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Abstract: Introduction: Sport Concussion Assessment Tool (SCAT) aids the physicians in early management of concussion among
suspected athletes and its 6th version was published in 2023 in English. This study aimed to describe the translation and
validation process of SCAT6 from English to Persian. Methods: The Persian translation of SCAT6 and its evaluation has
been done in seven stages: initial translation, appraisal of the initial translation, back translation, appraisal of the back-
translation, validation (face and content validities), final reconciliation and testing by simulation. Results: Initial trans-
lation, was done by two bilingual translators followed by an initial appraisal, which was made by both translators and
one general physician. Back translation was done by two naive translators who were unfamiliar with SCATS6, followed by
its appraisal by initial translators. Face and content validity of the translation were surveyed by medical professionals
and athletes and the results of the validation process were provided to the reconciliation committee and this committee
made the modifications needed. Finally, the use of Persian SCAT6 was simulated and the mean time needed to complete
the Persian SCAT6 was roughly a little more than 10 minutes. Conclusion: The present study provides the readers with
the translation and cross-cultural adaptation process of SCAT6 from English to Persian. This translated version will be
distributed among the Iranian sports community for assessing concussions among athletes.
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1. Introduction Considering the aforementioned importance of early diagno-
sis and management of concussion, several assessment tools

Concussion is a syndrome consisting of transient and imme- .
Y & have been proposed for this purpose. The most used tools

diate brain dysfunction, which is caused by direct or indirect .

4 . . . Y . are the Standard Assessment of Concussion (SAC), Sport
trauma to the brain and is considered a medical emergency . .
L. . . . Concussion Assessment Tool (SCAT) and Immediate Post-
(1). In most cases, concussion is associated with a wide range
of somatic, cognitive, and psychological signs and symp-
toms with headache being the most common symptom. In

10%-15% of patients, these signs and symptoms may per-

Concussion Assessment and Cognitive Testing (ImPACT) (5).
One of the widely used tools for assessing concussion among
athletes is SCAT. The main application of SCAT is to provide a
standardized method for evaluating athletes for concussion
sist and deteriorate the quality of life among sufferers (2). It . . J . .
. . . and managing their return to play. It is designed for use by

has been shown that early diagnosis of concussion and treat- . . .
healthcare professionals to assess symptoms, physical signs,

balance, behavior, cognition, and sleep disturbance in ath-
letes suspected of having sustained a concussion. The tool

helps in making informed decisions about an athlete’s safety

ment of its subsequent complications is associated with bet-
ter outcomes and earlier recovery (3). Concussion is preva-
lent among athletes and is much more common in certain
sports such as rugby, martial arts, soccer, etc. Therefore, it is . . .
P gbY. 1 ’ T 7 and health regarding returning to sports after a concussion
vital for sports physicians to make an early diagnosis of con- . . . .
. L incident. SCAT is generally composed of multiple sections
cussion among athletes, managing its emergent effects, en-
hancing recovery, and preventing possible recurrent injuries,
since repetitive episodes of concussion may cause persistent

symptoms or permanent brain injury (3, 4).

consisting of evaluation of observable signs and symptoms
and specific physical, mental, and cognitive assessments and
red flags for the early management of concussion in athletes
aged 13 years and older. From its first version, which was
developed during the second International Conference on

Concussions in Sport in 2004 to its latest version (SCAT6),
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to better accommodate the clinical realities faced by health-
care professionals and improve the assessment’s effective-
ness. These changes include a more detailed athlete demo-
graphic section, a revised "recognise and remove" section,
enhancements to the immediate assessment and neurolog-
ical screening, a new coordination and ocular/motor screen,
and arevised “Red Flags” section. Specifically, SCAT6 extends
the application window to within 72 hours up to 7 days post-
injury, emphasizes a more thorough evaluation process last-
ing 10-15 minutes, and underscores the importance of serial
evaluations to track symptomatology over time (9, 10).
While specific studies directly assessing the reliability and va-
lidity of SCAT®6 are sparse, the development of SCAT6 incor-
porated extensive feedback from clinical experience, empiri-
cal data, and systematic reviews aimed at enhancing its clin-
ical utility. In a systematic review assessing the acute eval-
uation of sport-related concussion, SCAT has been identi-
fied to effectively discriminate between concussed and non-
concussed athletes within 72 hours of injury, with diminish-
ing utility up to 7 days post-injury. This underscores the tool’s
role in early concussion management, while highlighting ar-
eas for future enhancements (11).

After the publication of the 6th version of SCAT, the depart-
ment of sports and exercise medicine of Tehran University
of Medical Sciences decided to translate the English version
of this tool to Persian and evaluate the translated version in
order to make it available among the Iranian sports commu-
nity. To the date of preparing this article, no systematic trans-
lation and cross-cultural adaptation of SCAT 6 to any lan-
guage has been published.

The goal of this article is to describe the process of transla-
tion, cross-cultural adaptation, and evaluation of psychome-
tric properties of the Persian version of SCATS6.

2. Methods

The method of Persian translation of SCAT6 is inspired by
two preceding translations of SCAT, the Chinese translation
of SCAT3 (12) and the Arabic translation of SCAT5 (13). SCAT6
comprises two types of assessments, first being objective
evaluations, which is done by healthcare providers and sec-
ond, the subjective evaluations, which are accomplished by
responses from athletes, and require the athletes to com-
pletely understand the concepts and sentences. Although
the translation process of these two parts is generally the
same, the evaluation of translations of each part was made by
their corresponding target population. The Persian transla-
tion and cross-cultural adaptation of SCAT6 followed by psy-
chometric evaluations, has been done in seven stages: initial
translation, appraisal of the initial translation, back transla-
tion, appraisal of the back-translation, validation, final rec-
onciliation, and testing by simulation (Figure 1).

2.1. Initial translation

With regards to cross-cultural considerations, the initial
translation of SCAT6 was independently performed by two

bilingual physicians with Persian being their native language.
One of the translators was a certified sports medicine spe-
cialist and the other one was a general practitioner working
in the field of sports medicine.

2.2. Appraisal of the initial translation

After each individual translator made their translated version
separately, both of them and one general physician held a
meeting with the goal of producing the initial Persian trans-
lation of SCAT6. The group discussed their opinion about se-
mantic, conceptual, and cultural aspects of the translation
and agreed on a single version of the initial translation, which
they thought to be the most comprehensible for both athletes
and healthcare providers.

2.3. Back translation

Two SCAT6 naive individuals (one bilingual general physi-
cian and one bilingual non-physician) back-translated the
primary Persian version of SCAT6 to English.

2.4. Appraisal of the back-translation

The two mentioned individuals in the previous section sent
their English version to the initial translators and following
that, the initial translators held a meeting and compared the
original version with the back-translated version; and the re-
sults seemed satisfactory to both translators, although with
minor modifications. Thus, they agreed on a primary Persian
translation of SCATS6.

2.5. Validation

The words and sentences of the translated version were split
into two separate questionnaire forms, the athlete version
consisted of items directly related to athletes, which were
surveyed by 20 athletes, and the healthcare provider version
consisted of items related to healthcare providers, which was
surveyed by 20 individuals related to healthcare. The num-
ber of these evaluators was larger than previous versions of
SCAT translations with the Chinese translation of SCAT3 us-
ing 18 physiotherapists and 11 athletes and Arabic SCAT5 us-
ing only 5 healthcare providers. In each version, every sen-
tence, word, or item was surveyed by a 5-point Likert scale
regarding the apparent quality of translation (face validity).
Any translated item with a mean score above 3.5 was ap-
proved for the final version and translated items with a mean
score below or equal to 3.5 were referred to the final reconcil-
iation committee for possible modifications. Also, the abil-
ity of translated words or sentences or items to transmit the
desired concept (content validity), was evaluated (three op-
tions for each item consisting of “essential”, “useful, but not
necessary” or “not necessary”). The evaluation results were
reported as content validity ratio (CVR) and content validity
index (CVI). The CVR of each item was compared with “Law-
she’s critical value for CVR” and if the calculated CVR was be-
low the critical value, the item was referred to the reconcilia-
tion committee. At the end of each version of questionnaires,
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JE1DERH Report of content validity evaluation of Persian translation of SCAT6

Items related to Number of Assessors Lawshe’s Critical Value CVR CV1
Healthcare Provider 20 0.42 0.76 - 0.98 0.88
Athlete 20 0.42 0.52-0.95 0.69

CVR = Content Validity Ratio, CVI = Content Validity Index. CVR reported as (minimum — maximum). SCAT6: Sport

Concussion Assessment Tool version 6.

gEV P Results of Persian SCAT6 simulation on six healthy individ-
uals

Case Gender Time*
1 Male 11:30
2 Male 10:45
3 Male 10:55
4 Male 12:00
5 Female 10:15
6 Female 8:30
Mean 10:39

*: time to complete the survey (it is presented as mm:ss).
SCAT6: Sport Concussion Assessment Tool version 6.

the respondents were asked to express their opinions about
each of the translated items, if any.

2.6. Final reconciliation

Before testing, the translated version along with the scores,
CVR and CVI of translated items and respondents’ written
suggestions and opinions were given to the reconciliation
committee. This committee consisted of initial translators
and 3 bilingual sports medicine specialists.

2.7. Testing by simulation

The proposed Persian translation of SCAT6 was tested by
two sports medicine residents who were familiar with SCAT6.
Each resident simulated the implementation of SCAT6 on
three healthy adults from both genders and recorded the
time needed for the completion of SCAT6 assessments. They
also looked for possible flaws in the completion process of
the Persian version of SCAT6.

3. Results

After the initial translation and back translation and their
respective appraisals the validation process began as men-
tioned in the methods section. The athlete version of the va-
lidity survey consisted of 42 items and was given to 20 ama-
teur and professional volleyball, football, judo, karate, taek-
wondo, and wrestling athletes from both genders. Regarding
the face validity, the scores of 41 out of 42 items were above
3.5 and only the translation of one item (feeling like “in a
fog”) scored 3.35. Assessment of content validity showed that
the CVR of every item was above the critical value (Table 1).
The healthcare provider version of the validity survey con-
sisted of 62 items and was given to 20 general physicians and
sports medicine specialists. The score of all items in face va-

lidity evaluation was above 4 and CVR for all the items were
above the critical value (Table 1). With regards to the initial
validity survey results, the reconciliation committee decided
to modify the single item with a face validity score of less than
3.5 and the suggestions and comments of survey respondents
were implemented. The Persian SCAT6 was simulated on six
healthy adults with a mean age of 37 years old and the time
needed to complete each assessment of SCAT6 was recorded.
The mean time to complete the Persian SCAT6 for these indi-
viduals was a little more than 10 minutes (Table 2). It has
been mentioned in the original version of SCAT6 that “The
SCAT6 cannot be performed correctly in less than 10-15 min-
utes”. No significant flaws were recorded during the process.

4, Discussion

In response to emerging needs for precise concussion assess-
ment, SCAT6 has been refined to encompass a broader range
of cognitive, balance, and coordination evaluations, aimed
at providing a comprehensive tool for healthcare profession-
als. This version’s adaptability and detailed components fa-
cilitate a nuanced approach to concussion management, re-
inforcing the tool’s significance in promoting athlete health
and safety. To date, this is the only systemic Persian trans-
lation of SCAT6 that will be distributed among the Iranian
sports community for assessing concussion. A lack of an
education program about concussion in sports and a stan-
dard concussion tool was observed among team physicians
in Iran. So, the sports and exercise medicine department
of Tehran University of Medical Sciences, as the pioneer of
sports medicine in Iran, decided to solve these critical prob-
lems. The first step toward solving these problems was to find
a standard assessment tool for concussion, and we found
SCAT as a widely accepted assessment tool for concussion,
used in sports events worldwide. The next step was to trans-
late this tool to Persian in order to publish and distribute
it among the Iranian sport community. Before starting the
translation process, we reviewed the works of other groups
on the translation of SCAT. We found the Chinese transla-
tion of SCAT3 and the Arabic translation of SCAT5 (12, 13)
and our translation process was inspired by these two pre-
viously published translations, although we had some cri-
tiques about these works. Our main critique was that the
teams who translated SCAT to Chinese and Arabic, had the
“questionnaire translation approach” toward SCAT, which we
think is not an appropriate approach because SCAT is a tool
and not a questionnaire. For example, the Chinese transla-
tion reported an inter-rater reliability based on evaluations
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of healthy individuals, which is not a correct way to assess
the inter-rater reliability, since the assessment results of a
healthy person using SCAT will almost always be the same,
regardless of the assessor. Another example of a possible er-
ror in the Chinese version would be the report of test-retest
reliability, which, similar to inter-rater reliability, was calcu-
lated using SCAT on healthy individuals. However, the re-
sults of SCAT in healthy individuals are obviously the same
every time and can't be used for calculating test-retest relia-
bility. Needless to say, assessing test-retest reliability on con-
cussed individuals, is not an option either, since the mental
and physical status of a concussed person is not the same
at two different timeframes. The strength of our study was
that by assessing the methods and after considering the pos-
sible flaws in the two previously translated versions of SCAT,
we concluded our own unique approach toward translating
SCATS6 to Persian, which can be a good model for translation
of SCAT and other similar tools in the future.

4.1. Limitations

One of the limitations of our project can be the limited num-
ber of individuals for assessing validity of the Persian version.
The other mentionable limitation is that we haven't provided
the athletes and physicians who assessed the validity of our
translated version, the original English version to compare it
with the Persian translations. Translating the future versions
of SCAT to Persian along with increasing the knowledge of
sports physicians about concussion in sports and the usage
of SCAT will be one of our priorities in the future.

5. Conclusions

The present study provides the readers with the translation
process of SCAT6 from English to Persian. To our knowledge,
this is the only systemic Persian translation of SCAT6 that
will be distributed among the Iranian sports community for
assessing concussion among athletes along with educating
sports physicians about concussion in sports and the usage
of SCAT6 in athletic settings.
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Initial Translation

o English to Persian translation of original SCAT6 by two bilingual physicians

.

Appraisal of Initial Translation

o Initial translation appraisal by two initial translators + independent physician
o Evaluation of semantic, conceptual and cultural aspects of the initial translation

«

Back Translation

o Persian to English translation of the initial translated version by two naive
bilingual individuals.

.

Appraisal of The Back Translation

e Appraisal of the back translation by initial translators

-

Reconciliation Committee

o Consisted of initial translators and three bilingual sports medicine specialists
o Final modification with regard to validation process results and participants’
suggestions

.

Simulation

e Two sports medicine residents implemented SCAT6 on six adults and recorded
the time needed for the completion of SCAT6 assessment

Steps of Persian Translation and Cross-cultural Adaption of Sport Concussion Assessment Tool version 6 (SCAT6).
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