer 
of the RIAI, Natelie Walker, for the Turkish trans-
lation and psychometric evaluation of the RIAI 
questionnaire, local ethics committee (The Research 
Ethics Committee of Acıbadem University and 
Acıbadem Healthcare Group; reference no. 2018-
6/12) has approved the study. In accordance with 
Helsinki criteria, patients’ assent verbal and written 
consent were obtained. Five stages of adaptation of 
the questionare were performed as in the interna-
tional guideline proposed by Beaton et al.16 In the 
first stage, the English questionnaire was independ-
ently translated into Turkish by an English transla-
tor without any knowledge about the study and a 
physiotherapist with knowledge about the study. 
Both of the translators spoke English and Turkish 
fluently. After the translations had been completed, 
the second stage was preceded and a translation was 
made. Following the transcription, a review to find 
any conceptual errors or inconsistencies was per-
formed by someone who speaks both languages flu-
ently. In the third stage, the Turkish questionnaire 
was re-translated into English by two native speak-
ers of English that were also able to speak Turkish. 
Both translators did not know about the study and 
did not have access to the original questionnaire. In 
the fourth stage, the comparison of the original Eng-
lish questionnaire with the back translated and Turk-
ish versions was made and the comparisons were 
evaluated and finalized by an expert committee (a 
developer, a methodologist, 4 of translators who 
were allocated in the adaptation stages and a lan-
guage professional). In the fifth and last stage, a pre-
test was performed. 
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pRELIMINARY TESTING 
Twenty athletes with sports-related injuries that met 
the rules of recruitment and non-recruitment partici-
pated in the Preliminary Testing at Acıbadem Sports. 
Each athlete was completed the survey and then had 
a face-to-face interview with the physiotherapist who 
gave the questionnaire. The participants read the 
questions and evaluated the items for openness. The 
words and sentences that were difficult to understand 
were noted by the physiotherapist and the athletes 
were allowed to propose modifications to the items 
such as deletion or replacement. 

CONTENT VALIDITY 
The members of the expert committee indicated 
whether each item in RIAI was appropriate and rele-
vant to the basic construct. Each expert scored the 
items and then the percent scores given by the experts 
were averaged. This method described by Popham 
was used to assess the content validity of the Turkish 
version of RIAI.17 

pARTICIpANTS 
The study included 100 athletes from 16-to-50 years 
of age who were admitted to the Sports Health Unit 
of Acıbadem Sports due to sports-related injury  re-
quiring rehabilitation for at least 1 month. The ath-
letes were included in the study during the 
intermediate-strengthening phase of rehabilitation. 
The reason for choosing this time was based on the 
fact that the patients start to sports-specific exercises 
and to focus on returning to sports in this period. Ath-
letes diagnosed with tumor, infection, chronic sys-
temic and psychological illness were excluded from 
the study. A sample size of at least 100 was noted to 
be sufficient for the similar studies that investigated 
the measurement characteristics of questionnaires and 
a sample size of 50 was accepted as sufficient for the 
analyzing the test-retest reliability.18 Therefore, a 
sample size plan was made to assess the construct va-
lidity of the RIAI, with at least 100 athletes and at 
least 50 athletes to establish test-retest reliability. For 
the test retest, the RIAI was administered twice to the 
same participants with a waiting interval ranging 
from 48-to-80 hours. The time interval between two 
administrations was noted to be acceptable for the 

test-retest reliability based on the number of ques-
tionnaire items. Athletes failed to re-fill the ques-
tionnaire were excluded from the test-retest analysis. 
In addition, we applied the Global Change Rating 
(GRC) to assess whether patients experienced any 
physical or psychological change in the anxiety of RI 
over time. GRC was scored on a 5-point Likert scale, 
ranging from “feeling much better” (+2) to “feeling 
worse” (-2).19 Participants who reported feeling bet-
ter or worse according to GRC were excluded from 
the test-retest analysis. Given these conditions, over-
all 86 athletes were completed the test repetition 
analysis. The study was conducted between Novem-
ber 2018 and October 2019. 

pROCEDuRE 
Socio-demographic characteristics of the patients in-
cluding age, BMI, educational level, sports type, his-
tory and mechanism of injury, and complaints were 
collected. Pain severity at rest or during activity is 
measured by the visual analogue scale (VAS), which 
was developed by Price et al.20 The VAS is 10-cm 
long and its one end indicates no pain (0), while the 
other end indicated the most severe pain ever experi-
enced. RIAI and Tampa Scale for Kinesiophobia 
(TSK) were filled out. For test-retest, the RIAI was 
refilled twice with the interval of 48-80 hours. 

QuESTIONNAIRE 
The RIAI questionnaire measures anxiety of re-in-
jury. Rehabilitation re-injury anxiety (RIA-R) and re-
entry into competition re-injury anxiety (RIA-RE) are 
two subgroups of this questionnaire. The scores for 
the items corresponding to each construct were 
summed up and separate scores for two subgroups 
were obtained [Not at all (0), somewhat (1), moder-
ately so (2), very much so (3)]. To calculate the RIAI-
R of an athlete, the scores of items numbered 1, 3, 5, 
7, 9, 11, 14, 16, 18, 21, 24, 25, 27 were summed (item 
24 requires inverse scoring). The highest RIAI-R 
score obtained was 39, indicating that the score of the 
athlete who was the most anxious about RI  during 
rehabilitation. In order to calculate the RIAI-RE of 
an athlete, the scores in items numbered 2, 4, 6, 8, 10, 
12, 13, 15, 17, 19, 20, 22, 23, 26 and 28 were 
summed (item 13 of this construct requires inverse 
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scoring). The highest score was 45, indicating that 
the score of the injured athlete who was the most wor-
ried about RI related to return to sports and training.13 
The latest version of RIAI is given in the Appendix. 

Assessment of fear of movement the Tampa 
Scale for Kinesiophobia (TSK) is a 17-item scale that 
is used to measure the fear of movement/re-injury. 
The Turkish reliability and validity of the scale was 
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previously evaluated by Yilmaz et al.21 The total 
score is calculated after inverting the individual 
scores of the items numbered 4, 8, 12, and 16. The 
total scores ranged between 17 to 68.  

CONSTRuCT VALIDITY 
To evaluate the construct validity, the Tampa Scale 
for Kinesiophobia (TSK) was filled by all partici-
pants. Construct validity refers to the extent to 
which scores on a given criterion correlate with 
other criteria, consistent with theoretically derived 
hypotheses about the measured constructs.22 Con-
struct validity of this questionnaire was investi-
gated in this study because Walker et al. 
emphasized the necessity of analyzing the scores of 
this questionnaire and the Tampa Scale for Kine-
siophobia.13 The Spearman’s Rho was calculated 
between the RIAI and TSK. Correlation coeffi-
cients are considered to be above 0.6 high, 0.6–0.3 
moderate, and less than 0.3 low.  

RELIABILITY AND AGREEMENT 
Reliability of the Turkish version of RIAI was eval-
uated by test-retest reliability, internal consistency 
and measurement error according to COSMIN 
rules.23 Internal consistency (Cronbach’s alpha coef-
ficient) measures the correlation of homogeneous 
items on a sub-scale of a questionnaire, thus measur-
ing the same concept.22 Cronbach’s alpha value rang-
ing from 0.70 to 0.95 was regarded excellent.  

Reliability is a measure of how a device or scale 
consistently delivers the same scores in a row for a 
given stable subject and therefore it provides the scale 
with the capacity to differentiate between subjects in 
the presence of measurement errors. Test-retest reli-
ability relates the degree of patient scores and the 
same for repeated measurements.23 Intraclass corre-
lation coefficients (ICC) were calculated using a 2-
way, mixed model under consistency. Values 0.4 
were considered satisfactory (ICC = 0.00 to 0.20, 
poor; 0.21 to 0.40, fair; 0.41 to 0.60, good;  0.61 to 
0.80, very good and 0.81 to 1.0, excellent).  

Furthermore, a Bland and Altman analysis was 
performed; the mean difference between the first and 
second administration of the RIAI with a 95% CI was 
calculated.22,24 The agreement was evaluated as the 

standard error of the mean (SEM) and the smallest de-
tectable change (SDC) as suggested by Beaton et al.16 

FLOOR AND CEILING EFFECTS 
The existence of floor and ceiling effects can jeop-
ardize the reliability and validity of a survey tool.22 
Floor and ceiling effects were defined as 15% of the 
participants with maximum  or minimum scores, re-
spectively.25 

DATA ANALYSIS 
Data analysis was performed by the SPSS software 
(Version 22.0). Categorical variables were summa-
rized in terms of number of absolute (n) and relative 
frequencies (%). Group comparisons were conducted 
by the Mann-Whitney U test, because all of the con-
tinuous data departed from the normal approximation 
which was tested by the Shapiro Wilk test. Statisti-
cal significance was reported for the case where 
p<0.05.  

The Spearman’s Rho was calculated between the 
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Mean± standard deviation (n:100) 

Characteristics or n and frequency  (%) 
Age (years) 23.37±6.33 
Gender  

Male (%) 50 (50) 
Female (%) 49 (49) 

Body Mass Index (kg/m2) 22.68±3.12 
Sports  

Basketball (%) 32 (32) 
Soccer (%) 31 (31) 
Volleyball (%) 15 (15) 
Others (%) 22 (22) 

place of Injury 
Dominant side (%) 72 (72) 
Non-dominant side (%) 28 (28) 

Time for injury (month) 3.01±1.56 
Type of injury  

Anterior cruciate ligament surgery (%) 47 (47) 
Bankart operation (%) 10 (10) 
Ankle injury (%) 17 (17) 
Meniscus injury (%) 8 (8) 
Strain (%) 5 (5) 
Others 13 (13)

TABLE 1:  Demographic characteristics of the 
participants.
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RIAI and TSK for construct validity. Correlation coef-
ficients are considered to be above 0.6 high, 0.6–0.3 
moderate, and less than 0.3 low. Internal consistency 
(Cronbach’s alpha coefficient) value ranging from 0.70 
to 0.95 was regarded excellent. To determine test–retest 
reliability of ICC were calculated using a 2-way, mixed 
model under consistency. Values 0.4 were considered 
satisfactory (ICC = 0.00 to 0.20, poor;  0.21 to 0.40, 
fair; 0.41 to 0.60, good;  0.61 to 0.80, very good  and 
0.81 to 1.0, excellent). Furthermore, a Bland and Alt-
man analysis was performed, the mean difference be-
tween the first and second administration of the RIAI 
with a 95% CI was calculated. When zero is lying 
within the 95% CI of the mean difference, it can be seen 
as a criterion for absolute agreement. When zero lies 
outside the 95% CI, a bias in the measurements is indi-
cated The value of the SEM can be derived by dividing 
the SD of the mean differences between 2 measure-
ments (SDdiff) by √2. The smallest detectable change 
(SDC) for the individual score and for the group was 
calculated according to Beaton (SDCind = 
1,96x√2xSEM; SDCgroup = SDCind/√n).16,22,24,25 

 RESuLTS  

TRANSLATION, pILOT STuDY AND CONTENT VALIDITY 
The RIAI has been successfully translated into Eng-
lish according to the guidelines (Appendix). The 
RIAI in the pilot study did not require any major 
modifications as all of the items in the questionnaire 
were found clear and understandable. A portion of 
the patients in the pilot study (5 females, 15 males; 

mean age, 27.4 ± 2.3 years; range, 17-34 years; body 
mass index ([BMI], 20.4 ± 2.8 kg/m2) mentioned that 
questions were frequently repeated. This observation 
is likely to be due to the semantics of the words anx-
iety, concern and stress which are very similar in 
Turkish. The group expressed boredom during ad-
ministration of the questionnaire. As a result, the ex-
pert committee suggested excluding some of the 
questions based on their contribution to the overall 
validity and reliability of the scale. However, upo 
completion of the overall analysis, none of the scale 
items were omitted as none of the similar questions 
when deleted showed a significant improvement of 
the overall reliability. Hence, the final version of the 
Turkish RIAI was approved by all of the members of 
the expert committee and all of the items were iden-
tified in accordance with their basic construct. As a 
result, the content validity was reported to be 100%. 

pARTICIpANTS AND DESCRIpTION OF THE RESuLTS 
A total of 100 patients completed the RIAI and TSK, 
and 86 patients completed test-retest reliability 
(86%). The mean time between receiving the first and 
second questionnaire was 52.04 ± 11.22 hours (mean 
± SD). Demographic characteristics of the partici-
pants are given in Table 1.  An overview of the scores 
on the various questionnaires is shown in Table 2. 

CONSTRuCT VALIDITY 
RIAI scores, total or scores of subscales (RIAI-RE or 
RIAI-R) were found to be significantly correlated 
with the total TSK score, while there were no statis-

Mean SD Minimum Maximum 
RIAI-R 18.80 5.08 13 33 
RIAI-RE 26.81 6.97 9 45 
RIAI 45.61 11.61 28 74 
RIAI-R test-retest 17.80 4.81 13 31 
RIAI-RE test-retest 26.91 7.28 15 44 
RIAI test-retest 44.70 10.64 28 73 
VAS rest 1.09 1.64 0 5 
VAS activity 3.73 1.87 0 7 
TSK 36.57 4.56 25 49

TABLE 2:  Descriptive statistics of various measurements.

SD: Standard deviation; RIAI-R: Rehabilitation reinjury anxiety inventory; RIA-RE: Re-entry into competition re-injury anxiety inventory; RIAI: The re-injury Anxiety inventory;  
VAS: Visual Analogue Scale; TSK: The Tampa Scale for Kinesiophobia.
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RIAI-R RIAI-RE RIAI 

Rho (r) p (r) p (r) p 
VAS-rest -0.040 0.723 0.108 0.335 0.048 0.667 
VAS-activity -0.134 0.231 0.040 0.724 -0.005 0.964 
TSK 0.225 0.025 0.401 <0.001 0.376 <0.001

TABLE 3:  Spearman correlation between RIAI and other questionnaires.

RIAI-R: Rehabilitation reinjury anxiety inventory; RIA-RE: Re-entry into competition re-injury anxiety inventory; RIAI: The re-injury Anxiety inventory; TSK: Visual Analogue Scale; 
TSK: The Tampa Scale for Kinesiophobia.

tically significant correlations between the scores of 
RIAI or its subscales and VAS-rest or activity (Table 
3). There was a low correlation (r=0.225) between 
TSK and RIAI-R, and moderate correlations between 
TSK and RIA-RE (r= 0.401) and TSK and total RIAI 
(r=0.376). 

RELIABILITY AND AGREEMENT 
The internal consistency was found to be excellent 
since the Cronbach’s alpha score of the RIAI was 
0.932. Eighty six athletes participated in the test-
retest procedure. Four participants (4%) reported less 
confidence, five (5%) more confidence, and 5 partic-
ipants (5%) were excluded from the study because 
they did not come to the study in test-retest time. The 
results of the test–retest reliability analysis were 
given in Table 4. The RIAI has been found to have an 
excellent test-retest reliability (ICC=0.919). To ana-
lyze the agreement between repeated measurements, 
the Bland and Altman method was recruited to in-
vestigate the presence of systemic bias, and no bias 
(0.107) was found (Figure 1). The ICC was used to 
calculate a standard measurement-error (SEM). The 
SEM result was found to be 0.552, while the SDCin-
dividual and SDCgroup was 3.580 and 0.391, re-
spectively.  

FLOOR AND CEILING EFFECTS 
Floor and ceiling effects were defined as 15% of the 
participants with minimum or maximum points, re-
spectively. While there was no floor effect in all sub-
scales of RIAI, there was no ceiling effect in RIAI-R. 
The ceiling effect for RIA-RE was observed in 3 ath-
letes (3%) without any statistically significant differ-
ence. 

 DISCuSSION  
The aim of this study was to translate the RIAI scale 
from English to Turkish and to examine whether the 
translated Turkish version is a reliable and valid tool 
for investigating the psychological factors related to 
athlete RI anxiety. This study provided considerable 
evidence that the Turkish version of the RIAI has ap-
propriate psychometric properties, including good to 
excellent internal consistency, test–retest reliability 
and construct validity.  

Heil (1993) argued that the anxiety/fear of injury 
has always been present for all athletes.10 He stated 
that this anxiety could lead to psychological and 
physiological changes that reduce performance and 
increase the risk of a real injury. Further, the psycho-
logical changes included skills-based changes (e.g. 
reduced concentration and increased distraction) and 
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FIGURE 1: The Bland and Altman graph of the test–retest.
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interpretation changes (e.g. increased pain awareness 
and reduced self-confidence). He also suggested that 
the psychological changes can induce physiological 
changes in muscles, such as diffuse spasm, and auto-
nomic symptoms such as increased heart rate and 
neurochemical changes. The fear of RI can be devel-
oped due to a lack of confidence in the injured area.11 
This lack of confidence and self-confidence could af-
fect the emergence of RI through mechanisms sug-
gested by Heil and may create an unstable 
performance in returning to training/competition 
through rehabilitation.10 Indecision will continue the 
cycle, creating reduced performance, and concerns 
are predicted to lead to reduced coordination and in-
creased muscle tension, while increasing the likeli-
hood of RI.26 

The injured athlete’s mind has often been en-
gaged in technical details due to the loss of natural 
feelings associated with well-studied and learned 
skills.11 Kvist et al. reported that many individuals 
complained that their performance was become 
worse after injury, and thus their RI concerns pre-
vent them from returning to sports.27 Furthermore, 
Kleinert stated that concerns and anxiety about in-
jury were not completely biological, and that they 
can originated from previous experiences such as the 
first injury or from other developmental factors such 
as the quality of rehabilitation.12 This type of emo-
tional development has been suggested to be more 
typical of anxiety than fear. Therefore, when search-

ing for conceptual clarity, the term RI anxiety has 
been stated to be more appropriate than fear of in-
jury.13 

Brewer states that the development of psycho-
logical scales specific to the sports injury rehabilita-
tion environment will provide researchers with 
standardized tools and help them prepare specific re-
search questions.14 Since the use of standardized psy-
chometric tools allows researchers to measure the 
same construct in the same way and to obtain reliable 
results, the lack of appropriate scales to accurately 
measure athletes’ responses to injury requires refer-
ral to non-population-specific scales.14,28 This situa-
tion undermines the reliability of the study and as a 
result of referring to non-population-specific scales, 
coverage validity may be incomplete.28 Developing 
and using appropriate injury-specific scales has been 
crucial to assess related constructs such as RI anxiety 
and to respond to important research questions. Pre-
vious research has attempted to utilize single-choice 
Likert-type scales or other tools designed to measure 
other constructs than RI anxiety, such as the Com-
petitive State Anxiety Inventory-2. For example, 
Castillo et al.29,30 used the Competitive State Anxiety 
Inventory-2 scale to measure RI anxiety; whereas it 
actually measured competition concerns. Walker et 
al.13 have therefore developed the RIAI, which meas-
ures RI anxiety both in return to sports and in reha-
bilitation. It has been recommended that this 
inventory could be used as a key element in the clinic 
for determination of psychological factors in return-
ing to sports.1 

Walker et al. have stated that there was insuffi-
cient interest in rehabilitation when there was an anx-
iety of injury.9 The construct of this relationship 
needs further investigation. Therefore, it is important 
that the RIAI has a subscale that measures RI anxiety 
during rehabilitation. The way in which athletes as-
sess the risk of returning to sports is considered to be 
an important component of post-injury rehabilitation. 
Therefore, the first step of treatment in sports reha-
bilitation includes psychological approaches. For op-
timal recovery, both careful psychological treatment 
and the most appropriate rehabilitation program 
should be applied to the athlete. Studies on the bene-
fits of these conditions have become popular in the 
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95% Confidence Interval for ICC 
ICC Lower Bound Upper Bound 

RIAI-R 0.882 0.824 0.922 
RIAI-RE 0.897 0.846 0.932 
RIAI 0.919 0.878 0.947 

Agreement 
SEM 0.552 
SDC (individual) 3.580 
SDC (group) 0.391

TABLE 4: Test-retest reliability measures of the RIAI 
(n=84).

RIAI-R: Rehabilitation reinjury anxiety inventory;  
RIA-RE: Re-entry into competition re-injury anxiety inventory;  
RIAI: The re-injury Anxiety inventory; ICC: Intraclass correlation coefficient;  
SEM: Standard error of measurement; SDC: Smallest detectable change.
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literature in recent years. In these studies, it has been 
reported that the physical readiness of the athlete to 
return to sports is not sufficient to let the athlete to 
decide to return to sports. The athlete may be physi-
cally ready, but not psychologically, the condition 
which in turn affects the athlete’s return and per-
formance.1-3,9,13 In our study, the average of both re-
turn to rehabilitation- and return to sports-anxiety was 
above the midline of the inventory score. Although a 
cut-off of the score has not been determined, this may 
indicate that the anxiety among the participants is 
high. For this reason, it is also important to assist ath-
letes in coping mechanisms to reduce their concerns 
during rehabilitation and return to sports. Overall, the 
developed questionnaires that are properly assessed 
by means of validity and reliability would be impor-
tant in this process.  

Walker et al. asked to investigate whether or not 
RIAI was compatible with the TSK while investigat-
ing the construct validity in their study in which they 
developed RIAI.13 In our study, we investigated the 
construct validity with the TSK and found that the 
construct validity was in a moderate relationship. We 
also had a high level of content validity and reliabil-
ity. Furthermore, the RIAI was not correlate with 
VAS. This result is important to show that athletes 
experience injury anxiety regardless of their pain 
level. However, we could not compare our data with 
the literature since RIAI was not translated into other 
languages. Despite this limitation, our study repre-
sents an important tool for assessing the RI anxiety 
among Turkish athletes. Lastly, this study was con-
ducted to investigate the psychometric properties of 
the Turkish version of RIAI. Responsiveness could 
not be measured on how much this scale changed fol-

lowing treatment, which is another, a limitation of 
our study.  

 CONCLuSION 
The Turkish version of RIAI was reported to show 
excellent content and test-retest reliability and good 
construct validity. This study concluding that this 
RIAI Turkish could be used for psychological out-
come measures in return to sports opens the path for 
other research studies that would be held by using 
Turkish athletes. 
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