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Abstract

Introduction. In clinical practice, a comprehensive assessment of the systems responsible for balance is important both for correct diagnosis and
the right choice of therapy. To provide accurate assessment of all the systems involved in balance control, in 2009, F.B. Horak et al. from the Oregon
Health and Sciences University developed a universal Balance Evaluation Systems Test (BESTest) consisting of 36 tasks. Subsequently, the authors
improved this method by selecting 14 tasks that evenly belonged to four of the six sections of the original BESTest, which collectively constituted
the Mini-BESTest. The Mini-BESTest is a unique brief assessment tool that is actively used worldwide for the diagnostics and dynamic evaluation
of balance in various nervous system disorders. However, the absence of a validated Russian version makes it challenging to use this test in Russia.
The objective of the study is to develop an official Russian version (cultural and linguistic adaptation) of the Mini-BESTest to consider the target
language and culture (1st stage of the linguistic validation study).

Materials and methods. The author of the test, F.B. Horak, granted her consent for the linguistic validation of Mini-BESTest in Russia. Forward
and backward translations of the test and its materials, pilot testing (cognitive debriefing), and development of the Russian version were carried out
with the participation of a linguistic philologist and neurologists specializing in working with patients with balance disorders in various neurological
diseases.

Results. Based on the results of the expert committee meeting, a cultural and linguistic adaptation of the test was carried out and the final Russian
version presented in this article was approved.

Conclusion. The first developed Russian version of Mini-BESTest is officially presented and recommended for use both in clinical and research
practice in Russia and other Russian-speaking countries. The psychometric properties (reproducibility, inter-rater reliability, and sensitivity of the
test) of the Russian version are currently being assessed.
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AnHoTanug

Beedenue. B kaunuueckotl npakmuke 6cecmopoHHAS OYEHKA (PYHKUUOHUPOBAHUS cucmeM, 00ecneuusaiouux pagHoeecue, 8axHA He MoJbko 01
duazHocmuku, Ho u 01 evlbopa maxkmuku mepanuu. C yebio MouHO20 onpedeeHus QYHKYUL 8cex CUCMeM, yuacmeyouux 8 nodoeprauu
pasosecus, 8 2009 2. F.B. Horak u coasm. u3 OpezoHckozo yHusepcumema MeouyuHbs u ecmecmeeHHbLX HayK paspabomanu yHuepcanbHolii mecm
oyenxu pasHosecus (Balance Evaluation Systems Test — BESTest), komopuuii exnouaem 36 3adanuil. B nocnedyroujem asmope! ycogepuieHcmeo-
8anu danHbii Memod, omoBpas 14 mecmosvix 3adanuti, pagHomepHo npuxaonexawux 4 u3 6 pasdenos BESTtest, komopsie nonyuusu 6 cogokyn-
Hocmu obuwee Hazeanue Mini-BESTest. Dmom yHuKabHbILI KPAMKULL OYeHOUHbILE Mecm aKMUBHO NpUMeHAemcs 80 6CEM Mupe 01 uazHocmuKu
U QUHAMUYECKOLI OUEHKU (hyHKUUU PABHOBECUS NPU PA3IULHbLX 3001e8aHUAX HepeHOLl cucmembl. Omcymemaue 8anudupOBaHHOL PyCcCKOS3bIUHOL
gepcuu danHozo mecma 3ampyoHsem e2o npumeHenue 8 Poccuu.

Liens pabome: — paspabomka oduyuansHoli pycckos3biuHol sepeuu (uHz80KyMbmypHas adanmayus) Mini-BESTest ¢ yuémom A3bK08bIX U KyJlb-
mypHbix ocoberHocmetl (1-ii sman 6anudayUoHHO20 uccnedogaHus).

Mamepuanst u memodst. [Tonyuexo coznacue asmopa mecma F.B. Horak na nposedenue sanudayuu Mini-BESTest & Poccuu. [Tposederbvt npamoti
u 06pamHbiii nepegodsl mecma u Mamepuaznos k Hemy, NUJI0MHoe mecmuposanue, paspabomxa pycckos3biuHO20 8apuaHma npu yuacmuu Quo-
J1020-NUH2BUCMA U HEBPOJI0208, CEYUATUBUPYIOWUXCSA HA pabome ¢ NayueHmamu ¢ HapyueHUS MU GYHKYUU pasHoBecus npu PasiuUHbIX Heapo-
JI02UYECKUX 3a0071e8AHUSX.

Pesynsmamt. [lo pesynsmamam 3acedanus skcnepmHoii komuccuu GbLia nposedena UH260KybMmypHas adanmayus mexcma mecmd, ymeepx-
dera uHATbLHAA PYCCKOA3bIUHAS BePCUS, KOmOpas npedcmasnena 8 0aHHoL cmambe.

3akmouenue. Pycckossviunas eepcus Mini-BESTest enepevie oduyuansHo npedcmasnena u pexoMeH008aHa K UCNONIb30BAHUIO KAK 8 KJUHUHe-
ckoll, max u 6 uccnedosamensckoli npakmuxke 8 Poccuu u dpyeux pycckozo8opauyux cmpauax. [lposodumes oyerxa ncuxomempuueckux ceoticme
(Bocnpou3sodumMocmy, MexaKenepmHoli Co2naco8arHoCMU U HyacmeumesHoCmu) pycckoA3bIuHOL epcuu mecma.

Knrouegvie cnosa: mecm oyenku pasnosecus; Mini-BESTest; sanudayus; 1uH280KybmypHas adanmayus

druueckoe yreep:kaeHue. Vccnenosarue onobpero Komurerom mo atuxe Caparosckoro MY um. B.M. Pazymosckoro
(mporokon N2 6 ot 16.01.2024).

BrarogaprocTu. ABTOpBI BbIpaXaioT 671aroiapHoOCTb COTpyAHUKaM HCTHTyTa HeilpopeabuinTali U BOCCTaHOBUTEIbHBIX
TexHosoruit HayyHoro LieHTpa HeBpOJIOrUy 3a [OMOILb B aHa/IK3€ JJAHHBIX.

Wcrounuk ¢uHaHcupoBanus. ABTOPBI 3asIBISIOT 00 OTCYTCTBUM BHELIHMX UCTOYHUKOB (DMHAHCHPOBAHMS TIPU MPOBELEHHUH
HUCCJIe[l0BaHUSL.

Kongaukt vHTepecoB. ABTOPbI 3aAB/IAIT 00 OTCYTCTBUM ABHBIX W MOTEHL[MA/bHBIX KOHGIMKTOB MHTEPECOB, CBA3AHHBIX C
nyb/MKalMei HaCTOALIEH CTATbHU.
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Introduction

Balance control is a fundamental complex function required
for normal human activity. Coordinating vestibular, visual, oc-
ulomotor, and proprioceptive systems ensure control of muscle
tone, several higher cortical functions, posture, complex motor
activities, and gait on various levels of the nervous system, from
receptors to a cortical representation [1]. Moreover, recent dis-
coveries suggest that balance control is involved in cognitive
processes, and that balance deficits may cause disorders associ-
ated with spatial memory, learning, and navigation [2, 3].

The primary symptoms of balance disorder include dizziness,
unsteadiness and falls. 15-20% of the adult population annual-
ly experience sensation described as "dizziness" [4]; this same
condition, occurring suddenly, accounts for 2.1-3.6% of emer-
gency department visits [5]. Dizziness can occur in any patient,
with middle and inner ear disorders being the most common
causes in patients < 50 years, while in patients > 70 years
a more comprehensive assessment of the factors causing
unsteadiness and balance problems is required due to the
high risk of falls and related complications [6-8]. The balance
control is negatively affected by aging. Age-related changes in
the body are multifaceted and encompass a decrease in deep
and superficial sensation, vision disturbances (especially con-
trast detection and depth perception), vestibular and coch-
lear dysfunctions, a decrease in strength and tone across va-
rious muscle groups, and impaired regulatory mechanisms
of the central nervous system (CNS), including slowing down
of afferent processing and executive functioning. Severe im-
pairment in any of the above systems may predispose the
elderly patients to falls, with such risk increasing significantly
with the number of functions affected [9]. Fall-related injuries
are the sixth leading cause of mortality in the elderly people
worldwide, with up to $10 billion annual costs for the treat-
ment of these injuries [10, 11].

Balance may be disturbed by a variety of somatic and neu-
rological disorders affecting both central and peripheral
nervous systems. Risk factors associated with balance disor-
ders include female gender, low level of education, age over
40 years, cardiovascular diseases (CVDs), and anxiety and
depression [12, 13]. Finding the true cause of these symp-
toms is often challenging due to the multi-component na-
ture of the balance system. Patients may be confused when
describing their sensations, using terms such as "dizziness",
"unsteadiness’, "discomfort’, "rocking sensation" etc. and
therefore a multidisciplinary approach to the management of
these patients is required. Incorrect topical diagnosis or late
detection of the cause underlying poor functional balance
often leads to the gravely limited motor function and signifi-
cantly reduced quality of life in these patients.

In clinical practice, a comprehensive assessment of the bal-
ance system functioning is of significant importance, not
only from a diagnostic standpoint, but also for the selection

of an appropriate therapeutic intervention. Consequently,
a multitude of specialized assessment tools, questionnaires,
scales, and devices have been developed, which have now be-
come integral components of international standards for the
diagnosis of diseases. The current assessment techniques have
significant drawbacks and are not universally applicable for the
majority of disorders associated with vestibular dysfunction,
dysbasia, and postural disorders. Most of them are published
in English, which also complicates their use by Russian-speak-
ing medical professionals, and a direct word-for-word transla-
tion of a scale or a test does not necessarily ensure consis-
tent application within a single country. Therefore, linguistic
validation and evaluation of the psychometric properties of
the Russian versions of these assessment tools is a necessity.

Recently, new tools for comprehensive assessment of the bal-
ance systems have been developed with the potential for use
in clinical practice. Mini-BESTest is one such tool that has
already been recommended and adapted by numerous re-
searchers of methods to detect balance deficits and postural
disorders [14-17]. This test was developed by the Head of the
Balance Disorders Laboratory at Oregon Health and Sciences
University, Prof. Fay B. Horak et al. Their intention initially
was to create a universal tool to assess the functioning of all
the systems involved in maintaining balance and to identify
the localization of the disorder causing balance impairment.
Their work yielded in the BESTest (Balance Evaluation Sys-
tems Test). They conducted a study including 22 participants
aged 5088 years. The study sample included a control group
with no signs of balance problems and participants with bal-
ance impairment caused by various factors (uni- and bilateral
vestibulopathy, Parkinson's disease, peripheral neuropathy, hip
arthroplasty). The study findings showed that patients with
different diagnoses scored poorly on different sections of
the BESTest. For example, patients with unilateral vestibular
insufficiency had worse results in Section V (Sensory Orien-
tation), while patients with Parkinson's disease had worse results
in Section [V (Postural Responses) [18].

The authors reported that their methodology allowed cli-
nicians to identify the specific mechanism underlying im-
paired balance, but they also admitted the need for further
studies to improve the test. The Mini-BESTest has become
such a modification. Initially, the BESTest consisted of
36 tasks, grouped into six sections evaluating different ba-
lance control systems and mechanisms. The authors selected
14 tasks belonging evenly to four of the six sections from the
original BESTest using Rasch psychometric analysis. The new
14-item scale was referred to as the Mini-BESTest [19].

The Mini-BESTest study was conducted at a rehabilitation
center where 115 patients (mean age 62.7 years) were recruit-
ed. The patients had various neurological diagnoses, including
stroke-related hemiparesis, Parkinson's disease, neuromuscu-
lar disorders, hereditary ataxia, multiple sclerosis, nonspecific
age-related balance system disorders, peripheral vestibular
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disorders, traumatic brain injury, diffuse encephalopathy, cer-
vical myelopathy, and CNS neoplasm. Inclusion criteria were
the ability to walk with or without a cane and the absence of
severe cognitive or communication impairments. The authors
note that the novel Mini-BESTest offers a unique brief clinical
rating scale for balance and can be used for assessment of
severity for different neurological disorders. For example, in
a study of 80 patients with Parkinson's disease, the sensi-
tivity and specificity of the BESTest and Mini-BESTest were
compared, and it was determined that both tests were suit-
able for balance assessment. However, with the Mini-BESTest,
the difference in results between patients with and without
history of falls was greater than with the BESTest (27% vs. 19%,
respectively), suggesting that the Mini-BESTest had better
sensitivity. The most significant benefit of the Mini-BESTest
in clinical practice is that it takes half as much time com-
pared to the BESTest.[20] The Mini-BESTest is widely used
in various countries to assess the balance in a range of neu-
rological disorders, both in neurological clinics and rehabili-
tation centers [21-25].

The objective of our study is to develop an official Rus-
sian version for cultural and linguistic adaptation of the
Mini-BESTest to ensure its conceptual equivalence to the
original source document (stage 1 of the linguistic va-
lidation) and to carry out cognitive debriefing of this trans-
lation.

Materials and methods

The developer of the original test, FB. Horak, granted her
written consent for adaptation of the Mini-BESTest. The
first stage of linguistic adaptation was performed by spe-
cialists of the Center for Validation of International Scales
and Questionnaires of the Research Center of Neurology.
The cultural and linguistic adaptation was performed accord-
ing to general requirements. Forward translation was done
by two Russian-speaking medical translators and the back-
ward translation — by native speakers with medical edu-
cation. The Russian version was reviewed by an expert com-
mittee chaired by an expert translator who was not involved
in the translation of the Mini-BESTest. The committee inclu-
ded medical translators and neurologists with more than
5 years of experience.

The cognitive debriefing was performed at the Research Cen-
ter of Neurology and K.N. Tretyakov Department of Neuro-
logy in V.I. Razumovsky Saratov State Medical University at
the stroke unit and at the neurology department. The study
was approved by the local ethical committee of the VI. Ra-
zumovsky Saratov State Medical University (protocol No. 6
of 16 January, 2024).

The inclusion criteria for the cognitive debriefing were the
age of patients > 18 years and a patient's informed consent.
The recruited patients had central vestibular disorders and

Mini Balance Evaluation Systems Test validation

were diagnosed with ischemic stroke, cerebral microangiop-
athy, Parkinson's disease, and multiple sclerosis. Important
criteria included the ability to walk independently or with
technical support (with a cane), without an assistant, and
the absence of severe cognitive impairment according to the
Mini Mental State Examination (MMSE).

Exclusion criteria were severe sensory impairment (major
visual, hearing, and deep sensory impairment), decompensa-
tion of somatic diseases, class 3 obesity, and severe muscu-
loskeletal disorders.

The cognitive debriefing included 18 patients (10 males and
8 females with neurological diseases: cerebral microangiopathy
(n = 5), Parkinson's disease (n = 4), multiple sclerosis (n = 3),
vertebrobasilar stroke (n = 3), and carotid artery-related stroke
(n = 3). All patients were native Russian speakers, and the
patients' diagnosis met the international criteria.

Results and discussion

The Mini-BESTest consists of 14 tasks developed to eval-
uate various mechanisms that are responsible for balance.
The tasks are organized into four sections (domains) as-
sessing various balance control systems. The first section in-
cludes three tasks for preliminary assessment of the balance.
The second section consists of three items to assess postural
responses. Three tasks of the third section assess the senso-
ry orientation. The final section includes five tests that focus
on stability in gait. The methodology of the Mini-BESTest re-
quires additional equipment, including a vestibular cushion, a
chair without armrests and wheels, a stopwatch, a platform
with a slope, a box approximately 23 cm high, and adhesive
tape for measuring and marking the distance on the floor.
A patient has to follow instructions to perform each task and
the patient's performance is scored from 0 to 2, with a ma-
ximum test score of 28. Based on the score, it is possible to
determine whether the patient has a balance disorder and
to identify the underlying mechanism.

The translation and development of the final Russian version
of Mini-BESTest posed some challenges related to conceptual
equivalence of the English and Russian versions. Since each task
includes instructions, the Russian text should be clear for both
physicians and patients. In the course of the work, several minor
adjustments were made to the test instructions. The instructions
for performing the tasks and interpretation of the obtained re-
sults in the Postural Responses section and the Sensory Orienta-
tion section were clarified. For instance, to make the instructions
for the Compensatory Stepping Forward, Backward, and Lateral
tasks more understandable, the phrasing "do whatever is ne-
cessary, including taking a step, to avoid a fall" was replaced by
"take a step to avoid falling". In the instructions for the Stand on
One Leg task, the phrasing "Lift your leg off of the ground be-
hind you without touching or resting your raised leg upon your
other standing leg " has been replaced by "You need to raise
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one leg without touching the opposite leg". In the Sit to Stand
task, the phrase "thrusting of the arms forward" was changed
to "compensatory forward arm movement".

The cognitive debriefing was performed by neurologists in-
dependently. The interval between examinations by the two
investigators was < 24 h. On average, the test took 20 min
and the scoring took 5 min. Cognitive debriefing revealed no
confusions in understanding the task instructions and further
interpretation of the results. Based on the results of cognitive
debriefing, the final Russian version was approved during the
meeting of the expert committee.
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