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ANNOTATSIYA 
Ushbu tadqiqotning maqsadi ishemik insultdan keyingi bemorlarda standart reabilitatsiyaga qo‘shimcha ravishda psixomotor 

terapiya (PMT) qo‘llanilgan va qo‘llanilmagan holatlarda Fugl-Meyer baholash shkalasi (Fugl-Meyer Assessment, FMA) bo‘yicha 
oyoq-qo’llarning harakat funksiyasi ko‘rsatkichlaridagi o‘zgarishlarni taqqoslashdan iborat edi. Ushbu prospektiv, ochiq turdagi 
nazoratli tadqiqotda bemorlar tasodifiy taqsimlash usuli asosida guruhlarga ajratildi va yakuniy tahlilga har bir guruhda 50 nafardan, 
jami 100 nafar bemor kiritildi. PMT sakkiz hafta davomida, haftasiga to‘rt marta, har bir mashg‘ulotning rejalashtirilgan davomiyligi 
60 daqiqani tashkil etgan holda o‘tkazildi va zaruratga qarab individual ravishda 90 daqiqagacha uzaytirildi. FMA shkalasi bo‘yicha 
harakat funksiyasi ko‘rsatkichlari boshlang‘ich bosqichda va 8-haftada baholandi. O‘zgarishlar 2 × 2 aralash dizaynli dispersiya 
tahlili yordamida baholanib, o‘rtacha o‘zgarishlarning guruhlararo farqlari, 95% ishonch oraliqlari (IO) va ta’sir kattaliklari keltirildi. 
Qo’l ko‘rsatkichlari PMT guruhida 33,56 balldan 49,28 ballgacha, solishtirma guruhda esa 32,18 balldan 37,44 ballgacha oshdi, oyoq 
ko‘rsatkichlari esa mos ravishda 23,26 balldan 30,78 ballgacha va 22,82 balldan 25,84 ballgacha oshdi. O‘rtacha o‘zgarishlarning 
guruhlararo farqlari PMT foydasiga yuqori ekstremita uchun 10,46 ballni (95% IO: 8,77-12,15), pastki ekstremita uchun esa 4,50 
ballni (95% IO: 3,20-5,80) tashkil etdi. Har ikkala ko‘rsatkich bo‘yicha «vaqt × guruh» omillarining o‘zaro ta’siri statistik jihatdan 
ahamiyatli bo‘ldi (p < 0,001) va guruhlararo o‘zgarishlar bo‘yicha har ikkala taqqoslash Holm tuzatishidan keyin ham statistik 
ahamiyatini saqlab qoldi (p < 0,001). Shunday qilib, qo‘shimcha PMT qo‘llanilishi yakuniy tahlilga kiritilgan bemorlarda sakkiz 
hafta davomida FMA shkalasining har ikkala harakat funksiyasi bo‘limi bo‘yicha yanada sezilarli yaxshilanish bilan bog‘liq bo‘ldi. 
Biroq tadqiqot davomida ayrim ishtirokchilarning chiqib ketishi, tadqiqotning ochiq dizayni va qo‘shimcha terapevtik ta’sir hajmi 
natijalarni sabab-oqibat nuqtayi nazaridan talqin qilish hamda umumlashtirish imkoniyatlarini cheklaydi. 

Kalit so‘zlar: ishemik insult; psixomotor terapiya; Fugl-Meyer baholash shkalasi; qo’llar; oyoqlar; harakat funksiyalarining 
tiklanishi; reabilitatsiya. 

 
Maftuna Bakhtiyor qizi Ibodulloyeva,  

Zarifboy Rajabovich Ibodullayev 
Tashkent State Medical University 

 
UPPER AND LOWER LIMB MOTOR RECOVERY DURING EIGHT WEEKS OF ADJUNCTIVE 

PSYCHOMOTOR THERAPY AFTER ISCHEMIC STROKE 
ANNOTATION 

This study aimed to compare changes in upper- and lower-extremity Fugl–Meyer Assessment (FMA) motor scores following 
standard rehabilitation with or without adjunctive psychomotor therapy (PMT) in patients after ischemic stroke. This prospective, 
open-label controlled study used random allocation and included 100 patients in the final analysis, with 50 patients per group. PMT 
was administered over eight weeks, four sessions per week, with a planned session duration of 60 minutes, individually extended to 
90 minutes when required. FMA motor scores were assessed at baseline and week 8. Changes were evaluated using a 2 × 2 mixed-
design analysis of variance, with between-group differences in mean change, 95% confidence intervals (CIs), and effect sizes 
reported. Upper-extremity scores increased from 33.56 to 49.28 in the PMT group and from 32.18 to 37.44 in the comparison group, 
while lower-extremity scores increased from 23.26 to 30.78 and from 22.82 to 25.84, respectively. The between-group differences 
in mean change favored PMT by 10.46 points (95% CI 8.77–12.15) for the upper extremity and 4.50 points (95% CI 3.20–5.80) for 
the lower extremity. Both time × group interactions were statistically significant (p < 0.001), and both between-group change 
contrasts remained significant after Holm adjustment (p < 0.001). Adjunctive PMT was therefore associated with greater 
improvement in both FMA motor domains over eight weeks among patients included in the final analysis. However, attrition, the 
open-label design, and additional treatment exposure limit causal interpretation and generalizability. 

http://dx.doi.org/10.5281/zenodo.23945565
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ВОССТАНОВЛЕНИЕ ДВИГАТЕЛЬНОЙ ФУНКЦИИ ВЕРХНИХ И НИЖНИХ КОНЕЧНОСТЕЙ В ХОДЕ 

ВОСЬМИНЕДЕЛЬНОГО КУРСА ДОПОЛНИТЕЛЬНОЙ ПСИХОМОТОРНОЙ ТЕРАПИИ ПОСЛЕ 
ИШЕМИЧЕСКОГО ИНСУЛЬТА 

АННОТАЦИЯ 
Целью данного исследования было сравнение изменений показателей двигательной функции верхних и нижних 

конечностей по шкале Фугля–Мейера (Fugl–Meyer Assessment, FMA) после стандартной реабилитации с дополнительным 
применением психомоторной терапии (ПМТ) или без неё у пациентов, перенёсших ишемический инсульт. В этом 
проспективном открытом контролируемом исследовании с рандомизированным распределением в окончательный анализ 
были включены 100 пациентов, по 50 человек в каждой группе. ПМТ проводилась в течение восьми недель, четыре занятия 
в неделю, с запланированной продолжительностью одного занятия 60 минут, которая при необходимости индивидуально 
увеличивалась до 90 минут. Показатели двигательной функции по шкале FMA оценивались на исходном уровне и на 8-й 
неделе. Изменения оценивались с использованием двухфакторного дисперсионного анализа смешанного типа (2 × 2 
ANOVA) с представлением межгрупповых различий средних изменений, 95% доверительных интервалов (ДИ) и размеров 
эффекта. Показатели двигательной функции верхней конечности увеличились с 33,56 до 49,28 балла в группе ПМТ и с 32,18 
до 37,44 балла в группе сравнения, тогда как показатели двигательной функции нижней конечности увеличились с 23,26 до 
30,78 и с 22,82 до 25,84 балла соответственно. Межгрупповые различия средних изменений составили 10,46 балла (95% ДИ: 
8,77–12,15) для верхней конечности и 4,50 балла (95% ДИ: 3,20–5,80) для нижней конечности в пользу ПМТ. 
Взаимодействия факторов «время × группа» были статистически значимыми для обоих показателей (p < 0,001), а оба 
межгрупповых сравнения изменений оставались статистически значимыми после поправки Холма (p < 0,001). Таким 
образом, дополнительное применение ПМТ было связано с более выраженным улучшением двигательных функций по 
обоим разделам шкалы FMA в течение восьми недель среди пациентов, включённых в окончательный анализ. Однако 
выбытие участников из исследования, открытый дизайн и дополнительный объём терапевтического воздействия 
ограничивают причинно-следственную интерпретацию и возможность обобщения результатов. 

Ключевые слова: ишемический инсульт; психомоторная терапия; шкала Фугля-Мейера; верхняя конечность; нижняя 
конечность; восстановление двигательных функций; реабилитация. 

 
Introduction.  
Motor impairment after ischemic stroke can restrict selective 

limb movement and coordinated task performance. An 
evaluation of rehabilitation should therefore distinguish changes 
in impairment from changes in independence or participation. 
The Fugl–Meyer Assessment provides a structured assessment 
of post-stroke sensorimotor impairment, with separate motor 
sections for the upper and lower extremities [1]. This separation 
permits a focused comparison of arm and leg recovery without 
conflating different clinical outcomes. 

Reliability studies support use of the upper- and lower-
extremity FMA motor sections in the early post-stroke period, 
while emphasizing consistent administration and scoring [2,3]. 
Their use is particularly relevant when a rehabilitation 
programme combines several forms of movement practice: a 
shared impairment measure can describe the overall motor 
response without assuming that a specific exercise caused the 
observed improvement. 

The PMT programme investigated here combined body 
awareness, sensory input, postural control, movement 
coordination, purposeful actions, and relaxation. Its clinical 
rationale was to help patients attend to and control the affected 
body segments during progressively more complex movement. 
Whether this additional programme was associated with greater 
motor improvement than standard rehabilitation alone was 
examined using the FMA outcomes from the dissertation cohort. 

The objective of this article was to compare baseline-to-
week-8 changes in upper- and lower-extremity FMA motor 
scores between the two treatment groups. This report is restricted 

to FMA motor outcomes; it does not evaluate treatment effects 
on other clinical scales. 

Materials and methods 
Study design and participants. The source study was a 

prospective, randomized, controlled, open-label clinical 
investigation involving patients after ischemic stroke who 
attended the neurology department of the multidisciplinary clinic 
of Tashkent State Medical University. The dissertation describes 
simple random allocation using an Excel spreadsheet. Allocation 
concealment and blinded outcome assessment were not 
documented in the supplied source. The present article reports 
the available aggregate FMA results rather than a new analysis 
of individual patient records. 

A total of 130 patients after ischemic stroke were initially 
involved, and 100 were included in the final statistical analysis. 
Thirty patients were not included: 23 did not complete the 
rehabilitation course, three were readmitted because of comorbid 
illness, and four declined participation. The timing of these 
exclusions relative to allocation and their distribution by 
treatment group were not specified. Consequently, the available 
analysis is treated as a completer analysis, not an intention-to-
treat analysis. The final PMT and comparison groups each 
comprised 50 patients. An additional 30 healthy participants 
contributed baseline comparisons in the dissertation but were not 
included in the treatment-effect analyses reported here. 

Eligibility required a first ischemic stroke confirmed by MRI 
or CT, age 30–70 years, and a post-stroke interval of seven days 
to six months. Participants had stable neurological status, 
sufficient cognitive and sensory capacity to understand 
instructions, and the ability to undertake the assessment tasks. 
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The stated NIHSS eligibility range was 5–20. Recurrent stroke, 
severe comorbid somatic or psychiatric disease, and severe 
neurological impairment outside the eligibility range were 
exclusion criteria. Participation was voluntary, and written 
informed consent was obtained. 

Rehabilitation interventions. Both groups received standard 
rehabilitation, including therapeutic physical exercises and other 
clinically indicated rehabilitation measures adapted to functional 
status. The intervention group additionally received PMT over 
eight weeks. Four sessions per week were planned, giving 32 
sessions and 1,920 planned treatment minutes at 60 minutes per 
session. Sessions could be extended to 90 minutes according to 
individual needs and tolerance. Planned exposure was not 
assumed to equal actual exposure for every patient. 

Sessions consisted of an introductory phase, a main practice 
phase, and a concluding phase. Preparation included breathing 
control, relaxation, and attention to body sensations. The main 
phase addressed body schema, sensory–motor integration, 
posture, coordination, and purposeful movement. The 
concluding phase reduced exertion and encouraged awareness of 
the movements performed. Exercise difficulty and assistance 
were adjusted to the patient’s functional response. 

During weeks 1–2, practice emphasized body awareness, 
simple voluntary movements, visual guidance, eye–hand 
coordination, and initial postural control. Weeks 3–4 introduced 
sit-to-stand preparation, supported standing, weight transfer, 
rhythmic movement, and walking coordination. Weeks 5–6 
emphasized grasping and placing objects, changes of direction, 
movement sequences, and additional tasks during movement. 
Weeks 7–8 consolidated coordinated limb and trunk actions and, 
where safe, reduced visual dependence to increase use of 
proprioceptive information. Blood pressure, general condition, 
fatigue, and tolerance were monitored, with reduction or 
cessation of exercise when clinically indicated. 

FMA outcome assessment. Assessment took place before 
rehabilitation and after the eight-week course. The reported 

motor domains were the FMA upper extremity (FMA-UE; 0–66 
points) and FMA lower extremity (FMA-LE; 0–34 points); 
higher scores indicate less motor impairment [1]. Change was 
defined as the week-8 score minus the baseline score. No 
combined FMA total or separate sensory, joint-motion, or pain 
treatment effect was reconstructed, because the supplied results 
did not provide the necessary longitudinal estimates for those 
outcomes. 

Statistical analysis. The dissertation used jamovi for 
statistical analysis. Baseline values were summarized as means 
and standard deviations (SDs), and baseline group comparisons 
used the Mann–Whitney U test. Longitudinal FMA outcomes 
were assessed using a 2 × 2 mixed-design analysis of variance, 
with time as the within-participant factor and group as the 
between-participant factor. The time × group interaction tested 
whether the trajectories differed between treatments. All 
reported F tests had 1 and 98 degrees of freedom. 

Differences in mean change were expressed in FMA points 
with 95% CIs. Partial eta squared (η²p) and Hedges g were 
retained as reported in the dissertation. Holm-adjusted p values 
were taken from the source’s multiple-outcome analysis and 
were not recalculated as a separate two-outcome family. Tests 
were two-sided, with p < 0.05 considered statistically significant. 
Follow-up SDs were not available in the relevant source 
summaries and were not imputed; the figures therefore 
distinguish mean trajectories from confidence intervals for 
between-group change contrasts. 

Results 
Baseline characteristics. The final cohort contained 56 men 

and 44 women. Mean age was 59.26 ± 9.31 years in the PMT 
group and 61.50 ± 7.74 years in the comparison group. Baseline 
characteristics and FMA scores are summarized in Table 1. The 
dissertation reported no significant baseline group differences in 
FMA scores (p > 0.05), although exact FMA baseline p values 
were not supplied. This does not establish equivalence between 
groups.

 
Table 1. Baseline characteristics of the analyzed treatment groups 

 

Characteristic 
PMT + standard 
rehabilitation 

(n = 50) 

Standard rehabilitation 
(n = 50) 

Age, years 59.26 ± 9.31 61.50 ± 7.74 

Men, n (%) 27 (54.0) 29 (58.0) 

Women, n (%) 23 (46.0) 21 (42.0) 

FMA-UE, points 33.56 ± 7.27 32.18 ± 5.72 

FMA-LE, points 23.26 ± 5.95 22.82 ± 4.56 

Values are mean ± SD unless otherwise stated. PMT, 
psychomotor therapy; FMA-UE and FMA-LE, upper- and 
lower-extremity Fugl–Meyer motor scores. 

Upper and lower extremity motor recovery. FMA-UE 
improved by 15.72 points with adjunctive PMT and by 5.26 

points with standard rehabilitation alone. FMA-LE improved by 
7.52 and 3.02 points, respectively. The between-group 
differences in change were 10.46 points (95% CI 8.77–12.15) 
and 4.50 points (95% CI 3.20–5.80). Both contrasts remained 
significant after Holm adjustment (Table 2). 
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Table 2. FMA motor scores before and after rehabilitation and differences in change 
 

Outcome and group Baseline mean Week 8 mean Mean change 

FMA-UE: PMT + standard 33.56 49.28 +15.72 

FMA-UE: standard only 32.18 37.44 +5.26 

FMA-LE: PMT + standard 23.26 30.78 +7.52 

FMA-LE: standard only 22.82 25.84 +3.02 
 
All scores are points; n = 50 per group. Between-group 

differences in change (PMT minus comparison): FMA-UE, 
10.46 (95% CI 8.77–12.15), Hedges g = 2.39; FMA-LE, 4.50 
(95% CI 3.20–5.80), Hedges g = 1.33. Both Holm-adjusted p < 
0.001. Follow-up SDs are not provided in the source summaries. 

Figure 1 shows the mean trajectories on the respective 
domain scales. Improvement occurred in both groups, but the 

separation between groups increased over the eight-week course. 
Figure 2 displays the between-group differences in change and 
their reported 95% CIs. The upper- and lower-extremity domains 
have different score ranges, so their raw point changes should 
not be interpreted as directly interchangeable measures of 
benefit. 

 
Figure 1. Mean FMA motor scores at baseline and week 8. Panel A: upper extremity (0–66 points). Panel B: lower 

extremity (0–34 points). Each group included 50 patients. Lines connect group means and do not depict individual 
trajectories. Error bars are omitted because follow-up dispersion was not provided. 

 
Mixed-design analysis of variance. For FMA-UE, the time 

effect was significant (F = 582.38, p < 0.001), as was the group 
effect (F = 35.74, p < 0.001). The time × group interaction was 
also significant (F = 144.76, p < 0.001; η²p = 0.60). For FMA-
LE, the corresponding effects were F = 248.00 (p < 0.001) for 

time, F = 9.67 (p = 0.002) for group, and F = 45.21 (p < 0.001; 
η²p = 0.32) for the interaction (Table 3). The interaction terms 
support a difference in change over time between treatments; the 
time effects alone do not isolate an effect of PMT.

 
Table 3. Mixed-design ANOVA for upper- and lower-extremity FMA motor scores 

 
Domain Effect F(1,98) p η²p 

FMA-UE Time 582.38 <0.001 0.86 

FMA-UE Group 35.74 <0.001 0.27 

FMA-UE Time × group 144.76 <0.001 0.60 

FMA-LE Time 248.00 <0.001 0.72 

FMA-LE Group 9.67 0.002 0.09 

FMA-LE Time × group 45.21 <0.001 0.32 
ANOVA, analysis of variance; η²p, partial eta squared. Values reproduce dissertation Tables 3.3 and 3.4. Interaction effect sizes 

are rounded to two decimals here; the source summary reports 0.596 for FMA-UE and 0.316 for FMA-LE. 
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Figure 2. Between-group differences in mean FMA change with 95% confidence intervals. Positive values favor PMT 

plus standard rehabilitation. The dashed line indicates no difference. The estimates are reproduced from dissertation Table 
3.11; both Holm-adjusted p values are <0.001. Domain score ranges differ. 

 
Discussion 
The principal finding was a larger eight-week improvement 

in both FMA motor domains among patients receiving PMT in 
addition to standard rehabilitation. The advantage was supported 
by the differences in change and by significant time × group 
interactions. These findings describe the incremental outcome 
associated with the combined programme in the analyzed cohort. 
They do not establish that PMT alone accounts for the full 
observed recovery, since standard rehabilitation, spontaneous 
recovery, and additional therapist contact may all have 
contributed. 

The programme repeatedly linked attention to body position 
with purposeful limb movement, sensory feedback, and graded 
coordination tasks. Such practice offers a plausible explanation 
for improvement in the motor abilities sampled by the FMA. 
However, the study did not directly measure neural plasticity, 
sensory integration mechanisms, or changes in cortical networks. 
These remain possible explanations rather than demonstrated 
mechanisms. Because the programme contained several 
interacting components, the results also cannot identify the 
independent contribution of body-awareness exercises, rhythmic 
movement, relaxation, or task practice. 

The FMA is useful for documenting motor impairment, but 
score increases should not automatically be equated with full 
functional recovery. Reliability studies support its use when 
testing is standardized [2,3]. In this study, the mean week-8 
FMA-UE score of 49.28 remained below the maximum of 66, 
indicating residual impairment at the group level. The PMT 
group’s FMA-LE mean of 30.78 was closer to its maximum of 
34. This proximity raises the possibility of a ceiling constraint on 
further measurable improvement; it does not show that all 
participants reached the ceiling. 

Clinical importance requires a separate assessment from 
statistical significance. Hiragami and colleagues estimated an 
FMA-UE minimal clinically important difference of 12.4 points 
in a small convalescent-stroke cohort with moderate to severe 
hemiparesis [4]. The PMT group’s mean within-group 
improvement of 15.72 points exceeded that estimate, but the 
10.46-point between-group contrast is a different quantity. A 
threshold derived for individual change should not be applied as 
a definitive threshold for a group treatment contrast. Differences 
in population and post-stroke timing further limit transferability, 
and individual responder proportions cannot be determined from 
the available aggregate results. 

Evidence from other rehabilitation trials also argues for 
attention to treatment exposure and comparator content. The 
ICARE randomized trial did not demonstrate superiority of its 
structured task-oriented upper-limb programme over the 
comparison approaches on its principal outcome [5]. That trial 
evaluated a different intervention and outcome, so it neither 
confirms nor refutes the present FMA findings. It illustrates why 
improvement during a structured programme is not, by itself, 
sufficient evidence that its specific therapeutic content is 
responsible for the improvement. 

Study limitations 
Several limitations affect interpretation. First, 30 of the 130 

initially involved patients were absent from the final analysis, 
including 23 who did not complete treatment. The lack of group-
specific attrition information prevents assessment of differential 
loss and limits confidence that the analyzed groups represent all 
allocated patients. Second, the open-label design and absence of 
documented assessor blinding allow performance and detection 
bias. Details of allocation concealment were also unavailable. 

Third, PMT was added to standard care, and an attention- or 
dose-matched comparator was not documented. The observed 
advantage therefore cannot separate PMT content from increased 
practice time and professional contact. Fourth, follow-up ended 
at eight weeks; persistence of the motor gains is unknown. The 
broad inclusion interval after stroke may also encompass 
different recovery trajectories, and the supplied results did not 
establish treatment effects separately by post-stroke phase. 

Finally, this manuscript uses the dissertation’s aggregate 
estimates. Follow-up SDs, individual FMA data, and complete 
model diagnostics were not available for independent reanalysis. 
The source did not provide sufficient longitudinal results to 
evaluate the nonmotor FMA domains. These limitations favor a 
focused interpretation of the reported upper- and lower-
extremity motor outcomes rather than a claim about all 
components of the FMA. 

Conclusion 
Among 100 patients included in the final analysis, adding an 

eight-week PMT programme to standard rehabilitation was 
associated with greater improvement in FMA upper- and lower-
extremity motor scores. The between-group differences in mean 
change were 10.46 and 4.50 points, respectively, and both 
remained significant after Holm adjustment. The findings 
support further evaluation of adjunctive PMT with concealed 
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allocation, blinded assessment, a comparator matched for 
treatment exposure, and longer follow-up. 

Ethics and source reporting 
Written informed consent was obtained, and the dissertation 

states that procedures followed applicable ethical standards. The 
supplied source did not specify the ethics committee name or 

approval identifier. This article presents the FMA component of 
the authors’ dissertation research; all cohort values and statistical 
estimates were taken from that source. Ethics approval details, 
funding, competing interests, and corresponding-author contact 
information require author confirmation before journal 
submission.
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