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ABSTRACT

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 (SCATS) 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 SCATS5. For
determining construct validity, the correlations between items of the Persian version of the SCATS
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 SCATS5 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 SCATS 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 SCATS.

Conclusion: The Persian version of the SCATS 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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f What is “already known” in this topic:

eliminated.

—» What this article adds:

concussions in Persian-speaking athletes.

guages.

® The Persian version of the SCATS is a valid and highly reliable instrument.
® The Persian version of the SCATS is beneficial and effective for the assessment of Persian-speaking athletes.

o Using the 10-word list option in the memory section of the SCATS, ceiling effects of using a 5-word list were

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

® The Persian version of SCATS created in this study can be used at sidelines assessment and evaluating suspected

® [t can be the basis to compare studies performed on Persian athletes with research conducted in other lan-

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 (SCATS)
as the newest version of SCAT from the 5th international
consensus [5]. SCATS 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 SCATS 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 SCATS 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 SCATS into a standardized
Persian version (Persian-SCATY) and studying the valid-
ity and reliability of Persian SCAT? 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
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IR.JUMS.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 SCATS5 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 SCATS.

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 SCATS 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 SCATS.

2021, Volume 4

Finalization

Considering all the comments, the final version of the
Persian SCATS5 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 Tackwondo 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
SCATS. If participants had any of the items listed in red
flags (refers to the red flag box of the SCATS), they were
excluded immediately from the study and transferred to
the nearest hospital.

The Persian version of SCATS 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
SCATS5. 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.

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

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

Table 1 shows items of Persian SCATS, 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.

Items MeanSD) 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

Imani et al. Translation, Validity and Reliability of Persian SCATS. Func Disabil J. 2021; 4:E43
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Table 2. Persian Sport Concussion Assessment Tool 5 (SCATS5) results by sex: t-test for parametric component
o .
MeandsD Mean Dif. 95AaIC;mﬁd:ence
Items t Sig. nterva
ference
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 4, 4q,3 39 36.86+4.95 -3.509 0.001* -3.23 506  -1.40
concussion (SAC)
Ry 2125¢385  -3.673 0.001* 255 394 117
word list)
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.

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

Items Mean Rank Mann- Wilcoxon W Si
Whitney U g
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 435 435 924 1827 1
Beck Depression Inventory (BDI) score 38.33 48.43 707 1610 0.06

*Significance level P<0.005.

Imani et al. Translation, Validity and Reliability of Persian SCATS. Func Disabil J. 2021; 4:E43
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Table 4. Test-retest reliability

. 95% Confidence
test Retest With 7 Days Interval ¢
o Cron- Interval
Items ICC
Min- bach
MeantSD Max MeantSD Min-Max Lower Upper
Number of symptoms 9.98+3.84 4-19 4.0943.17 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- 53 55,5 g 1428 23.90#2.65 16-28 0.95 093 084 0.93
word list)
Digits backward 3.2440.62 2-4 3.50+0.5 3-4 0.84 0.83 0.69 0.90
Concentration total 4.3440.62 35 4.50£0.50 45 0.84 083  0.69 0.90
score (digits months)
Standardized assess-
ment of concussion 39.42+3.91 27-46 40.55+3.11 30-46 0.93 0.91 0.74 0.96
(SAC)
mBSS Total Errors 5.69+5.84 0-30 2.44+2.88 0-14 0.80 0.70 0.14 0.87
ity reCI?S'L)(lo'W”d 6.84+0.95 5.9 7.1540.77 5.9 0.84 081 063 090
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
There was a sex-oriented difference in the number of The details and more explanations about the perfor-

symptoms (t=3.822, P<0.001) and severity of symptoms mance of male and female participants in the Persian ver-
(t=3.21, P<0.001). Females had more symptoms with sion of SCATS are reported separately in Tables 2 and 3.
more severity. Also, there were significant differences in

SAC, immediate memory (10-word list), m-BESS, and Validity

total concentration (P<0.001). Scores in SAC were ob-

tained as 36.86(4.95) and 40.09 (3.39) for females and Construct validity was specified by measuring spear-
males, respectively. In immediate memory, scores of man’s correlation for the overall sub-scales of Persian

21.25(3.85) and 23.80(2.41) were obtained for females SCATS in comparison with the BDI, Spearman corre-
and males, respectively and in m-BESS, males had bet- lation coefficient (rtho) was found between components
ter performance with lower errors (3.21+2.77 in com- of SCATS and the BDI in the following order: num-
parison with 7.38+6.39). ber of symptoms (0.57) (P<0.001), severity of symp-

toms (0.50) (P<0.001), orientation (-0.11) (P=0.304),

Imani et al. Translation, Validity and Reliability of Persian SCATS. Func Disabil J. 2021; 4:E43
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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 SCATS at the be-
ginning and seven days later for a retest is presented
in Table 4. Regarding test-retest reliability, the Persian
SCATS 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 SCATS,
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 SCATS.

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 SCATS 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

2021, Volume 4

[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 SCAT?, 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
SCATS5 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
SCATS that have psychological dimensions, and having
a low correlation with other parts of the Persian SCATS5
that measure different dimensions.

Also, there was a high correlation between Persian
SCATS 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’s alpha coefficient was low for the whole
Persian SCATS items

This can be justified by the fact that the SCATS 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 SCATS 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 SCATS. 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

Imani et al. Translation, Validity and Reliability of Persian SCATS. Func Disabil J. 2021; 4:E43
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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
SCATS5 may be different.

Regarding test-retest reliability, the Persian SCATS 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 SCATS, the ceiling effect was
observed in three components, including orientation and
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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 SCATS 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 SCATS
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.
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