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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 

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 
neurorehabilitation 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 
within structured inpatient neurorehabilitation 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 
neurorehabilitation 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 
neurorehabilitation 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.

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 (Δ) 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 50–78 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. 
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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.

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 Δ(intervention) 
− Δ(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).
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Descriptive secondary analysis 
(aggregate-level) 

Study 1: 
Kick/knee-strike 
N=50 (n=25/25) 

Study 2: 
Adapted boxing 
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: 
Δ (change) 
Net effect (Intervention & Control) 

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

Figure 4. Mini-BESTest domain-level net effects.
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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 1. Characteristics of included studies.

Study Outcome Group Pre Post Δ 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 − 
Control) 0.5 s

kick-/knee-strike Mini-BESTest total 
(points) Control 17.9 21.8 3.9

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 − 
Control) 0.7 s

Adapted boxing Mini-BESTest total 
(points) Control 18.5 22.9 4.4

Intervention 18.3 24.0 5.7
Net effect (Intervention − 
Control) 1.3 points

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

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

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

Table 3. Summary of net effects (for quick reviewer reading).
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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 (Δ(intervention) − 
Δ(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, 

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 



68

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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Аннотация.
Введение: Программы упражнений, основанные на 

элементах боевых искусств, всё чаще применяются в 
качестве дополнения к нейрореабилитации нарушений 
походки и равновесия.

Цель: Провести описательный вторичный анализ двух 
тренировочных модулей, основанных на элементах боевых 
искусств, реализованных в рамках многопрофильной 
стационарной нейрореабилитации и сестринского ухода. 

Материалы и методы: Проведен пост-хок вторичный 
анализ агрегированных результатов двух проспективных 

исследований с параллельными группами (общая выборка N 
= 96). В первом исследовании включена гетерогенная когорта 
пациентов с нарушениями походки, во втором — пациенты 
с болезнью Паркинсона после DBS. Извлечены средние 
групповые значения до реабилитации и через две недели 
после завершения курса. Чистый эффект рассчитывался как 
разница изменений между интервенционной и контрольной 
группами.

Результаты: Оба тренировочных модуля ассоциированы 
с улучшением показателей мобильности и равновесия 
в рамках соответствующих исследований. Чистый 
эффект для теста Timed Up and Go (TUG) составил 0,5 с 
для упражнений с ударами ногами/коленями и 0,7 с для 
адаптированного бокса; для TUG-cognitive — 0,1–0,2 с. 
Для шкалы Mini-BESTest чистый эффект составил 0,7 и 1,3 
балла соответственно. В исследовании адаптированного 
бокса индекс Бартел составил +2,2 балла. Числовые 
различия между исследованиями были незначительными.

Выводы: Оба тренировочных модуля были ассоциированы 
с небольшими числовыми улучшениями мобильности 
и равновесия в рамках многопрофильной стационарной 
нейрореабилитации и сестринского ухода. Полученные 
результаты предоставляют контекстуальное представление 
о возможной роли упражнений, основанных на элементах 
боевых искусств, в программах нейрореабилитации. 
Для уточнения клинической значимости данных 
подходов необходимы дальнейшие стандартизированные 
исследования.

Ключевые слова: нейрореабилитация, нарушения 
походки, болезнь Паркинсона, DBS, Mini-BESTest, Timed 
Up and Go, адаптированный бокс, упражнения боевых 
искусств.
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შესავალი: საბრძოლო ხელოვნებაზე დაფუძნებული 
სავარჯიშო პროგრამები სულ უფრო ხშირად 
გამოიყენება სიარულისა და ბალანსის დარღვევების 
ნეირორეაბილიტაციის დამატებით მეთოდად.

მიზანი: საბრძოლო ხელოვნებაზე დაფუძნებული 
ორი სარეაბილიტაციო მოდულის აღწერითი 
მეორეული ანალიზის ჩატარება, რომლებიც 
განხორციელდა მრავალპროფილური სტაციონარული 
ნეირორეაბილიტაციისა და საექთნო მოვლის 
ფარგლებში.

მასალა და მეთოდები: ჩატარდა აღწერითი მეორეული 
ანალიზი ორი პროსპექტიული პარალელური ჯგუფის 
კვლევის აგრეგირებული შედეგების გამოყენებით (სულ 
N = 96). პირველ კვლევაში ჩართული იყო სიარულის 
დარღვევების მქონე შერეული კოჰორტა, ხოლო მეორე 
კვლევაში — პარკინსონის დაავადების მქონე პაციენტები 
DBS-ის შემდეგ. ამოღებული იქნა ჯგუფური საშუალო 
მაჩვენებლები რეაბილიტაციამდე და სარეაბილიტაციო 
კურსის დასრულებიდან ორი კვირის შემდეგ, ხოლო 
თითოეული კვლევის ფარგლებში წმინდა ეფექტი 
გამოითვალა ინტერვენციულ და საკონტროლო 
ჯგუფებში ცვლილებებს შორის სხვაობის საფუძველზე.
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შედეგები: ორივე სავარჯიშო მოდული ასოცირებული 
იყო მობილობისა და ბალანსის გაუმჯობესებასთან 
შესაბამის კვლევებში. Timed Up and Go (TUG)-ის წმინდა 
ეფექტი იყო 0.5 წამი ფეხისა და მუხლის დარტყმებზე 
დაფუძნებული ვარჯიშებისთვის და 0.7 წამი 
ადაპტირებული კრივისთვის, ხოლო TUG-cognitive-
ისთვის — 0.1–0.2 წამი. Mini-BESTest-ის საერთო ქულის 
წმინდა ეფექტი შეადგენდა შესაბამისად 0.7 და 1.3 
ქულას. ადაპტირებული კრივის კვლევაში Barthel-ის 
ინდექსმა აჩვენა +2.2 ქულიანი წმინდა გაუმჯობესება. 
კვლევებს შორის წმინდა ეფექტების რიცხვობრივი 
განსხვავებები მცირე იყო;

დასკვნა: ორივე სტრუქტურირებული საბრძოლო 
ხელოვნებაზე დაფუძნებული სარეაბილიტაციო 
მოდული ასოცირებული იყო მობილობისა და 
ბალანსის მაჩვენებლების მცირე რიცხვობრივ 

გაუმჯობესებებთან მრავალპროფილური 
სტაციონარული ნეირორეაბილიტაციისა და საექთნო 
მოვლის ფარგლებში. მიღებული შედეგები აღწერით 
წარმოდგენას იძლევა იმის შესახებ, თუ როგორ შეიძლება 
ინტეგრირდეს ფიზიკურ ვარჯიშებზე დაფუძნებული 
სარეაბილიტაციო მიდგომები მობილობისა და 
ბალანსზე ორიენტირებულ ნეირორეაბილიტაციის 
პროგრამებში. ამ სარეაბილიტაციო მიდგომების 
კლინიკური მნიშვნელობის უკეთ განსაზღვრისათვის 
საჭიროა დამატებითი სტანდარტიზებული კვლევები 
ჰარმონიზებული პოპულაციებითა და ინტერვენციის 
დიზაინით.
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