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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Introduction: Martial arts—inspired exercise programs are
increasingly used as adjuncts to neurorehabilitation for gait and
balance impairments.

Objective: To perform a descriptive secondary analysis of two
martial arts—inspired rehabilitation modules implemented within
multidisciplinary inpatient neurorehabilitation and nursing care.

Methods: A post hoc secondary analysis was conducted
using aggregated results from two prospective parallel-group
studies (total N = 96). The first study included a mixed cohort
of patients with gait impairments, whereas the second included
patients with Parkinson’s disease after DBS. Group mean
values before rehabilitation and two weeks after completion of
the rehabilitation course were extracted, and within-study net
effects were calculated as the difference between changes in
intervention and control groups.

Results: Both exercise modules were associated with
improvements in mobility and balance within their respective
studies. The net effect for Timed Up and Go (TUG) was 0.5 s for
kick-/knee-strike training and 0.7 s for adapted boxing, while
for TUG-cognitive it was 0.1-0.2 s. For the Mini-BESTest total
score, the net effect was 0.7 points and 1.3 points, respectively.
In the adapted boxing study, the Barthel Index showed a net
improvement of +2.2 points. Numerical differences between
studies were small.

Conclusion: Both  structured martial arts—inspired
rehabilitation modules were associated with small numerical
improvements in mobility and balance outcomes within
multidisciplinary inpatient neurorehabilitation and nursing
care. The findings provide insight into the integration of martial
arts—inspired rehabilitation approaches within multidisciplinary
neurorehabilitation and nursing care pathways.

Key words. Neurorehabilitation, gait impairments,
Parkinson’s disease, DBS, Mini-BESTest, Timed Up and Go,
adapted boxing, martial arts—inspired exercise.

Introduction.

Axial motor symptoms—gait impairment and postural
instability—remain among the key causes of falls, loss of
independence, and reduced quality of life in patients with
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Parkinson’s disease (PD). These impairments often respond
incompletely to dopaminergic therapy and may persist even
after surgical treatment, including deep brain stimulation (DBS),
creating a need for additional non-pharmacological strategies to
improve mobility and balance [1-4].

Physical neurorehabilitation is a cornerstone of care for
patients with PD and gait disturbances. Clinical guidelines
support multicomponent exercise programs targeting gait,
balance, strength, and dual-task performance [5-7].

Such interventions are widely implemented within
multidisciplinary rehabilitation programs, including inpatient
settings. This perspective is consistent with broader nursing
research from Kazakhstan emphasizing the importance of
organizational readiness, interdisciplinary collaboration, and
the development of nursing services as components of effective
professional functioning and continuity of patient care [8-10].

However, practical rehabilitation protocols vary considerably
in their specific content, dosage, and cueing principles. As a
result, the rehabilitation-related role and practical integration
of individual exercise modules within multidisciplinary
neurorechabilitation and nursing care programs remain
insufficiently described.

In addition to motor symptoms, patients with Parkinson’s
disease and those undergoing DBS often require complex
multidisciplinary  care, including nursing support for
postoperative monitoring, complication prevention, patient
education, rehabilitation adherence, and long-term functional
management [11-13]. These challenges highlight the importance
of effective rehabilitation and supportive care strategies in this
population. From a nursing care perspective, mobility- and
balance-oriented rehabilitation modules are relevant because
nurses are involved in monitoring functional status, identifying
fall risk, reinforcing patient adherence, and supporting continuity
of care during and after inpatient neurorehabilitation.

Among exercise modalities proposed for PD rehabilitation,
martial arts—inspired approaches have attracted increasing
attention. Strike-based exercises and adapted boxing may
engage coordinated upper- and lower-limb movements,
multiplanar motor control, and responses to external cues.
These characteristics may stimulate both anticipatory and
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reactive postural control mechanisms. In contrast, kick- and
knee-strike exercises may place greater emphasis on lower-limb
strength, coordination, and anticipatory postural adjustments.
While such theoretical differences are plausible, empirical
comparisons between these approaches remain limited.
Adapted boxing programs, particularly non-contact boxing
such as the Rock Steady Boxing (RSB) program, have gained
popularity as therapeutic physical exercise for patients with
Parkinson’s disease. A retrospective observational study of 62
Parkinson's disease patients participating in the RSB program
demonstrated significant improvements in the 30-second sit-to-
stand test and the Timed Up and Go test, indicating improved
functional mobility [14].

Both exercise modules have been previously implemented
withinstructured inpatientneurorehabilitation programs and have
demonstrated beneficial effects on gait and balance outcomes in
separate prospective studies. However, the practical integration
of these exercise modules within multidisciplinary inpatient
neurorchabilitation remains insufficiently characterized.

A descriptive side-by-side analysis may provide contextual
rehabilitation insight into the range and magnitude of effects
associated with different exercise modules when implemented
within similar rehabilitation settings.

Aim.

The aim of the present study was to perform a descriptive
secondary analysis of two martial arts—inspired rehabilitation
modules implemented within multidisciplinary inpatient
neurorchabilitation and nursing care, focusing on mobility,
balance, and functional rehabilitation outcomes.

To facilitate contextual interpretation within this descriptive
secondary analysis, the conceptual differences between the two
intervention modules are summarized in Figure 1.

Materials and Methods.

Study design:

The present study was designed as a descriptive secondary
analysis intended to explore rehabilitation-related patterns
across two independently conducted neurorehabilitation studies.

Data sources:

The analysis was based on data extracted from two previously
published prospective studies: the primary kick-/knee-strike
study (Raissova, K., Uakkazy, G., Shashkin, C., Akhmadeeva,
G., Kurmasheva, A., & Alaidarova, M.) and the primary adapted
boxing study (Uakkazy, G. B., Shashkin, C. S., Akhmadeeva,
G. N., Muratbaykyzy, A., Myrzaev, J. T., Kozykenov, A. A.,
Saltabaeva, U. S., & Kutybaeva, B. S.). These two publications
served as the sole primary data sources for the present secondary
analysis. For clarity, they are hereafter referred to as Study 1
(kick-/knee-strike) and Study 2 (adapted boxing).

From each publication, group-level outcome values before
and after the rehabilitation course were obtained, together with
descriptive study characteristics including sample size, group
allocation, age range, diagnostic spectrum and disease stage
(if reported), inclusion and exclusion criteria, parameters of
the standard neurorehabilitation program, and the dose of the
additional exercise module.
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Key methodological characteristics (study design, population,
intervention dose, and outcome measures) were extracted and
are presented descriptively to allow transparent interpretation of
study context and potential sources of bias.

Data extraction:

Group mean outcome values for the control and intervention
groups were extracted from the primary publications. Extracted
variables included baseline and post-rehabilitation values for
the Mini-BESTest and TUG/TUG-cognitive scales, as well as
Barthel Index scores were reported.

Data were extracted by one researcher and subsequently
independently verified by a second reviewer against the original
published tables prior to calculations. The data extraction
process was not blinded. Any discrepancies identified during the
verification process were resolved through discussion between
the two reviewers, with reference to the original publications
until agreement was reached.

The process of data extraction and analysis workflow is
summarized in Figure 2.

Two previously published studies were used as data sources.
Group-level data (pre/post means, sample sizes, and outcome
measures including TUG, TUG-cognitive, Mini-BESTest
domains, and Barthel Index where available) were extracted.
Absolute changes (A) and net effects were calculated from
group-level data.

Participants (as reported in the primary studies):

Participant characteristics were extracted from the two
primary source studies (Study 1 and Study 2). In the kick-/knee-
strike exercise study (N=50), patients with gait impairment
were included: Parkinson’s disease (Hoehn and Yahr stage >3),
parkinsonism, dystonic syndrome, and post-DBS patients with
gait impairment; age 5078 years.

In the adapted boxing study (N=46), patients with sporadic
Parkinson’s disease (Hoehn and Yahr stage >2) who had
undergone deep brain stimulation were included; age 49-75
years.

Interventions (as reported in the primary studies):

In both studies, participants underwent standard
multidisciplinary neurorehabilitation lasting 10 days (excluding
clinic weekends), with a session duration of approximately 4
hours.

In addition to the standard program, intervention groups
performed either:

kick-/knee-strike exercises for approximately 20 minutes daily,
or adapted boxing exercises for approximately 30 minutes daily.

The duration of the additional exercise module differed
between studies: 20 min/day for kick-/knee-strike exercises and
30 min/day for adapted boxing.

The structure and timing of both studies are illustrated in
Figure 3.

Timeline diagram showing the structure of both included
studies. Both studies included baseline assessment, a 10-day
inpatient neurorehabilitation program, and post-intervention
assessment.



Outcomes:

In both studies, assessments were performed before and after
the rehabilitation course, according to the timing reported in the
original publications.

The primary scales included:

Mini-BESTest (total score and the domains Anticipatory
Postural Adjustments, Reactive, Sensory, and Dynamic Gait;
maximum score 28) [15,16].

Timed Up and Go (TUG) and TUG-cognitive tests [17,18].

The Barthel Index was reported only in the adapted boxing
study and was therefore analyzed descriptively in the present
comparison.

Statistical analysis:

Based on published mean values, absolute changes were
calculated as follows: improvement = pre — post for time-based
outcomes (TUG/TUG-cognitive; seconds) and improvement =
post — pre for score-based scales (Mini-BESTest, Barthel Index).

The analysis was based on aggregate-level published data.
Net effects were calculated descriptively as A(intervention)
— A(control). Formal inferential statistical analyses were not
performed because individual-level data and measures of
variability were unavailable.

Ethical considerations:

This secondary analysis used aggregated data derived from
previously published studies. No individual-level or identifiable
patient data were accessed. Because all data were publicly
available and anonymized, ethical approval was not required
for the present analysis.

Results.

Two primary source studies were included in this secondary
analysis: Study 1 (kick-/knee-strike exercises) and Study 2
(adapted boxing): (1) a kick-/knee-strike exercise study (N = 50;
control n = 25, intervention n = 25) and (2) an adapted boxing
study (N = 46; control n = 23, intervention n = 23).

Patients with gait and balance impairment
in inpatient neurorehabilitation

4

l Standard multidisciplinary inpatient neurorehabilitation

&

Kick-/knee-strike exercises

3

Adapted boxing

(20 min/day)

Lower-limb dominant tasks

L]

» Repetitive kicking and knee-strike movements
* Anticipatory postural adjustments

Strength and coordination emphasis

5

(30 min/day)

Whole-body coordinated tasks

Upper- and lower-limb movements
Multiplanar motor activity

External cueing / response demands

&

Functional mobility and balance outcomes

TUG » TUG-cognitive » Mini-BE5Test

\
Additional outcome |
(Adapted boxing enly)

Barthel Index

-

Figure 1. Conceptual diagram of differences between the two martial arts—inspired intervention modules.

Both interventions were implemented as add-ons to a standard multidisciplinary inpatient neurorehabilitation program. Kick-/knee-strike exercises
mainly emphasized repetitive lower-limb movements, strength, coordination, and anticipatory postural control, whereas adapted boxing involved
coordinated upper- and lower-limb tasks, multiplanar movement patterns, and external cueing demands. Both programs targeted functional
mobility and balance outcomes, assessed primarily by the TUG, TUG-cognitive, and Mini-BESTest scales. The Barthel Index was additionally

reported only in the adapted boxing study.
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Study 1: Study 2:
Kick/knee-strike Adapted boxing
N=50 (n=25/25) N=46 (n=23/23)

Extracted data:

Group means (pre/post), sample sizes
TUG, TUG-cognitive,
Mini-BESTest (total + domains),
Barthel Index (if available)

Calculations:
A (change)
Net effect (Intervention & Control)

Descriptive secondary analysis
(aggregate-level)

Figure 2. Flow diagram of data sources, extraction, and analysis process.
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Figure 3. Timeline of included studies.

Reactive
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Figure 4. Mini-BESTest domain-level net effects.




Table 1. Characteristics of included studies.

Parameter

Study 1: kick-/knee-strike exercises

Study 2: Adapted boxing

Setting

Inpatient multidisciplinary neurorehabilitation (“Shashkin
clinic”)

Inpatient multidisciplinary neurorehabilitation
(“Shashkin clinic”)

Primary study design (as reported)

Prospective controlled study, 2 parallel groups

Prospective controlled study, 2 parallel
groups

Total sample size

N =50

N=46

Groups

Control n = 25; Intervention n = 25

Control n = 23; Intervention n = 23

Population / diagnosis

Mixed gait disorders: PD (Hoehn—Yahr >3), parkinsonism,
dystonic syndrome, and post-DBS gait disorders

Sporadic PD (Hoehn—Yahr >2), all post-DBS

Age, years 50-78 49-75
Sex, n Men 21; Women 29 Men 18; Women 28
Standard neurorehabilitation Yes (both groups) Yes (both groups)

Add-on exercise module
(intervention)

+20 min/day kick-/knee-strike exercises

+30 min/day adapted boxing

Program duration

10 consecutive days (no weekend breaks)

10 consecutive days (no weekend breaks)

Assessment time points

Pre-rehabilitation and two weeks after completion of the
rehabilitation course

Pre-rehabilitation and two weeks after
completion of the rehabilitation course

Outcomes reported

TUG, TUG-cognitive, Mini-BESTest

TUG, TUG-cognitive, Mini-BESTest, Barthel
Index

Disease duration

Not explicitly reported in the original studies

Not explicitly reported in the original studies

Hoehn—Yahr stage

>3 (Parkinson's disease)

>2 (Parkinson's disease)

Medication status

Participants may have been on Parkinson's disease
medication as part of standard treatment

Participants may have been on Parkinson's
disease medication as part of standard
treatment

Randomization methods

Allocation method not fully described in the original
publications

Allocation method not fully described in the
original publications

Table 2. Primary outcomes: TUG and Mini-BESTest total (changes and net effect).

Study Outcome Group Pre Post A improvement* Net effect**
kick-/knee-strike TUG (s) Control 9.9 8.4 1.5
Intervention 10.1 8.1 2.0
Net effect (Intervention — 05 s
Control) )
Kick-/knee-strike o n-BESTesttotl e 17.9 218 39
(points)
Intervention 18.1 22.7 4.6
Net effect (Intervention — .
Control) 0.7 points
Adapted boxing TUG (s) Control 9.8 8.3 1.5
Intervention 10.1 7.9 2.2
Net effect (Intervention — 07s
Control) )
Adapted boxing Mini-BESTest total (1o 18.5 29 4.4
(points)
Intervention 18.3 24.0 5.7
Net effect (Intervention — .
Control) 1.3 points

* For time-based measures (TUG), A improvement = Pre — Post. For score-based measures (Mini-BESTest), A improvement = Post — Pre.
** Net effect = A(intervention) — A(control).

Table 3. Summary of net effects (for quick reviewer reading).

Outcome Net effect: kick-/knee-strike | Net effect: Adapted boxing Descriptive numerical difference
TUG (s) 0.5 0.7 +0.2

TUG-cognitive (s) 0.1 0.2 +0.1

Mini-BESTest total (points) 0.7 1.3 +0.6

Mini-BESTest — APA (points) 0.5 0.5 0.0

Mini-BESTest — Reactive (points) 0.1 0.2 +0.1

Mini-BESTest — Sensory (points) 0.5 0.5 0.0

Mini-BESTest — Dynamic gait (points) 0.2 0.1 —0.1

Barthel Index (points) NA +2.2 NA
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Baseline values for the Mini-BESTest were similar between
the control and intervention groups within both studies, ranging
from 17.9 to 18.1 for the kick-/knee-strike group and 18.3 to
18.5 for the adapted boxing group.

Functional mobility (TUG and TUG-cognitive):

In both studies, improvements in TUG and TUG-cognitive
were observed in the control and intervention groups (Table 2).
The improvement in TUG ranged from 0.5 seconds for kick-/
knee-strike training to 0.7 seconds for adapted boxing. The net
effect for TUG-cognitive was 0.1 to 0.2 seconds in both groups.

Balance (Mini-BESTest):

The Mini-BESTest total score increased in both intervention
groups (Table 3). The net improvement was 0.7 points for kick-/
knee-strike training and 1.3 points for adapted boxing.

In the domain of Dynamic Gait, a notable difference was
observed between the two programs, with the kick-/knee-
strike study showing a net effect of 0.2 points, while the
adapted boxing study showed a net effect of 0.1 points (Table
3). This small difference may reflect variation in dynamic
balance responses between the intervention modules.
In summary, both studies demonstrated improvements in
balance within their respective intervention groups.

A domain-level visualization of these patterns is presented in
Figure 4.

Radar chart showing domain-level net effects for the Mini-
BESTest. Domains include Anticipatory Postural Adjustments
(APA), Reactive Postural Control, Sensory Orientation, and
Dynamic Gait. Values represent net effects (A(intervention) —
A(control)) for each domain.

Activities of daily living (Barthel Index):

The Barthel Index showed a net improvement of +2.2 points in
the adapted boxing study, indicating a modest improvement in
activities of daily living.

Discussion.

The present study provides a contextual overview of two
structured martial arts—inspired rehabilitation modules
implemented within multidisciplinary neurorehabilitation and
supportive nursing care.

This secondary analysis of two published studies examined
the rehabilitation-related outcome patterns of two martial arts—
inspired exercise modules—adapted boxing and kick-/knee-
strike exercises—when implemented as add-ons to standard
inpatient neurorehabilitation programs. Both interventions were
associated with improvements in mobility and balance outcomes
relative to control conditions within their respective studies.

Domain-level comparison and hypothetical mechanisms:

At the Mini-BESTest domain level, descriptively larger
changes were observed in both studies for the Anticipatory
Postural Adjustments and Sensory Orientation domains. Slightly
greater improvements in the Reactive Postural Control domain
were observed in the adapted boxing study compared with the
kick-/knee-strike exercise study.

These observations should be interpreted cautiously. One
possible explanation is that adapted boxing involves coordinated
upper- and lower-limb movements, multiplanar motor tasks,
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and responses to external cues, which may engage elements of
reactive postural control. However, these observations remain
speculative and require confirmation in future studies.

Evidence context:

Physical exercise is widely recognized as a key component of
rehabilitation in Parkinson’s disease, and clinical physiotherapy
guidelines emphasize the importance of targeted training of
gait, balance, strength, and dual-task performance [7,19].

Recent review-level evidence suggests that boxing-based
exercise may be feasible in people with Parkinson’s disease
and may be associated with improvements in both motor and
non-motor outcomes, with generally high adherence and an
acceptable safety profile [20]. However, the available literature
remains heterogeneous in terms of intervention content, patient
populations, and outcome reporting, and the magnitude of
reported effects is generally modest.

At the same time, more conservative synthesis-level evidence
indicates that these effects may be limited or uncertain. A recent
systematic review with meta-analysis reported no statistically
significant effects of boxing interventions on several outcomes,
including Timed Up and Go (TUG), dual-task TUG, balance
confidence, 6-min walking test, and health-related quality of
life, although only a small number of studies were eligible for
quantitative synthesis [21].

Consistent with this cautious interpretation, a systematic review
restricted to randomized controlled trials found that boxing
interventions were associated primarily with improvements in
balance and quality of life, whereas findings for other functional
outcomes remained inconsistent, reflecting the limited number
and heterogeneity of available randomized studies [22].

Beyond review-level evidence, smaller clinical studies
provide additional, but still preliminary, support for the
potential multidimensional effects of boxing-based exercise.
For example, a pilot randomized controlled trial comparing
boxing with and without kicking techniques demonstrated that
both interventions were feasible and safe and were associated
with improvements in balance, without significant differences
between protocols [23]. Similarly, a 12-week community-based
boxing program was associated with improvements in motor
symptoms, non-motor symptom burden, depressive symptoms,
and quality of life, although not all domains, such as apathy,
showed significant change [24].

Taken together, these findings indicate that boxing-based and
related martial arts—inspired exercise interventions may be
beneficial for people with Parkinson’s disease, but the current
evidence base remains limited, methodologically heterogeneous,
and characterized by generally small effect sizes. This context
supports cautious interpretation of descriptive findings, such
as those reported in the present study, and highlights the need
for more robust, directly comparative trials within standardized
rehabilitation frameworks.

Practical Implications.

Within an inpatient neurorehabilitation setting, both kick-/
knee-strike exercises and adapted boxing may be considered
as potential options for additional therapeutic exercise in
patients with gait and balance impairments. When selecting
a specific protocol, clinicians may reasonably consider the



patient’s predominant motor deficits, cognitive status, fall risk,
tolerance of exercise intensity, and the available institutional
resources, including staff expertise and equipment. Within
multidisciplinary neurorehabilitation and nursing care settings,
such exercise modules may also support rehabilitation-oriented
nursing care, monitoring of exercise tolerance and fall risk,
reinforcement of adherence to rehabilitation activities, and
continuity of functional support during inpatient care [11-
13,25,26].

Limitations.

Several limitations should be considered when interpreting the
findings of the present study.

First, the analysis was based on two independent studies rather
than a direct head-to-head trial. The study populations differed
substantially in diagnostic composition, disease stage, and
clinical characteristics. In particular, the kick-/knee-strike study
included a heterogeneous cohort of gait disorders, whereas the
adapted boxing study included patients with Parkinson’s disease
after DBS. These differences limit direct comparability between
studies.

Second, only published aggregate-level data were available
for analysis. Individual participant-level data and measures of
variability were unavailable, which precluded formal inferential
statistical analyses, adjustment for potential confounders, and
estimation of statistical uncertainty.

Third, the duration of the additional exercise intervention
differed between studies (20 vs 30 minutes/day), which may
have influenced the observed differences in outcomes.

Fourth, detailed baseline disease severity measures, including
UPDRS scores and disease duration, were not consistently
reported in the original studies and therefore could not be
included in the present analysis.

Finally, both studies were conducted at a single center with
relatively short follow-up periods, which may limit external
validity and the interpretation of long-term rehabilitation effects.

Future Directions.

Future studies using unified and standardized rehabilitation
designs may help clarify the role of different martial arts—
inspired exercise protocols within a unified study design. Such
studies should use standardized intervention dose and intensity,
harmonized inclusion criteria with clearly defined disease
stages, control of relevant baseline covariates, and longer
follow-up periods to evaluate both the durability and clinical
significance of rehabilitation outcomes.

Conclusion.

Structured adapted boxing and kick-/knee-strike exercise
modules were associated with modest improvements in
mobility and balance outcomes when implemented within
multidisciplinary inpatient neurorehabilitation and nursing
care. The present secondary analysis provides rehabilitation-
related insight into how different exercise-based rehabilitation
approaches may contribute to functional mobility, balance-
oriented rehabilitation pathways, and supportive nursing care
settings within multidisciplinary neurorehabilitation programs.
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AHHOTALIMA.

Beenenme: Ilporpammbl ynpakHEHUH, OCHOBAaHHBIE Ha
9NIEMEHTax OOCBBIX MCKYCCTB, BCE dalle NPHMEHSIOTCS B
KadecTBE JIOTIONHEHMSI K HeWpopeaOMInTanuyd HapymIeHHH
TTOXOAKH ¥ PABHOBECHSL.

Henanb: IlpoBecTn omnMcarenbHBIA BTOPUYHBIM aHaMU3 JBYX
TPEHUPOBOYHBIX MOJYJIEH, OCHOBAaHHBIX HA JIEMEHTaX OOEBBIX
HCKYCCTB, PEalM30BaHHBIX B paMKaXx MHOTOIPO(QHIBHON
CTaIlMOHAPHOH HEHPOpeaOUINTAINN U CECTPUHCKOTO yXO/a.

Marepuanbl u Metoabl: IIpoBeneH MOCT-XOK BTOPHUYHBII
aHaJIM3 arpermpoBaHHBIX PE3YNIBTATOB JBYX NPOCHEKTUBHBIX
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HCCIICIOBAaHUY C MapauIeIbHBIMHE IpyIinamu (001as BeIoopka N
=96). B mepBoM HcclieIOBaHUH BKITIOUCHA TETCPOTCHHAS KOTOPTA
MAI[CHTOB C HAPYIICHUSAMU ITOXOIKH, BO BTOPOM — MAIMECHTHI
¢ Oonesnpro [lapkuuacona mocie DBS. M3BneueHsr cpemnue
TPYMIIOBBIC 3HAUCHUS J0 peaOWINTAIlMH W Yepe3 JBE HENeu
oCITe 3aBepIneHs Kypca. YucThiid 3 dekt paccunThiBaics Kak
pa3HUIlA U3MCHEHUI MKy HHTCPBEHIIMOHHON U KOHTPOJIBHOM
TpyTIamMu.

Pesyabrarhr: O0a TPEHHUPOBOYHBIX MOMYJS aCCOIUHUPOBAHEI
C YIydYIICHHEM TIOKa3aTelicii MOOWJIBHOCTH M PaBHOBECHUS
B paMKaX COOTBETCTBYIOINUX HCCICAOBaHWHA. UMCTHIN
addext musa tecta Timed Up and Go (TUG) cocrasun 0,5 ¢
JUIA yIIPaKHEHWH ¢ ymnapamu Horamwu/koneHsmu u 0,7 ¢ s
amantupoBanHoro Ookca; mis TUG-cognitive — 0,1-0,2 c.
Jast mxansl Mini-BESTest auctsriii addexr cocrasun 0,7 u 1,3
0a/uta COOTBETCTBEHHO. B wWcclemoBaHUM aIanTHPOBAHHOTO
O0okca wHaekc baprenm cocraBmn +2,2 Oamma. Yucmosbie
Pa3IHYMs MEXK]Ty UCCIICAOBAaHUAMU OBLTH HE3HAYUTCIEHBIMU.

BeiBonni: O6a TPEHUPOBOYHBIX MOJTYJISI OBLTH aCCOIIUUPOBAHEI
C HEOOJBIIUMH YHCIOBBIMH YIYYIICHHSIMHA MOOWIFHOCTH
YU PaBHOBECHS B PaMKaX MHOTONMPOQGWIEHOW CTaI[MOHAPHOU
HelpopeaOWINTAIM U CECTPUHCKOrO yxonma. [loixydeHHbIC
PE3YNBTaThl MPEAOCTABIISIOT KOHTEKCTYAIbHOE MPEICTABICHHUEC
0 BO3MOXXHOHM pOJH YHpaKHCHUH, OCHOBAHHBIX Ha 3JIEMEHTaX
0OCBBIX HCKYCCTB, B TIporpaMMax HeHpopecaOWIUTAIHH.
Jus  yTOYHEHWs  KIMHHYCCKOH  3HAUMMOCTH  JTAaHHBIX
MTOJIXOI0B HEOOXOMUMBI JANBHEHININE CTaHIAPTH3UPOBAHHBIC
HCCIICIOBAHUS.

KiarueBbie caoBa: HelpopeaOWIWTANUS, HAPYIICHUS
moxonku, Oone3ns [lapkuncona, DBS, Mini-BESTest, Timed
Up and Go, amanTupoBaHHBIH OOKC, yNpaKHEHUs OOEBBIX
HCKYCCTB.
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