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Background and Objectives: This study was done to translate and evaluate the validity and 
reliability of the Persian version of the Sport Concussion Assessment Tool 5 (SCAT5) among 
Iranian martial arts athletes.

Methods: Translation and adaptation were performed in several stages with the instructions 
provided by Beaton et al. A total of 86 Persian-speaking martial arts athletes (42 males and 44 
females) participated in this study. Descriptive statistics were reported for all items of SCAT5. For 
determining construct validity, the correlations between items of the Persian version of the SCAT5 
and the Beck Depression Inventory (BDI) were all reviewed. The reliability of the questionnaire 
was determined from two different aspects of test-retest reliability and internal consistency.

Results: The processes of translation and cultural adaptation were done by maintaining 
cultural adaptation through replacing appropriate words and terms, and finding semantic 
and perceptual equivalents. There was a significant difference between the results of male 
and female participants. For components of the SCAT5 in comparison with BDI, Spearman 
rank-order correlation coefficient (rho) was moderate with the Persian version of BDI 0.57 
(P<0.001) in terms of the number of symptoms and severity of symptoms 0.50 (P<0.001). 
Regarding the test-retest reliability, the Persian version of the SCAT5 questionnaire showed 
excellent reliability for all items (ICC>0.75) and moderate reliability for the number of 
symptoms (ICC=0.48) and severity of symptoms (ICC=0.49). The coefficient of Cronbach’s 
alpha was more than 0.70 for all items of the Persian version of the SCAT5.

Conclusion: The Persian version of the SCAT5 is a valid and moderate reliable instrument 
for medical professionals and health care providers in concussion assessment. The ceiling 
effect was observed in three components, including orientation and two parts of concentration 
(backward recalling of digits+recalling of months in reverse order).
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Introduction 

Concussion is one of the most com-
mon injuries in athletes participating in 
contact and collision sports, and also is 
one of the most complex injuries to be 
diagnosed, assessed, and managed in 

sports medicine [1, 2]. Due to the extent and variety of 
symptoms in concussion, the Sport Concussion Assess-
ment Tool (SCAT) was designed to standardize medical 
assessment and create a framework for the diagnosis of 
concussion [2, 3]. It has been corrected over the years 
with inputs from proficient panels, systematic reviews, 
and conference participants [4]. 

In 2017, the Concussion in Sport Group (CISG) re-
leased the Sport Concussion Assessment Tool 5 (SCAT5) 
as the newest version of SCAT from the 5th international 
consensus [5]. SCAT5 is a tool for evaluation of athletes 
at 13 years of age or older and only is used by healthcare 
professionals that include two main parts: immediate (on-
field) and out–of–field (off-field) assessments. The on-
field assessment includes investigating for red flags and 
observable signs, memory assessment (using the Mad-
docks questions), the Glasgow Coma Scale (GCS), and a 
cervical spine assessment. The out -of -field assessment 
concentrates on athletes’ background, symptom evalu-
ation (athlete should complete it), cognitive screening 
with the Standardized Assessment of Concussion (SAC) 
test (orientation, memory, and concentration), neurologi-
cal screening containing a balance examination with the 

Modified Balance Error Scoring System (m-BESS), and 
delayed recall, and terminally, it involves healthcare pro-
vider’s description and recognition.

The SCAT5 was designed in English, limiting its use in 
other languages and cultures. To the best of our knowl-
edge, recently, there have been no standardized and 
cross-culturally adapted concussion assessment tools for 
Persian-speaking athletes.

Martial arts are one of the most popular sports among 
Iranian men and women, which have been very famous 
during the last 10-15 years [6]. Due to the nature of colli-
sions in martial arts, there is a high prevalence of injuries 
in various parts of the body, including the head. Injuries 
to the head, neck, and torso account for a large propor-
tion of whole body injuries in martial arts [6, 7]. There-
fore, there is a need for a valid and reliable adaptation 
of the SCAT5 in Persian to be used by a medical profes-
sional for evaluation of Persian-speaking athletes experi-
encing concussion leading them to make suitable clinical 
decisions. This study was conducted for translation and 
cross-cultural adaptation of SCAT5 into a standardized 
Persian version (Persian-SCAT5) and studying the valid-
ity and reliability of Persian SCAT5 in Iranian athletes.

Materials and Methods

The present psychometric study was performed in 
Iran and approved by the Ethics Committee of the Iran 
University of Medical Sciences with the ethics code of 

A

 What is “already known” in this topic:

● The Persian version of the SCAT5 is a valid and highly reliable instrument. 

● The Persian version of the SCAT5 is beneficial and effective for the assessment of Persian-speaking athletes. 

● Using the 10-word list option in the memory section of the SCAT5, ceiling effects of using a 5-word list were 
eliminated. 

 What this article adds:

● Martial arts are one of the most popular sports among Iranian men and women. 

● The Persian version of SCAT5 created in this study can be used at sidelines assessment and evaluating suspected 
concussions in Persian-speaking athletes. 

● It can be the basis to compare studies performed on Persian athletes with research conducted in other lan-
guages. 
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IR.IUMS.REC.1399.1413. Processes of translation and 
validation started from March 2019 and continued to 
April 2021. Due to the outbreak of the COVID-19 pan-
demic, the process lasted for a long time.

The informed consent form was obtained from all the par-
ticipants in the project. Also, the necessary correspondence 
was done to obtain written permission from the CISG. 

Translation and cross-cultural adaptation process

The processes of translation and adaptation were based 
on principles of translation in the medical literature [8] 
and consisted of the following stages:

Initial (forward) translation

The primary translation of the SCAT5 and its instruc-
tion was done to Persian by two bilingual people whose 
native primary language was Persian. This process was 
done with special attention to cross-cultural adaptation. 

Appraisal by the expert panel 

Two experienced and professional physical therapists 
with a Master’s degree in physical therapy began revi-
sion and control of words and sentences of primary trans-
lation one by one and matched them culturally. They as-
sessed the quality of the Persian translation in terms of 
clarity, common language use, conceptual equivalence, 
and acceptability. Also, during this work, they consulted 
with neurologists and sports medicine specialists.

Backward translation and appraisal by the expert panel 

In this stage, a bilingual native Persian-speaking person 
was asked to perform backward translation, as the first 
common translation from Persian to English. The trans-
lator did not have a medical background and was blind to 
the content of the original English version of the SCAT5.

Testing of pre-final version

In this section, the following measures were done: 
Comparison of backward -translated form with the origi-
nal version of the SCAT5 and performing pilot testing 
of the Persian version in a group of 13 participants with 
an acute head injury and giving feedback and reporting 
about clarity, intelligibility, and lack of misconceptions, 
consistency and its semantic and idiomatic features of 
the Persian SCAT5.

Finalization

Considering all the comments, the final version of the 
Persian SCAT5 was developed.

Participants

Totally, 86 Persian-speaking participants who were at 
least 14 years old and had participated in national kick-
boxing competitions or the Iranian Taekwondo Premier 
League were selected using a simple and non-random 
sampling method. These participants at least had a ba-
sic level of literacy, mechanism of injury (direct blow 
to head, face, or neck), and also had been concussed in 
the past 1-5 days, followed by having at least 4 of the 
symptoms listed in the symptom evaluation table of the 
SCAT5. If participants had any of the items listed in red 
flags (refers to the red flag box of the SCAT5), they were 
excluded immediately from the study and transferred to 
the nearest hospital. 

The Persian version of SCAT5 and the Persian version 
of the Beck Depression Inventory (BDI) were completed 
by all the participants based on instructions by licensed 
healthcare professionals. For evaluation of the reliability, 
50 concussed participants were re-evaluated seven days 
after the injury. For ensuring that the participants’ symp-
toms and general condition do not change, the sample 
population included participants who not only had not 
changed significantly during the two evaluation stages 
but also had not suffered from a recurrent head injury. 
This lack of change was confirmed by asking the patient 
and treating physician.

Statistical analysis

Data were analyzed using descriptive and inferential 
statistics. Descriptive statistics included Mean±SD, low-
er and upper scores for all components of the Persian 
SCAT5. Kolmogorov-Smirnov test was first employed to 
determine normality for each component (P<0.05). After 
performing this test, it was found that approximately half 
of the data had a normal distribution (P≥0.05). These 
components were the number of symptoms, the severity 
of symptoms, immediate memory (10-word list), SAC, 
and m-BESS. Other components were not normally dis-
tributed (P≤0.05). Therefore, for sex comparison, items 
with normal distribution were tested using Independent-
Samples t-test; and items with abnormal distribution 
were tested by Mann-Whitney U test. 
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Construct validity 

For evaluation of construct validity, the spearman’s 
correlation was used between sub-scales of the Persian 
version of SCAT5 and the total score of the BDI with 
a 95% confidence interval. The BDI is one of the most 
popular and common self-report tools for screening for 
depression in people over 13 years of age, which in-
cludes 21 groups of questions. Numerous studies have 
reviewed and confirmed the validity, reliability, factor 
analysis as well as cut-off point of this questionnaire [9].

In this research, “r” values of 0 - 0.19, 0.20 - 0.39, 0.4 - 
0.49, 0.7 - 0.89, and 0.9 -1 showed very poor, poor, mod-
erate, strong, and very strong results, respectively [10]. 

Reliability

For measuring the reliability of the sub-scales of the 
Persian version of the SCAT5 questionnaire, the test-re-
test, intraclass correlation (ICC) coefficient, and coeffi-
cient with 95% confidence interval (CI) were computed. 
The calculation was based on a 2-way random analysis 
of variance (ANOVA). The ICC value was interpreted as 
follows: weak reliability for values less than 0.4, mod-
erate to good reliability for values between 0.4 - 0.74, 
and a value greater than 0.75 showed excellent reliabil-
ity [10]. For measuring the internal consistency of sub-
scales of the Persian SCAT5 questionnaire, Cronbach’s 
alpha coefficient was calculated with a 95% of CI. The 
acceptable value for Cronbach’s alpha coefficient was 
more than 0.70 [10]. A p-value of <0.05 was considered 
statistically significant. The power of reliability in this 
study was between 0.85 and 0.97 and the type of ICC 

was ICC1, 2. All the statistical tests were administrated 
using SPSS software, v. 21.

Results

Participants

Among 86 concussed participants, 44 women with a 
Mean±SD age of 18.68±4.34 years old and 42 men with 
a Mean±SD of 18.88±3.36 years old completed the Per-
sian SCAT5. There was no significant difference between 
male and female participants in terms of age (t=-0.23, 
P>0.81) and body mass index (BMI) (t=-0.82, P>0.41).

Translation and adaptation

For providing cross-cultural adaptation, there were dis-
tinctions between backward -translated form and the 
original version of the SCAT5. For instance, two of the 
words used in the immediate memory table were replaced.

The word “penny” has a different meaning and there is 
no common word in Persian for it; thus, it was replaced 
with “Rial” in the Persian version. Also, the word “dol-
lar” due to lack of common use in Persian was replaced 
with “Toman”, which is a currency in Persian.

Components of Persian version of the SCAT5

Table 1 shows items of Persian SCAT5, including the 
number of symptoms, the severity of symptoms, imme-
diate memory (10-word list), m-BESS, and delayed re-
call (10- word list). Mean (SD) and minimum and maxi-
mum scores of each item were also mentioned.

Table 1. Persian Sport Concussion Assessment Tool 5 (SCAT5) items

Items Mean±SD) Min-Max

Number of symptoms 9.44±3.92 4-20

Severity of symptoms 23.75±16.03 5-81

Orientation 4.97±0.15 4-5

Immediate memory (10-word list) 22.50±3.45 11-28

Concentration (digits backward) 3.32±0.67 2-4

Concentration (months in reverse order) 0.96±0.18 0-1

Concentration total score (digits months) 4.29±0.71 2-5

Standardized assessment of concussion (SAC) 38.44±4.54 25-46

mBSS Total Errors 5.34±5.36 0-30

Delay recall 10 words 6.67±0.97 4-9

Beck Depression Inventory (BDI) score 7.80±7.01 0-44
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Concussed participants reported on average 9.44(3.92) 
symptoms with symptom severity of 23.75(16.03). The 
most commonly reported symptoms were headache 
(n=72, 83.70%), fatigue/low energy levels (n=70, 81.33 
%) and feeling of slow down (n=53, 61.62%).

Concussed participants also reported a total SAC score of 
38.44(4.54) from 50. One sub-component of SAC was the 
orientation with an average value of 4.97(0.15) and 97.7% 
(n=84) of participants recorded the maximum score.

Immediate memory (10-word list) was measured with 
an average value of 22.50(3.45) from 30. None of the 
participants was able to correctly repeat all 30 words for 
the immediate memory section.

Total concentration had an average value of 4.29(0.71) 
and 43% (n=37) of participants recorded the maximum 
score. Two sub-sets of concentration were backward 
recalling of digits and months in reverse order. The re-
corded average for backward recalling of digits was 

equal to 3.32(0.67) that 44.2 %( n=38) of participants 
had a perfect score, and they recorded an average value 
of 0.96(0.18) in recalling of months in reverse order. 
Only three participants could not express the months in 
reverse order correctly; therefore, 96.5 % (n=83) of par-
ticipants recorded the maximum score.

Total m-BESS was reported with an average value 
of 5.34(5.36). Approximately, 8% of participants (n=7, 
8.1%) performed m-BESS without any error. 

Sex

Male and female participants presented different re-
sults for some components of the SCAT5. Most com-
mon symptoms reported by women were headache, fa-
tigue/low energy levels, and feeling nervous or anxious, 
whereas commonly reported symptoms in males were 
headache, feeling of decreased movement, and fatigue/
low energy levels, respectively.

Table 2. Persian Sport Concussion Assessment Tool 5 (SCAT5) results by sex: t-test for parametric component

Items
Mean±SD

t Sig. Mean Dif-
ference

95% Confidence 
Interval

Men Women Lower Upper

Number of symptoms 7.90±2.81 10.90±4.28 3.822 0.001* 3.004 1.44 4.56

Severity of symptoms 18.35±9.41 28.90±19.17 3.21 0.002* 10.55 4.02 17.07

Standardized assessment of 
concussion (SAC) 40.09±3.39 36.86±4.95 -3.509 0.001* -3.23 -5.06 -1.40

Immediate memory (10-
word list) 23.80±2.41 21.25±3.85 -3.673 0.001* -2.55 -3.94 -1.17

mBSS Total Errors 3.21±2.77 7.38±6.39 3.89 0.001* 4.17 2.04 6.30

Significance level P<0.005.

Table 3. Persian Sport Concussion Assessment Tool 5 (SCAT5) results by sex: Mann-Whitney U test for nonparametric component

Items
Mean Rank Mann-

Whitney U Wilcoxon W Sig.
Men Women

Orientation 44.50 42.55 882 1872 0.165

Concentration total score (digits months) 55.82 31.74 406.50 1396 0.001*

Delay recall 10 words 41.81 45.11 853 1756 0.51

Neurological screen 43.5 43.5 924 1827 1

Beck Depression Inventory (BDI) score 38.33 48.43 707 1610 0.06

*Significance level P<0.005.
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There was a sex-oriented difference in the number of 
symptoms (t=3.822, P<0.001) and severity of symptoms 
(t=3.21, P<0.001). Females had more symptoms with 
more severity. Also, there were significant differences in 
SAC, immediate memory (10-word list), m-BESS, and 
total concentration (P<0.001). Scores in SAC were ob-
tained as 36.86(4.95) and 40.09 (3.39) for females and 
males, respectively. In immediate memory, scores of 
21.25(3.85) and 23.80(2.41) were obtained for females 
and males, respectively and in m-BESS, males had bet-
ter performance with lower errors (3.21±2.77 in com-
parison with 7.38±6.39).

The details and more explanations about the perfor-
mance of male and female participants in the Persian ver-
sion of SCAT5 are reported separately in Tables 2 and 3.

Validity

Construct validity was specified by measuring spear-
man’s correlation for the overall sub-scales of Persian 
SCAT5 in comparison with the BDI, Spearman corre-
lation coefficient (rho) was found between components 
of SCAT5 and the BDI in the following order: num-
ber of symptoms (0.57) (P<0.001), severity of symp-
toms (0.50) (P<0.001), orientation (-0.11) (P=0.304), 

Table 4. Test-retest reliability

Items
test Retest With 7 Days Interval

α Cron-
bach ICC

95% Confidence 
Interval

Mean±SD Min-
Max Mean±SD Min-Max Lower Upper

Number of symptoms 9.98±3.84 4-19 4.09±3.17 0-14 0.86 0.48 -0.14 0.81

Severity of symptoms 22.92±14.77 5-73 7±6.72 0-37 0.78 0.49 -0.22 0.79

Immediate memory (10-
word list) 23.25±2.95 14-28 23.90±2.65 16-28 0.95 0.93 0.84 0.93

Digits backward 3.24±0.62 2-4 3.50±0.5 3-4 0.84 0.83 0.69 0.90

Concentration total 
score (digits months) 4.34±0.62 3-5 4.50±0.50 4-5 0.84 0.83 0.69 0.90

Standardized assess-
ment of concussion 

(SAC)
39.42±3.91 27-46 40.55±3.11 30-46 0.93 0.91 0.74 0.96

mBSS Total Errors 5.69±5.84 0-30 2.44±2.88 0-14 0.80 0.70 0.14 0.87

Delay recall (10-word 
list) 6.84±0.95 5-9 7.15±0.77 5-9 0.84 0.81 0.63 0.90

Table 5. Ceiling & floor effect

Items
%

Ceiling effect Floor effect

Number of symptoms 2.3 5.8

Severity of symptoms 1.2 3.5

orientation 97.7 2.3

Immediate memory 10words 3.5 1.2

Concentration (digits backward) 44.2 11.6

Concentration ( months reverse order) 96.5 3.5

Concentration total (digits+months) 43 1.2

Standardized assessment of concussion (SAC) 1.2 3.5

mBSS Total Errors 1.2 8.1

Delay recall (10-word list) 1.2 1.2
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immediate memory (10-word list) (-0.14) (0.188), 
concentration(backward recalling of digits)( -0.21)
(p=0.05), total concentration score (-0.24) (P=0.024), 
SAC (-0.14)(P=0.188), m-BESS (0.2)(P=0.05) , and de-
layed recall (10-word list) (0.04)(P=0.699).

Reliability

Among 52 participants re-evaluated after seven 
days, 20 men and 32 women with a Mean±SD age of 
18.26±3.41 years old and Body Mass Index (BMI) 
19.55±2.32 participated. 

Summary of scores of the Persian SCAT5 at the be-
ginning and seven days later for a retest is presented 
in Table 4. Regarding test-retest reliability, the Persian 
SCAT5 questionnaire showed excellent reliability for all 
items (ICC>0.75) except for the number of symptoms, 
the severity of symptoms, and m-BESS that showed 
moderate to good reliability (ICC from 0.4-0.74)

Concerning internal consistency, the Cronbach’s alpha 
was calculated for all the sub-scales of Persian SCAT5, 
including the number of symptoms, the severity of 
symptoms, immediate memory (10-word list), backward 
recalling of digits, total concentration score, SAC, m-
BESS, and delayed recall (10-word list). The Cronbach’s 
alpha coefficient was obtained in the following order for 
these items: 0.86, 0.78, 0.95, 0.84, 0.84, 0.93, 0.80, and 
0.84, respectively. The Cronbach’s alpha coefficient was 
more than 0.70 for all items; thus, all these values indi-
cated a high correlation in the Persian version of SCAT5.

Ceiling and floor effect

One of the possible problems in measurements is the 
ceiling and floor effect, indicating the inadequacy of the 
questionnaire in measuring the minimum and maximum 
scores of items. The existence of the ceiling and floor ef-
fect is proved when 15% of points are obtained in the 
highest or lowest possible amounts. The ceiling effect was 
observed in three components, including orientation and 
concentration (backward recalling of digits + recalling 
of months in reverse order). A summary of information 
about ceiling and floor effects is mentioned in Table 5.

Discussion

In this study, the SCAT5 was cross-culturally adapted 
for participants in Iran and was translated into Persian. 
The original SCAT has been previously translated to Jap-
anese, German, Spanish, Chinese, and Arabic versions 

[11, 12]; but, only the Chinese and Arabic versions have 
been validated.

In the process of translation and cultural adaptation, 
special attention was paid to the use of appropriate and 
common words in Persian, maintaining cultural har-
mony by replacing appropriate words and terms, finding 
semantic and perceptual equivalents, harmony, and co-
ordination with commonly spoken terms, and behavioral 
habits of Persian.

Regarding construct validity, two components of the 
Persian SCAT5, including the number and severity of 
symptoms had a moderate correlation with the Persian 
version of BDI, and m-BESS had a poor correlation with 
the Persian version of BDI. Other components of Persian 
SCAT5 did not have a significant correlation with the 
Persian version of BDI.

Because BDI is a psychological questionnaire, it was 
expected to be highly correlated with parts of Persian 
SCAT5 that have psychological dimensions, and having 
a low correlation with other parts of the Persian SCAT5 
that measure different dimensions.

Also, there was a high correlation between Persian 
SCAT5 components that measure the same dimensions, 
such as the number of symptoms, the severity of the symp-
tom, and immediate memory with delayed recall memory. 
Also, there was a low correlation between different com-
ponents; for example, immediate memory with m-BESS 
and severity of symptom with concentration.

Cronbach’s̓ alpha coefficient was low for the whole 
Persian SCAT5 items 

This can be justified by the fact that the SCAT5 ques-
tionnaire is a multidimensional standardized question-
naire that is able to investigate different aspects of con-
cussion [1], such as psychological, cognitional (SAC 
test), memory, concentration, balance, and neurological 
features. Therefore, because components of SCAT5 have 
provided a multifaceted assessment tool for covering all 
aspects of concussion, it seems that items of this tool 
should not be very inter-related [13]. Similarly, Yeung 
et al. reported relatively low internal consistency for the 
Chinese SCAT3. 

There was a sex-oriented difference in some of the 
components in Persian SCAT5. The number and sever-
ity of the reported symptoms were higher in females than 
males. This finding is similar to the previous research 
that reported significant differences between males and 
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females for several baselines and post-concussion out-
come measures [14-17]. Also, males had better perfor-
mance in SAC, m-BESS, and memory testing. 

Hurtubise et al. (2018) reported no significant differ-
ence in SCAT3 scores between males and females in 
baseline and post-concussion, the only significant dif-
ference was in orientation between males and females 
post-concussion [18]. Echemendia et al. in a systematic 
review showed that females had better performance on 
the m-BESS than males [4]. 

Perhaps, the findings of this study can be explained and 
justified as the severity of the injury was significantly 
higher in women, which influenced all parts of the ques-
tionnaire and caused reporting more about the number 
of symptoms and severity of symptoms and weak mem-
ory function, balance performance, and SAC scores. It 
seems that according to demographic characteristics in 
different communities, scores of different parts of the 
SCAT5 may be different.

Regarding test-retest reliability, the Persian SCAT5 had 
a 95% CI for all items. ICC for all items showed excel-
lent reliability except for the total number of symptoms, 
symptom severity score, and m-BESS that had moderate 
to good reliability. This condition can be explained by 
the fact that due to instability of the symptoms of con-
cussion and elimination and disappearance of symptoms 
5-7 days after injury and existence of 7-day interval in 
re-evaluation of patients, a large number of symptoms 
disappear and severity of scores decreases. This find-
ing is in agreement with the previous findings. Esther 
et al. (2016) evaluated the validity and reliability of the 
SCAT3 questionnaire in high school and post-traumatic 
participants and found that the main and key component 
in assessing concussion is self-reporting of symptoms 
and the checklist of symptoms showed a significant de-
crease seven days after injury [14]. Similarly, Hurtubise 
et al. (2018) demonstrated that the only clinically sig-
nificant changes on SCAT3 were the self-reported symp-
toms, and concussion was not associated with a change 
in immediate memory, concentration, or coordination 
[18]. Also, in a systematic review done by Echemendia 
et al. (2017), it was stated that the clinical utility of the 
SCAT and its components significantly decreased after 
3-5 days post-injury [4]. Also, Echemendia et al. men-
tioned that utility of SAC and m-BESS has not yet been 
established for measuring recovery after five days.

The existence of the ceiling and floor effect is proved 
when 15% of points are obtained in the highest or low-
est possible amounts. Regarding the ceiling and floor ef-
fect in items of Persian SCAT5, the ceiling effect was 
observed in three components, including orientation and 

concentration (backward recalling of digits + recalling 
of months in reverse order). Orientation showed 97.7% 
of the ceiling effect. Concentration (backward recalling of 
digits) had 44.2% of the ceiling effect. Concentration (re-
calling of months in reverse order) had 96.5 % of a ceiling 
effect. Petit et al. reported the ceiling effect for orienta-
tion so that 95.7% of participants recorded the maximum 
score [19]. Also, the results of another study showed the 
ceiling effect for sub-component of SAC [4, 5, 20].

The previous research has shown the ceiling effect for 
the 5-word list of immediate memory, and Norheim et al. 
reported that the 10-item word list on SCAT5 eliminated 
the ceiling effect observed on the 5-item word list of the 
SCAT3 [21]. Therefore, in this study, only a 10-word list 
was used. In the 10-word list of immediate memory, no 
ceiling effect was found.

Conclusions

Our results indicated that the Persian version of SCAT5 
is a valid and reliable tool that can be used by medical 
professionals and health care providers in sideline con-
cussion screening in native Persian-speaking athletes.

Ethical Considerations

Compliance with ethical guidelines

This study was approved by the Ethics Committee of 
the Iran University of Medical Science (Code: IR.IUMS.
REC.1399.1413).

Funding

The paper was extracted from the MSc. thesis of the 
first author, Department of physiotherapy, Faculty of re-
habilitation science, Iran University of Medical Science.

Authors' contributions

Conceptualization, Supervision: Soheil Mansour So-
hani; Methodology: Reza Salehi, Marzieh Yassin; Inves-
tigation, Writing – review & editing: All authors; Writ-
ing – original draft: zahra imani; Funding acquisition, 
Resources: Zahra Imani, Soheil Mansour Sohani

Conflict of interest

The authors declared no conflict of interest.

Acknowledgments

We would like to thank all the participants in this study, 
and all the people who helped us in this study.

Imani et al. Translation, Validity and Reliability of Persian SCAT5. Func Disabil J. 2021; 4:E43

http://fdj.iums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en


2021, Volume 4

9

References

[1] McCrea M, Guskiewicz K. Evidence-based management of 
sport-related concussion. Prog Neurol Surg. 2014; 28:112-27. 
[DOI:10.1159/000358769] [PMID]

[2] McCrory P, Meeuwisse W, Dvořák J, Aubry M, Bailes J, Broglio 
S, et al. Consensus statement on concussion in sport-the 5th inter-
national conference on concussion in sport held in Berlin, October 
2016. Br J Sports Med. 2017; 51(11):838-47. [PMID] 

[3] McCrory P, Meeuwisse WH, Aubry M, Cantu RC, Dvořák J, Eche-
mendia RJ, et al. Consensus statement on concussion in sport-the 
4th International Conference on Concussion in Sport held in Zu-
rich, November 2012. PM R. 2013; 5(4):255-79. [DOI:10.1016/j.
pmrj.2013.02.012] [PMID]

[4] Echemendia RJ, Broglio SP, Davis GA, Guskiewicz KM, Hayden 
KA, Leddy JJ, et al. What tests and measures should be added to 
the SCAT3 and related tests to improve their reliability, sensitivity 
and/or specificity in sideline concussion diagnosis? A systematic 
review. Br J Sports Med. 2017; 51(11):895-901. [DOI:10.1136/bjs-
ports-2016-097466] [PMID]

[5] Echemendia RJ, Meeuwisse W, McCrory P, Davis GA, Putukian 
M, Leddy J, et al. The sport concussion assessment tool 5th edi-
tion (SCAT5): Background and rationale. Br J Sports Med. 2017; 
51(11):848-50. [DOI:10.1136/bjsports-2017-097506] [PMID]

[6] Alizadeh MH, Shirzad E, Sedaghati P. [Epidemiology of head, neck 
and torso injuries in taekwondo, karate and judo (Persian)]. Feyz. 
2012; 16(4): 368-85. http://feyz.kaums.ac.ir/article-1-1561-en.html 

[7] Sahebozamani M, Beyranvand R. [A review of injury assess-
ment in Iranian martial artists: Systematic review (Persian)]. Sci J 
Rehab Med. 2016; 5(2):235-48. http://medrehab.sbmu.ac.ir/arti-
cle_1100189_en.html 

[8] Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines 
for the process of cross-cultural adaptation of self-report measures. 
Spine. 2000; 25(24):3186-91. [DOI:10.1097/00007632-200012150-
00014] [PMID]

[9] Hamidi R, Fekrizadeh Z, Azadbakht M, Garmaroudi G, Taheri 
Tanjani P, Fathizadeh S, et al. [Validity and reliability Beck depres-
sion inventory-II among the Iranian elderly population (Persian)]. J 
Sabzevar Univ Med Sci. 2015; 22(1):189-98. http://jsums.medsab.
ac.ir/article_550_en.html 

[10] Mansoori A, Noorizadeh Dehkordi S, Mansour Sohani S, Nodehi 
Moghadam A. Cross-cultural adaptation and determination of the va-
lidity and reliability of the Persian Version of the Patient-Rated Ten-
nis Elbow Evaluation (PRTEE) questionnaire in Iranian tennis play-
ers. Func Disabil J. 2019; 2(1):17-26. [DOI:10.30699/fdisj.1.4.17]

[11] Holtzhausen LJ, Souissi S, Sayrafi OA, May A, Farooq A, Grant CC, 
et al. Arabic translation and cross-cultural adaptation of the Sport Con-
cussion Assessment Tool 5 (SCAT5). Biol Sport. 2021; 38(1):129-44. 
[DOI:10.5114/biolsport.2020.97673] [PMID] [PMCID]

[12] Yeung EW, Sin YW, Lui SR, Tsang TWT, Ng KW, Ma PK, et al. Chi-
nese translation and validation of the Sport Concussion Assessment 
Tool 3 (SCAT3). BMJ Open Sport Exerc Med. 2018; 4(1):e000450. 
[DOI:10.1136/bmjsem-2018-000450] [PMID] [PMCID] 

[13] Tavakol M, Dennick R. Making sense of Cronbach’s alpha. Int J Med 
Educ. 2011; 2:53-5. [DOI:10.5116/ijme.4dfb.8dfd] [PMID] [PMCID]

[14] Chin EY, Nelson LD, Barr WB, McCrory P, McCrea MA. Re-
liability and validity of the Sport Concussion Assessment Tool-3 

(SCAT3) in high school and collegiate athletes. Am J Sports Med. 
2016; 44(9):2276-85. [DOI:10.1177/0363546516648141] [PMID]

[15] Yengo-Kahn AM, Hale AT, Zalneraitis BH, Zuckerman 
SL, Sills AK, Solomon GS. The sport concussion assessment 
tool: A systematic review. Neurosurg Focus. 2016; 40(4):E6. 
[DOI:10.3171/2016.1.FOCUS15611] [PMID]

[16] Covassin T, Swanik CB, Sachs M, Kendrick Z, Schatz P, Zillmer 
E, et al. Sex differences in baseline neuropsychological function and 
concussion symptoms of collegiate athletes. Br J Sports Med. 2006; 
40(11):923-7. [DOI:10.1136/bjsm.2006.029496] [PMID] [PMCID]

[17] Lovell MR, Iverson GL, Collins MW, Podell K, Johnston KM, 
Pardini D, et al. Measurement of symptoms following sports-related 
concussion: Reliability and normative data for the post-concussion 
scale. Appl Neuropsychol. 2006; 13(3):166-74. [PMID]

[18] Hurtubise JM, Hughes CE, Sergio LE, Macpherson AK. Compari-
son of baseline and postconcussion SCAT3 scores and symptoms in 
varsity athletes: An investigation into differences by sex and history 
of concussion. BMJ Open Sport Exerc Med. 2018; 4(1):e000312. 
[DOI:10.1136/bmjsem-2017-000312] [PMID] [PMCID] 

[19] Petit KM, Savage JL, Bretzin AC, Anderson M, Covassin T. The 
Sport Concussion Assessment Tool-5 (SCAT5): Baseline assess-
ments in NCAA division I collegiate student-athletes. Int J Exerc 
Sci. 2020; 13(3):1143-55. [PMID]

[20] Putukian M, Echemendia R, Dettwiler-Danspeckgruber A, Duliba 
T, Bruce J, Furtado JL, et al. Prospective clinical assessment using 
Sideline Concussion Assessment Tool-2 testing in the evaluation of 
sport-related concussion in college athletes. Clin J Sport Med. 2015; 
25(1):36-42. [DOI:10.1097/JSM.0000000000000102] [PMID]

[21] Norheim N, Kissinger-Knox A, Cheatham M, Webbe F. Perfor-
mance of college athletes on the 10-item word list of SCAT5. BMJ 
Open Sport Exerc Med. 2018; 4(1):e000412. [DOI:10.1136/bm-
jsem-2018-000412] [PMID] [PMCID]

Imani et al. Translation, Validity and Reliability of Persian SCAT5. Func Disabil J. 2021; 4:E43

http://fdj.iums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en
https://doi.org/10.1159/000358769
https://www.ncbi.nlm.nih.gov/pubmed/24923397
https://pubmed.ncbi.nlm.nih.gov/28446457/
https://doi.org/10.1016/j.pmrj.2013.02.012
https://doi.org/10.1016/j.pmrj.2013.02.012
https://www.ncbi.nlm.nih.gov/pubmed/23466418
https://doi.org/10.1136/bjsports-2016-097466
https://doi.org/10.1136/bjsports-2016-097466
https://www.ncbi.nlm.nih.gov/pubmed/29098982
https://doi.org/10.1136/bjsports-2017-097506
https://www.ncbi.nlm.nih.gov/pubmed/28446453
http://feyz.kaums.ac.ir/article-1-1561-en.html
http://medrehab.sbmu.ac.ir/article_1100189_en.html
http://medrehab.sbmu.ac.ir/article_1100189_en.html
https://doi.org/10.1097/00007632-200012150-00014
https://doi.org/10.1097/00007632-200012150-00014
https://www.ncbi.nlm.nih.gov/pubmed/11124735
http://jsums.medsab.ac.ir/article_550_en.html
http://jsums.medsab.ac.ir/article_550_en.html
https://doi.org/10.30699/fdisj.1.4.17
https://doi.org/10.5114/biolsport.2020.97673
https://www.ncbi.nlm.nih.gov/pubmed/33795922
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7996381
https://doi.org/10.1136/bmjsem-2018-000450
https://www.ncbi.nlm.nih.gov/pubmed/30305929
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6173806
https://doi.org/10.5116/ijme.4dfb.8dfd
https://www.ncbi.nlm.nih.gov/pubmed/28029643
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4205511
https://doi.org/10.1177/0363546516648141
https://www.ncbi.nlm.nih.gov/pubmed/27281276
https://doi.org/10.3171/2016.1.FOCUS15611
https://www.ncbi.nlm.nih.gov/pubmed/27032923
https://doi.org/10.1136/bjsm.2006.029496
https://www.ncbi.nlm.nih.gov/pubmed/16990442
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2465022
https://www.ncbi.nlm.nih.gov/pubmed/17361669
https://doi.org/10.1136/bmjsem-2017-000312
https://www.ncbi.nlm.nih.gov/pubmed/29629181
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5884362
https://pubmed.ncbi.nlm.nih.gov/32922635/
https://doi.org/10.1097/JSM.0000000000000102
https://www.ncbi.nlm.nih.gov/pubmed/24915173
https://doi.org/10.1136/bmjsem-2018-000412
https://doi.org/10.1136/bmjsem-2018-000412
https://www.ncbi.nlm.nih.gov/pubmed/30167321
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6109942


10

Function & Disability Journal
2021, Volume 4

مقاله پژوهشی

SCAT5 معادل سازی فرهنگی)ترجمه( و بررسی روایی و پایایی نسخه فارسی پرسشنامه

مقدمه هدف از این مطالعه ترجمه و ارزیابی روایی و پایایی نسخه فارسی ابزار SCAT5 در میان ورزشکاران رزمی کار ایرانی بود.
مواد و روش ها فرآیند ترجمه و تطابق فرهنگی در چندین مرحله با دستورالعمل های ارائه شده توسط Beaton و همکاران انجام شد. 
 SCAT5 86ورزشکاررزمی کار ایرانی، 44( زن و 42 مرد )در این مطالعه شرکت کردند. آمار توصیفی برای کلیه موارد نسخه فارسی
گزارش شد. برای تعیین روایی سازه، همبستگی بین آیتم های نسخه فارسی SCAT5 و پرسشنامه افسردگی بک )beck( گرفته شد. 

پایایی پرسشنامه از دو جنبه مختلف پایایی آزمون-بازآزمون و هم خوانی درونی تعیین شد.
یافته ها فرآیند ترجمه و تطابق فرهنگی با حفظ سازگاری فرهنگی از طریق جایگزینی کلمات و اصطلاحات مناسب و یافتن معادل های 
معنایی و ادراکی انجام شد. بین نتایج شرکت کنندگان مرد و زن تفاوت معناداری وجود داشت.  برای مولفه های SCAT5 در مقایسه 
با BDI، ضریب همبستگی مرتبه رتبه اسپیرمن )rho( با نسخه فارسی 0/57 BDI )P<0/001( از نظر تعداد علائم و شدت علائم 
0.50 متوسط بود )P<0/001( . در مورد پایایی آزمون بازآزمایی، نسخه فارسی پرسشنامه SCAT5 پایایی عالی برای تمامی گویه ها    
)ICC>0/75( و پایایی متوسط برای تعداد علائم )ICC=0/48( و شدت علائم )ICC=0/49( نشان داد. ضریب آلفای کرونباخ برای تمامی 

موارد نسخه فارسی SCAT5 بیش از 0/70 بود.
نتیجه گیری نسخه فارسی پرسشنامه SCAT5 ابزاری روا و  با تکرارپذیری متوسط برای ارزیابی ضربه به سر حاد ورزشی توسط پزشکان و 
افراد حرفهای دارای گواهی مراقبت از سلامت است. اثر سقف در آیتم های موقعیت یابی زمانی و دو بخش از آیتم تمرکز)شمارش معکوس 

ارقام و شمارش معکوس ماه ها( این پرسشنامه مشاهده شد.

کلیدواژه ها: 
معادل سازی فرهنگی، 
ترجمه، روایی، پایایی، 
ضربه به سر، هنرهای 
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