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Introduction. Concussion, whose diagnosis is primarily based on clinical evaluation, is a pressing issue in modern sports. To improve di-
agnostic methods for concussion in high-performance sports, the Sport Concussion Assessment Tool (SCAT) protocol is used. However,
as the original versions of this protocol are published in English, their application in other languages presents challenges in terms of cultural
adaptation and linguistic nuances.

Objective. To evaluate the comparability and equivalence of the three proposed Russian-language 10-word lists for memory assessment in
athletes within the SCAT-5 protocol.

Materials and methods. An examination of 446 athletes was conducted using the SCAT-5 protocol (373 males, 73 females; median age 37
[26; 43] years). Only athletes who showed no abnormalities during baseline (pre-competition) testing were included. The Russian-language
version of the SCAT-5 protocol, featuring three different word lists for memory assessment, was prepared and adapted by specialists from
the National Center of Sports Medicine of the Federal Medical and Biological Agency. Depending on the word list used to assess immediate
memory, the athletes were divided into three groups. Evaluation metrics included the total number of symptoms, symptom severity score,
immediate memory, and delayed recall. Statistical analysis was performed using IBM SPSS Statistics 23.0 software.

Results. Comparison of the integrated immediate memory scores across groups revealed no statistically significant differences (p > 0.05).
Similarly, analysis of the integrated delayed recall scores showed no significant intergroup variations (p > 0.05). A positive correlation was
found between the integrated immediate memory and delayed recall scores in each group (Group 1: r = 0.629, p < 0.001; Group 2: r = 0.663,
p < 0.001; Group 3: r = 0.591, p < 0.001). No correlations were observed between immediate memory and the total number of symptoms
(r=-0.011, p = 0.824) or symptom severity (r = -0.015, p = 0.747).

Conclusions. Each of the three proposed word lists demonstrated methodological validity comparable to the original English-language ver-
sions of SCAT protocols. These lists are interchangeable and are validated for use in the Russian-language versions of the SCAT-5, SCAT-6,
and subsequent protocols where memory is assessed using 10-word sets. The implementation of this protocol enables more objective diag-
nosis and monitoring of athletes throughout various stages of post-concussion recovery.
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BANIMAAUUA N ONPEAENEHUE BOCNPON3BOANMOCTU HABOPOB U3 10 CJ10B
AN OLEHKU NAMATUN PYCCKOSI3bIYHON BEPCUW MPOTOKOJIA SCAT-5:
MONMerPEYHOE OAHOLIEHTPOBOE UCCJIEAOBAHUE

B.C. ®eweHko'?, B.A. Monges'?, A.B. CnusnH', M.W. Monsakos?™, T. Beixogeu?

"HaumoHanbHbI LEHTP CNOPTUBHON MeauLMHbl PefepanbHOro Meanko-bronorndeckoro areHTcTea, Mockea, Poccus
2 Poccuincknii HalMoHasbHbI MCCneaoBaTebCKU MeaMumMHCKUn yHuBepenuTteT um. H./. Muporosa, Mockea, Poccus

BeepeHune. Cotpsacerne ronoBHoro mosra (ClI'M), onarHocTrka KOTOpOro NPerMyLLLECTBEHHO OCHOBAHA Ha KITMHUYECKMX METOAaX, — aKTy-
anbHas npobnema coBpeMeHHOro criopTa. [1ns coBeplLUeHCTBOBaHMSA METOA0B AnarHocTukm CI'M B cnopTe BbICLUMX AOCTVIXKEHWIA UCMOMb-
3yeTcs npoTtokon SCAT (Sport Concussion Assessment Tool). OpurnHanbHble BEpCUn JaHHOro NPOTOKOSA BbIMYCKAOTCA Ha aHMUACKOM
A3blKe, YTO COMPOBOXAAETCS TPYAHOCTAMM B KYNIBTYPHOW afanTaumn 1 A3bIKOBbIX OCOOEHHOCTSIX NepeBoa.

Lienb. M3y4Tb cOnocTaBUMOCTb 1 B3aMMO3aMEHSEMOCTb KaXKI0M0 13 TPEX NPEATOMEHHbBIX PYCCKOS3bI4HbIX HabopoB 13 10 cNnoB Ast oLleH-
KV MamMsATV CMOPTCMEHOB MpW NpoBeaeHUn 06cnefoBaHis B COOTBETCTBUM C MPOTOKOOM SCAT-5.

MaTtepuanel u metogbl. [TpoBeneHo obcnenoBaHne 446 cnopTcMeHoB NO NPOTOKOAY SCAT-5 (373 My>HMHbI, 73 XEHLLMHbI; MearaHa BO3-
pacTta 37 [26; 43] neT). B nccnegoBaHumn y4acTBOBaIM CNOPTCMEHbI, Y KOTOPbIX MO pedynbraTam npeasaputensHoro (MpeacopeBHoBaTeb-
HOrO) TECTMPOBAHUS He ObINO BbISBAEHO OTKIOHEHWN. PycckosiabliHas Bepcus npotokona SCAT-5 ¢ ncnonb3oBaHneM 3 pasdHbix HabopoB
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OPUTMHAJIbHASA CTATbA | CMOPTUBHAA MEAVLIMHA

CNOB AN OUEHKM NamATK Bbla NoAroToBeHa 1 agantuposaHa cneumanmctamm Orby HUCM ®MBA Poccun. B 3aBUCMMOCTI OT MCMOSb-
3yeMoro Habopa CoB A5 OLIeHKN KPaTKOBPEMEHHOW NamsAT CnopTCMeHb! Bblnv pasfeneHsl Ha 3 rpynnbl. VIdydanuch Takve nokasarenu,
KaK KOIM4ECTBO N TSHXKECTb CMMMTOMOB, KPaTKOBPEMEHHAs U OONroBpeMeHHas namsatb. CTaTuCTUYECKMIA aHann3 AaHHbIX OCYLLECTBeH
C NPUMEHEHNEM NakeTa NpuKnagHbix nporpamm IBM SPSS Statistics 23.0.

Pe3ynbratbl. CpaBHeHe NHTerpasibHbIX nokasaTenei KpaTKoBPEMEHHOM NamMsAT CMOPTCMEHOB Pa3HbIX MPyMn He BbIABWUIO CTaTUCTUYe-
CKM 3Ha4MMbIX pasnuduia (p > 0,05). AHanma nHTerpanbHbix nokasaTenei JONrOBPEMEHHON MaMAT CIOPTCMEHOB Pa3HbIX MPYnn Takke
He yCTaHOBWJ1 CTATUCTUYECKI 3HAYMMbIX pasnun4ymii (p > 0,05). O6Hapy>xeHa NoNoXMTENbHAS KOPPENSLMA MeX Y pe3y/sraTamu MHTerpasib-
HbIX NOKa3aTesien OLEHOK KpaTKOBPEMEHHOM 1 AONrOBPEMEHHON NamMATy B Kaxkaon rpynne (r = 0,629, p < 0,001 anga rpynnel 1; r = 0,663,
p < 0,001 gna rpynnet 2; r = 0,591, p < 0,001 gna rpynnel 3). [py 3TOM CBA3b KONMMHECTBA U TAXKECTU BbIABIEHHbBIX B XOA4e 06Cne0BaHNS
CUMMNTOMOB C pe3yfibTatamMmin KpaTKOBPEMEHHOM NaMsaT OTCyTCTBYET (r = -0,011, p = 0,824 ons konn4ecTBa cUMNTOMOB; r = -0,015, p = 0,747
NS TSHKECTU CUMMATOMOB).

BbiBogbl. JTio601 13 Tpex npeanoXKeHHbIX Hamy HabopPOoB CNOB 06ecneqnn BanMAHOCTb METOAA, COMOCTaBMMYIO C aHMN0A3bIYHbIMY BEPCU-
amu npoTokonioB SCAT, B3aMO3aMEHSIEM 1 AOMYCKAETCA K MPUMEHEHNIO B PYCCKOA3bIYHbIX BEPCUAX NpoTokonos SCAT-5, SCAT-6 n bonee
COBPEMEHHbIX, B KOTOPbIX OLEHKa NamsaT MPOM3BOANTCS C MOMOLLbIO Habopos 13 10 cnoB. Vcnons3osaHne NpoTokona No3BOASET 06b-
EKTVBM3MPOBAaTb AMArHOCTUKY Y MOHUTOPUHI cnopTcMeHoB nocie CIMM Ha pasdnmyHbIx aTanax BOCCTaHOBNEHWS.

KnioueBble cnoea: HYepernHo-Mo3roBasd TpaBMa, COTpACeHMe Tro/IOBHOroO Mo3ra; CrOpPTCMEHbl; KyNbTypHasd apantaung; sanngaund
ncecnegoBaHnA; KOrHUTMBHbIE TECTbI

Ons untuposaHus: ®eulerko B.C., Monses B.A., CnusuH A.B., Mongkos M., Beixogeu V.T. Banmpaums 1 onpefaeneHvie BOCNPON3BOAU-
MOCTU HabopoB 13 10 CNoB A5 OLEHKN MaMSAT PYCCKOSA3bIHHOW Bepcun npoTokona SCAT-5: nonepeyHoe 0QHOLEHTPOBOE UCCNEA0BaHME.
OkcTpemarnbHasi buomeauumHa. 2026. https://doi.org/10.47183/mes.2026-460
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(npoTokon Ne 227 oT 20.03.2023). Bcemn cnopTcMeHamim noanmcaHo Ao6poBosibHOe MHDOPMUMPOBaHHOE cornacue Ha yvacTue B UCCneao-
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INTRODUCTION

Concussion is the most common traumatic brain injury
sustained in sports. While the expert community lacks
a unified consensus on the incidence of such injuries,
recent epidemiological studies [1-3] have identified
team sports as having the highest risk of concussion.
Furthermore, a systematic review and meta-analysis by
Pfister et al. confirms that the primary risk factor is the
high probability of physical contact between athletes [4].
Despite its prevalence, concussion is a clinical diagno-
sis, as it lacks specific brain matter changes on com-
puted tomography or magnetic resonance imaging. In
high-performance sports, diagnosing concussions can
be complicated by athletes concealing symptoms from
coaching staff and medical personnel, a lack of aware-
ness, and the high-pressure environment where sports
physicians have limited decision-making time. To ad-
dress these challenges, a special clinical tool was devel-
oped in 2004 — the Sport Concussion Assessment Tool
(SCAT) protocol [5].

The protocol comprises several diagnostic compo-
nents, including a cognitive function test designed to
assess immediate memory and delayed recall. For this
purpose, a standardized list of unrelated words is used.
Noteworthy is that the original SCAT protocol was de-
veloped and published in English. A number of foreign

studies focused on its translation and cultural adapta-
tion note challenges stemming from the ethnic and so-
ciocultural nuances in its application [6, 7]. In addition
to linguistic features, it is essential to consider that while
the SCAT-5 protocol offers a choice between a 5-word
or a 10-word list, the SCAT-6 protocol provides only
a 10-word list. This transition aims to eliminate the satura-
tion effect (ceiling phenomenon) during memory assess-
ment [8]. This phenomenon occurs when a task is too
simple, resulting in near-perfect scores for most subjects
and failing to distinguish individual differences, which can
potentially distort the outcome of concussion evaluation
[9, 10]. To ensure objectivity during repeated assess-
ments, the protocol provides three distinct word lists of
comparable difficulty to avoid the saturation effect.

Currently, there are no Russian-language studies
devoted to the development and validation of word lists
for memory assessment within the SCAT protocol. No
experimental data are available to confirm that Russian-
language word lists are equivalent in difficulty or provide
sufficient reproducibility for monitoring cognitive dynam-
ics in athletes, particularly following a diagnosed con-
cussion.

Successive versions of the original English-language
SCAT protocol have introduced specific refinements and
updates. Starting with SCAT-2, standardized word lists
were used to assess immediate memory; however, in

' Sport Concussion Assessment Tool. URL:

https://njisra.org/cm/uploads/documents/concussion/sport-concussion-assessment-tool.pdf

(accessed:

02/06/2026).
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the fifth and sixth versions, each list was expanded to 10
words. Notably, the SCAT-5 and SCAT-6 use identical
word sets and word order.

The present study aims to evaluate the compara-
bility and equivalence of the three proposed Russian-
language 10-word lists for memory assessment in ath-
letes within the SCAT-5 protocol.

MATERIALS AND METHODS

A clinical examination was conducted on 446 ath-
letes (373 males, 73 females; median age 37 [26; 43]
years), including both active and retired competitors.
Assessments were performed between 2022 and 2025
using the SCAT-5 protocol? [11]. The study included rep-
resentatives of various sports: motorsports (n = 326,
73.1%), rugby (n = 72, 16.1%), handball (n = 25, 5.6%),
Muay Thai (n = 16, 3.6%), boxing (n = 5, 1.1%), hockey
(n =1, 0.3%), and yoga (n = 1, 0.2%). All active athletes
underwent a baseline (pre-competition) evaluation, with
no abnormalities detected, while retired athletes under-
went an isolated SCAT-5 protocol examination.

The athletes were randomly assigned to one of
three groups based on the specific word list used for
immediate memory and delayed recall assessment.
Group 1 was evaluated using List G (n = 177, median
age 37 [26; 43] years); Group 2, using List H (n = 129,
median age 35 [24; 43] years); Group 3, using List |
(n = 140, median age 38 [28; 43] years). No significant
differences in the level of education were observed
between the groups.

The SCAT-5 protocol for off-field or medical office
evaluation includes a comprehensive assessment of the
athlete’s clinical history, symptoms, and cognitive func-
tion (including orientation, short-term memory, and con-
centration). It also encompasses a neurological screen
(including coordination) and a delayed recall assessment
to evaluate long-term memory.

For symptom assessment, the athletes were required
to independently complete the SCAT-5 symptom check-
list. It includes headache, “pressure in the head,” neck
pain, nausea or vomiting, dizziness, blurred vision, bal-
ance problems, sensitivity to light and loud sounds, feel-
ing slowed down, feeling like “in a fog,” feeling “not right,”
difficulty concentrating and remembering, fatigue, lack
of energy, confusion, drowsiness, increased emotional-
ity, irritability, depression, nervousness or anxiety, and
sleep problems. Each symptom was rated based on its
current severity: 0 — none, 1-2 — mild, 3-4 — mod-
erate, 5-6 — severe. The evaluation yielded the total
number of symptoms (maximum of 22 points) and the
symptom severity score (maximum of 132 points).

Immediate memory was assessed over three con-
secutive trials. In each trial, the athlete attempted to
recall one of three read-out word lists; scoring ranged
from O to 10 points (one point for each correctly recalled
word). Delayed recall (long-term memory) was evalu-
ated five minutes after the completion of the immediate
memory test. The athletes were asked to recall as many
words as possible from the same list, with scoring per-
formed on the same scale.

Additionally, integrated scores were calculated for
both memory phases. Immediate memory was repre-
sented by the median of the sum of scores across all
three recall trials, while the delayed recall score was de-
fined as the median of the five-minute delayed memory
test results for each participant in each group.

Three Russian-language word lists were used for
memory assessment; these word sets had been adapt-
ed by specialists from the National Center of Sports
Medicine in accordance with the international SCAT-5
guidelines®“. The lists are as follows: List G (Forest-Tooth-
Country-Grain-Fragrance-Puppy-Lantern-Taxi-Bazaar),
List H (Game-Ship-Bear-Air-Coffee-Month-Skin-Step-
Carpet-Brother), and List | (Boy-Winter-Notebook-
Belt-Bath-Cloud-Glass-Candle-Breakfast-Cat). The
adaptation process and word selection for the Russian-
language version of the SCAT-5 protocol were also guid-
ed by [12]. Notably, these word lists are not merely direct
translations; they include monosyllabic Russian words,
whereas the English-language lists consist only of disyl-
labic words.

Statistical analysis was performed using IBM SPSS
Statistics 23.0. The Lilliefors-corrected Kolmogorov—
Smirnov test was applied to assess the distribution of
quantitative parameters. Since the data followed a non-
normal distribution, quantitative parameters are present-
ed as medians and quartiles, while qualitative data are
expressed as relative frequencies with 95% confidence
intervals. Intergroup comparisons were conducted using
the Kruskal-Wallis test, followed by pairwise compari-
sons via the Bonferroni-corrected Mann-Whitney U test.
Discrete variables were compared using the x? test.
Relationships between quantitative variables were as-
sessed using Spearman’s rank correlation coefficient.
Statistical significance was set at p < 0.05.

RESULTS

Comparative analysis of immediate memory scores
in athletes

Figure 1 illustrates the comparative analysis of word
recall performance across three different groups of

2 Sport concussion assessment tool — 5th edition. URL: https://bjsm.bmj.com/content/bjsports/early/2017/04/26/bjsports-2017-097506SCATS full.pdf?  cf

chl_rt_tk=4RaMVCFuitGImSGmxwnWWH8OrXbXoUXri2mu8mUP9I4-1770325951-1.0.1.1-J4nqgPOf6XMZ63c7yPalgR.0A9xwK31YjGBe2h1SrLM  (accessed:

02/06/2026).

8 BMJ-CISG Sport Concussion Assessment Tools Oversight and Permissions. Translating and Adapting the CISG Tools to Languages other than English: Rationale
for Regulating. URL: https://cisgstg.wpengine.com/wp-content/uploads/2023/07/Translating-and-Adapting-the-SCAT-tools-to-Languages-other-than-English-

Final-tracked.pdf (accessed: 02/06/2026).

4 Application Procedure for CISG Approval for Reproduction or Adaptation of the CISG Tools. URL: https://cisgstg.wpengine.com/wp-content/uploads/2023/07/
Application-Procedure-for-CISG-Approval-of-APP-Final.pdf (accessed: 02/06/2026).
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athletes during the first trial. Memorization and correct
recall of words at serial positions 2, 3, 5, and 8 did not
differ statistically significantly across Groups 1, 2, and
3 (b > 0.05). However, several position-specific varia-
tions were observed. Group 2 exhibited poorer recall of
the first word but superior memorization of the seventh
word compared to Groups 1 and 3 (both p < 0.001). The
fourth word was recalled more frequently by Group 3
than by Groups 1 and 2 (p < 0.001). Noteworthy is that
Group 1 athletes demonstrated better recall of the sixth
word (vs. Group 2, p < 0.001; vs. Group 3 p = 0.004), but
statistically significantly poorer performance for the tenth
compared to the other groups (p = 0.006; p < 0.001).
Finally, the ninth word was best recalled by Group 2 and
worst by Group 3 (p < 0.001).

Analysis of the second immediate memory trial re-
vealed no statistically significant differences in the recall
of words at serial positions 2, 3, 5, 7, 8, and 9 (p > 0.05)
(Fig. 2). However, Group 2 demonstrated significantly
poorer recall of the first word compared to Groups 1
and 3 (both p = 0.002). The fourth word was recalled
better by athletes from Group 3 than by Groups 1 and 2
(p < 0.001 and p = 0.008, respectively). Conversely, the
sixth word was recalled statistically significantly worse
by Group 2 than by the other two groups (vs. Group
1, p < 0.001; vs. Group 3, p = 0.031). Finally, the tenth
word was best recalled by Group 2 and worst recalled
by Group 1 (p = 0.005).

Analysis of the third immediate memory trial showed
no statistically significant differences between the groups
in the recall of words at serial positions 2, 3, 5, 7, 8, 9,
and 10 (p > 0.05) (Fig. 3). Noteworthy is that Group 2
demonstrated significantly poorer recall of the first and
sixth words compared to Groups 1 and 3 (p < 0.001;
p = 0.011; p < 0.001; p = 0.003). The fourth word was
recalled statistically significantly better by Group 3 than
by Groups 1 and 2 (both p < 0.001).

Comparative analysis revealed that the number of
successfully recalled words increased with each suc-
cessive trial. However, the first and sixth words from
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Figure prepared by the authors based on their own data

Fig. 1. Comparative analysis of word recall performance
during the first immediate memory trial

List H were recalled less frequently by Group 2 com-
pared to Groups 1 and 3, even by the third trial. The
fourth word was recalled better by Group 3 than by
the athletes in the other groups, who recalled words
of the same serial position from other lists, regardless
of the trial sequence. Figure 4 presents the integrated
scores for three immediate recall trials across the study
groups.

Intergroup analysis showed no statistically signifi-
cant differences between integrated immediate memory
scores (Groups 1-2: p = 0.728; Groups 1-3: p = 0.024;
Groups 2-3: p = 0.052 for ). Notably, the ceiling effect
(the maximum possible score over three trials) was ob-
served in only one athlete from Group 1 (0.2%).

Comparative analysis of delayed recall
performance across athlete groups

Analysis of delayed recall performance revealed no
statistically significant differences in the memorization
and recall of words at serial positions 2, 4, 5, 8, and
9, regardless of the group in which the SCAT-5 pro-
tocol examination was conducted (p > 0.05) (Fig. 5).
However, several position-specific variations persisted.
Group 1 athletes recalled the sixth word statistically
significantly more often than those in Groups 2 and 3
(both p < 0.001), while Group 3 demonstrated a higher
recall frequency for the seventh word compared to the
other groups (both p < 0.001). Group 1 showed signifi-
cantly poorer performance for the tenth word compared
to Groups 2 and 3, who recalled words with the same
serial position (p < 0.001 and p < 0.001, respectively).
The first word was recalled best by Group 3 and worst
by those in Group 2 (p = 0.010 and p = 0.003, respec-
tively). Finally, the third word was recalled statistically
significantly better by Group 2 and worse by Group 3
(p = 0.119 and p = 0.010, respectively).

Across all word lists, delayed recall performance fol-
lowed a consistent pattern: participants demonstrated
high recall for the first five words well, followed by a
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Figure prepared by the authors based on their own data

Fig.2. Comparative analysis of word recall performance
during the second immediate memory trial
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Fig. 3. Comparison of word recall performance in
athletes: third immediate memory trial

decline for words six through nine, and a slight improve-
ment for the last (tenth) word. The median delayed recall
scores were 5 [4; 7], 5 [4; 6.5], and 5 [4; 7] for Groups 1,
2, and 3, respectively. Intergroup analysis confirmed
no statistically significant differences between the in-
tegrated delayed recall scores (Groups 1-2: p = 0.934;
Groups 1-3: p = 0.29 ; Groups 2-3: p = 0.378).

Correlation between memory performance and
symptom severity

An analysis was conducted to evaluate the relationship
between the immediate memory performance in ath-
letes and the total number of symptoms (Fig. 6A), their
severity (Fig. 6B), and delayed recall scores (Fig. 6C).

Immediate memory performance correlated strong-
ly with delayed recall scores (r, = 0.625, p < 0.001).
However, no statistically significant correlations were
found between the immediate memory and the number
of identified symptoms or symptom severity (r, = -0.011,
p =0.824;r,=-0.015, p = 0.747).

A strong positive correlation between immediate and
delayed recall performance was observed across all
athlete groups (Group 1: r, = 0.629, p < 0.001; Group 2:
r.=0.663, p <0.001; Group 3: r,= 0.591, p < 0.0). These
data are presented in Figure 7.

While immediate memory performance showed a
positive correlation with delayed recall across all study
groups, no statistically significant associations were
observed between immediate memory performance
and the number of identified symptoms or symptom
severity.

DISCUSSION
According to published data, motorsports account for

6.3% to 23% of all medical consultations for concussion
across all sports [13]. This indicates the increased risk of
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Fig. 5. Comparative analysis of word recall performance
in athletes: delayed recall assessment

concussion in motorsports and justifies the monitoring
of athletes using the SCAT protocol, while also confirm-
ing the representativeness of the study sample [14]. The
present sample size (n = 446) is comparable to foreign
studies evaluating baseline SCAT performance [15, 16].
A key strength of this study is the detailed analysis of
both immediate memory and delayed recall in athletes,
conducted through a word-by-word comparison of dif-
ferent word lists.

Diagnosing concussion in sports remains chal-
lenging due to the subjectivity of athletes’ complaints,
the diversity of clinical manifestations, rapid symptom
development, the absence of structural changes on
neuroimaging, and the lack of a reliable brain injury
biomarker [17-22]. In this connection, the medical
community has developed and implemented clini-
cal assessment protocols, with the SCAT currently
being the most relevant and widely recognized tool
[23]. A significant advantage of the SCAT protocol is



OPUTMHAJIbHASA CTATbA | CMOPTUBHAA MEAVLIMHA

A B C
L] L]

£ 20 %60- . « 104 eecccce o
£ . © c
o . oo . o ° s} ® o ececcccoe
9 oo o 5 o
215- ° o o o ° ° ° qj
2 ¢ : . . 840' . e ¢ 8
Q eeee oo o > . 2
§10- . ° .-o. % o° . ®e . © 54
n 3 o o o o oo [ X} > . . o
S ° oo ecccoe % °° ° o
C ° o eoe X 20 4 o o ., 8 2.8 -
O . . ©000ce oo IS ] D
o 54 e oeoccocooe . o . . X1 1) ’;'-. =
c :.:o eccccccoce s o o O:"' -8'. ° 5
g e o secssccsscsse o o g e -"° = 2 48 °= =)

0. o LlIIIIIIINNNLL B o R H

T T 1

T T
10 20 30 10 20 30 10 20 30
Immediate memory score, points Immediate memory score, points Immediate memory score, points

Figure prepared by the authors based on their own data

Fig. 6. Correlation between immediate memory performance and clinical indicators: A — total number of identified
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its integrated diagnostic approach: mBESS (modified
Balance Error Scoring System) and SAC (Standardized
Assessment of Concussion). Linguistic adaptation
challenges primarily affect the SAC component,
which is designed to assess cognitive function. In this
study, we used a more complex 10-word version of
the immediate memory test rather than the five-word
list. This approach minimizes the ceiling (saturation)
effect, which has been repeatedly confirmed in inter-
national literature [15, 16, 24-28].

Athletes across all groups demonstrated a progres-
sive increase in recalled words with each successive
immediate memory trial. The absence of a statistically
significant difference in the integrated scores suggests
that the selected Russian-language word lists are of
equivalent difficulty, aligning with findings reported by
other authors [15, 16, 29].

Noteworthy is that words at serial positions 1, 2, 3, 6,
and 10 were more successfully recalled by the athletes
across all trials, regardless of the list used. This may
be related to the patterns of human memory function
[30, 31]. Previous studies have repeatedly mentioned

positional effects (serial position effects), where items
at the beginning and end of a list are better retained.
However, the successful recall of the sixth (central posi-
tion) demonstrates a departure from this concept [32,
33]. Furthermore, the fourth word from List I, used in
Group 3, shows a pronounced tendency to be more
easily memorized by athletes, which may be related to
nuances in the cultural adaptation of the original SCAT-5
protocol [6, 34]. Nevertheless, given that the integrated
memory scores were comparable to international data,
as well as the absence of statistically significant inter-
group differences in immediate memory assessment,
the impact of cultural adaptations on memory assess-
ment results appears to be mitigated [15, 16, 29, 35, 36].

In addition to immediate memory performance, the
comparability of different word lists was also observed
during delayed recall assessment. In the present study,
no statistically significant differences were found be-
tween the groups regarding the total number of suc-
cessfully recalled words. Furthermore, the delayed recall
scores are consistent with findings reported by other
researchers [16, 37, 38].

SKCTPEMAJIbHAA BMOMELVILIVIHA | 2026



ORIGINAL ARTICLE | SPORTS MEDICINE

A notable finding of this study is the absence of a
correlation between the athletes’ memory performance
and the number and severity of identified symptoms.

For instance, MclLeod et al. [28] note that an athlete’s
complaints may be influenced not only by the acute
phase of a concussion but also by various anamnes-
tic factors (e.g., overtraining, life stresses, hormonal
changes, sleep disturbances, and mental health issues).
Therefore, the context of SCAT examination must be
considered. Iverson et al. [39] reached similar conclu-
sions regarding the influence of situational factors, find-
ing a positive correlation only between the total number
of symptoms and the concussion severity, while no such
associations were found between other SCAT-5 com-
ponents. Notably, the study by Iverson et al. was con-
ducted during the pre-season period when none of the
athletes were recovering from a head injury.

Despite the use of different word sets to assess
memory function, we found no statistically significant dif-
ferences between groups in the integrated immediate
memory and delayed recall scores. Furthermore, a de-
tailed analysis of word reproducibility confirmed that most
corresponding serial positions were comparable across
groups. The statistically significant differences observed
for individual words may become the subject of future re-
search aimed at optimizing the used word lists.

Several limitations of this study should be noted. First,
the cohort was dominated by a single discipline (mo-
torsports). Second, subjectivity is inherent in any clini-
cal examination, as both athletes and physicians may
introduce bias during the assessment of symptoms and
coghnitive functions. Third, the single-center design lim-
ited the inclusion of a larger number of athletes. Finally,
the marked gender imbalance (predominance of male
athletes) may affect the validity of the studied word lists
when applied to female athletes.
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