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Abstract

Background: Stroke patients’ sensorimotor function is often affected, leading them to experience limitations in daily living activities.
Cognitive sensorimotor training therapy, or Perfetti’s method, is designed to recuperate both motor and sensory aspects through activating
cognitive processes. The purpose of the study was to determine the effectiveness of cognitive sensorimotor training therapy compared
with other interventions in enabling the recovery of upper-limb function after a stroke. Methods: A systematic literature review was
conducted on Perfetti’s method from the first available publication to January 2026, consulting the PubMed, Web of Science, and Scopus
databases. Two independent authors performed the search. The Physiotherapy Evidence Database (PEDro) scale was used to assess the
internal validity. Results: Four studies with a variety of methodological design were included. Eight outcome variables related to upper
limb’s recovery were analyzed. Upper-limb function was the most studied outcome, but only one study showed statistically significant
differences between groups. Overall, participants undergoing Perfetti’s method tended to show greater post-intervention improvements
compared with control interventions; however, between-group differences were generally not statistically significant. Conclusions:
The included studies show heterogeneity regarding duration and intensity, among others, and it is difficult to draw robust conclusions.
However, the results indicate some clinical benefits of Perfetti’s method, although further well-designed studies are needed.
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1. Introduction the first few days and often continue into the chronic phase
post-stroke [2,4]. During the motor rehabilitation, in-
tact sensations are considered a critical component, as so-
matosensory inputs intervene in motor control and motor
skills acquisition [3,8]. Integrating bodily and environmen-
tal information about the different senses is fundamental for
optimal motor performance in daily activities [10]. There-
fore, sensory input plays an essential role in motor recov-
ery after a stroke [10]. Sensitivity allows us to detect and
discriminate objects and textures, know where our body is
in space, and accurately perceive and discriminate sensa-
tions such as pain, temperature, pressure, and vibration [3].
However, sensory deficits might negatively influence per-
formance and motor recovery, especially in terms of hand
function, where motor and sensory deficits are closely con-
nected [11,12]. Consequently, somatosensory discrimina-
tion tasks are used during the rehabilitation of stroke pa-
tients. Since active movements are hampered in these peo-
ple, passive somatosensory discrimination exercises are ap-
plied to stimulate the somatosensory system and improve
motor recovery [13,14].

Since 2000, stroke has been the second leading cause
of death in adults, responsible for approximately 11% of to-
tal deaths. This condition also stands as one of the primary
contributors to acquired disabilities in adults [1]. About
80% of survivors have disabilities that generally affect the
sensitivity and movement of the face, the arm, and the leg
on one side of the body due to neuronal cell death [2,3,4]. In
fact, stroke recovery is heterogeneous in terms of outcomes,
with an estimated 25% to 74% of survivors worldwide re-
quiring help or becoming dependent on caregivers [5].

After a stroke, patients’ predominant tendency is to
use the unaffected limb and not consider the paretic limb,
thus developing learned non-use [6]. Moreover, mood and
cognitive ability can be negatively affected, further decreas-
ing functional abilities and motor impairment of the upper
limb itself [3,4,7,8]. Consequently, decreased functional-
ity leads to limitations in the performance of activities of
daily living (ADL), loss of significant activities, and re-
duced social participation, affecting the person’s well-being
and quality of life [3,4,7,9].

Interdisciplinary complex rehabilitation interventions,
such as physiotherapy and occupational therapy, are aimed
at restoring and maintaining ADL and usually start within

Cognitive sensorimotor training therapy, or Perfetti’s
method, is a neurocognitive rehabilitation approach that
aims to improve the organization and execution of volun-
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tary movement through cognitively guided therapeutic ex-
ercises [15]. These exercises are considered “cognitive”
because they require the individual to interact with the en-
vironment, process sensory information, classify and store
experiences, and use them to guide future actions [15,16].
From this perspective, motor recovery is not solely depen-
dent on muscular activation, but is strongly influenced by
cognitive processes that determine the quality and organi-
zation of movement [16] The neurocognitive theory of re-
habilitation underlying Perfetti’s method proposes that mo-
tor recovery depends on the type and level of cognitive
processes activated during rehabilitation, including atten-
tion, perception, memory, language, and mental represen-
tation [15]. This view is supported by contemporary neu-
rophysiological evidence, which highlights the distributed
nature of sensorimotor processing. In particular, cortical
regions such as the parietal and premotor areas are in-
volved not only in motor execution but also in the inte-
gration of sensory information stored in memory to sup-
port motor planning, decision-making, and action evalu-
ation [15]. Furthermore, research on mirror neurons and
parietofrontal networks suggests a shared neural substrate
for perception and action, reinforcing the concept of an in-
tegrated sensorimotor-cognitive system involved in motor
organization [15]. Clinically, this perspective supports re-
habilitation strategies that emphasize perceptual-cognitive
engagement through guided sensory-motor interaction and
therapist-mediated feedback [16].

Originally developed by Carlo Perfetti in the 1970s,
the method emerged from neurorehabilitation studies of pa-
tients with central nervous system damage and has since
been framed within cognitive rehabilitation theory as an ap-
proach aimed at improving motor recovery after neurologi-
cal injury. It is considered a holistic rehabilitation approach
that integrates sensory and motor training through cognitive
mediation. The method is based on the idea that movement
is the result of complex interactions among multiple cogni-
tive functions [6,15], requiring patients to solve perceptual-
cognitive problems through bodily experience while focus-
ing attention on movement and sensory feedback [16]. It
also includes principles such as guided passive mobiliza-
tion, active exploration, and therapist-mediated cognitive
engagement [6,15]. Despite its theoretical rationale and
clinical use in some rehabilitation settings, the effective-
ness of Perfetti’s method remains controversial. The cur-
rent evidence is limited and heterogeneous, characterized
by small sample sizes, variability in intervention protocols,
and a scarcity of high-quality randomized controlled tri-
als. As a result, its superiority over conventional physio-
therapy or occupational therapy has not been consistently
demonstrated, and there is still no clear consensus regarding
its clinical effectiveness in stroke rehabilitation. Accord-
ingly, this systematic review aims to determine the effec-
tiveness of cognitive sensorimotor training therapy or Per-
fetti’s method, compared to other intervention methods in

enabling the recovery of upper-limb function in people who
have suffered a stroke, both in the acute and chronic stage.

2. Material and Methods
2.1 Study Design

This systematic review was carried out following the
Cochrane Handbook for Systematic Reviews of Interven-
tions [17] and the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) guide [18]. The
PRISMA checklist is available in the Supplementary Ma-
terial.

2.2 Search Strategy and Selection Criteria

The authors created the research question following
the PICOS model (Participants, Intervention, Comparisons,
Outcome, and Study design) [19]: ‘How effective is Per-
fetti’s method or cognitive sensorimotor training therapy for
improving functions of the upper limb in people who have
suffered a stroke?’. Eligible study design (S) included ran-
domized controlled trials, and pilot studies evaluating the
effects of Perfetti’s method were considered eligible. Given
the limited number of studies available on this topic, a broad
range of study designs was included to provide a compre-
hensive overview of the existing evidence. It was consid-
ered appropriate for mapping the extent of the literature.

A literature review was conducted from the first avail-
able publication to January 2026 in the PubMed (https://
pubmed.gov), Web of Science (https://www.webofscience
.com/), and Scopus databases (https://www.scopus.com/).
No specific search of grey literature sources or clinical trial
registries was performed. The search terms combined con-
trolled vocabulary (MeSH terms in PubMed) and free-text
terms. The following keywords were used: (‘recovery of
function’ OR ‘neurological rehabilitation” OR ‘physical ed-
ucation and training” OR neurological) AND (‘cognitive
therapy’ OR ‘sensory deprivation” OR Perfetti OR ‘cogni-
tive sensory motor training” OR ‘cognitive therapeutic exer-
cises’ OR ‘cognitive exercise therapy’ OR neurocognitive)
AND stroke. Two authors (DPC and JAMB) independently
screened the studies identified in the literature review. First,
they evaluated the titles and the abstracts of the studies to
assess their eligibility. In the second phase, the full texts of
the remaining articles were assessed. Disagreements in se-
lecting the studies between the two authors were resolved
in consensus by consulting the full text again. When the
disagreements persisted, a third reviewer (MGS) assessed
the eligibility of the research.

The inclusion criteria were clinical trials and case
studies written in English or Spanish and with no limit
on the publication date. Included studies had to imple-
ment cognitive sensorimotor training therapy, or Perfetti’s
method, as an upper-limb intervention in people who had
suffered a stroke in the acute or chronic stage. All those
publications that did not appear in peer-reviewed journals
were excluded.
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In order to minimize the risk of bias, an internal va-
lidity analysis of the included articles was conducted using
the Physiotherapy Evidence Database (PEDro) scale [20].

2.3 Internal Validity Analysis

The internal validity analysis was carried out using the
PEDro scale, which has excellent reliability (intraclass cor-
relation coefficient (ICC) = 0.68; 95% confidence interval
= 0.57-0.76) [21]. The PEDro scale consists of 10 items
that evaluate the selection of criteria, the allocation and ran-
domization of the sample, blinding of membership in both
groups, baseline characteristics of the groups, blinding of
the subjects, therapists, and evaluators, data collection in at
least 85% of participants, presentation of data from all par-
ticipants, comparison between both groups and measures of
variability.

A cutoff score of >6 was applied to identify stud-
ies with at least moderate-to-high methodological quality.
For randomized controlled trials, this threshold corresponds
to “good” methodological quality according to the PEDro
scale. Although the PEDro scale was originally devel-
oped for randomized controlled trials, it was applied to all
included studies to ensure consistency in methodological
quality assessment. However, its applicability to pilot stud-
ies may be limited, and the resulting scores should therefore
be interpreted with caution.

Two authors (DPC and JAMB) independently per-
formed the assessment (Table 1, Ref. [16,22,23,24]). Dis-
crepancies were resolved by discussion, and the involve-
ment of a third reviewer (MGS) was not required. Rather
than being used as strict exclusion criteria, the quality
scores were considered to aid the interpretation and weight-
ing of the evidence within the synthesis of results.

Table 1. Internal validity analysis.

Author(s) 1 2 3 45 6 7 8 9 10 Total
Chanubol et al. @ o @ - - o o o o o §
2012 [22]

Leeetal ,2015[16] © o @ - - - o o o @

Sallés et al. 2017 e o - - e e - e @

[24]

Metzgeretal.,2014 o o o - - o - o o o 7
[23]

e: Yes; -: No.

2.4 Extracted Variables and Statistical Analysis

Two authors (SRF and MOA), working independently
and using a template, extracted the following information
about all the studies (Table 2, Ref. [16,22,23,24]): source
(including authors and year of publication), trial design, the
profile of trial participants (diagnosis), sample size, details
of the intervention (type, session length, frequency, and in-
tervention length) and type of outcome measure and mea-
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surement time. In turn, the data recorded for each vari-
able, pre- and post-intervention, and the significance of in-
tragroup and intergroup differences were extracted.

Effect size and the 95% confidence intervals were
calculated for all parameters observed (see Table 3, Ref.
[16,22,23,24]). For interpretation, the Cohen definition of
effect size was used (d = 0.2 small, d = 0.5 medium, d =
0.8 large) [25]. Given the substantial heterogeneity across
studies in terms of design, populations, interventions, and
outcome measures, these values should be interpreted de-
scriptively as within-study estimates and not as pooled or
directly comparable measures across studies.

2.5 Data Synthesis

Given the heterogeneity of the included studies in
terms of study design, participant characteristics, interven-
tion protocols, and outcome measures, a meta-analysis was
not performed. Instead, a narrative synthesis approach was
adopted to summarize and interpret the findings.

Results were organized according to the main out-
come domains (upper-limb function, motor recovery, sen-
sory function, level of dependence, and quality of life).
Within each domain, findings were compared descrip-
tively across studies, considering pre- and post-intervention
changes, between-group differences, and statistical signifi-
cance when reported.

Effect sizes (Cohen’s d) were calculated when possi-
ble to provide a standardized estimate of intervention ef-
fects. Specifically, effect sizes were derived from post-
intervention mean and standard deviation values to esti-
mate between-group differences between the intervention
and control groups. However, these were interpreted cau-
tiously due to methodological and clinical heterogeneity
across studies and were not used to perform pooled com-
parisons.

3. Results

After establishing the search strategy and applying the
inclusion and exclusion criteria, a search of the available
scientific literature was carried out, obtaining a total of 777
articles, of which 100 were excluded after duplicates were
removed. Of these 677 articles, 665 were eliminated after
areview of the title and abstract due to not being related to
the subject of study. These were primarily excluded due to
not meeting the inclusion criteria, including irrelevant pop-
ulation (non-stroke), intervention not related to Perfetti’s
method, outcomes not focused on upper-limb function, or
study design not meeting eligibility criteria. Finally, the
remaining 12 full-text articles were reviewed. Six articles
were excluded because the population did not include only
stroke participants, or the intervention was not based on
Perfetti’s method. Thus, six articles were included in the
internal validity analysis using the PEDro scale. Two of
them obtained a score of <5 [26], so they were excluded in
the present study (Fig. 1).
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Table 2. Characteristics of included studies.

. Participants’ Study groups Details of the intervention Outcomes and measurement
Author(s) Study design
profile and number of Intervention
. Type Session length ~ Frequency Pre Post Follow-up
participants length
Chanubol et al., CG:n=20 Occupational therapy 30 min/day 5 days/week 4 weeks Upper limb function and activity level
RCT Acute stroke . NR NR No follow-up
2012 [22] Gross manual dexterity
1G:n=20 Perfetti's method 30 min/day 5 days/week 4 weeks Level of dependence
Lee et al., . . CG:n=38 Range of motion 60 min/day 5 days/week 8 weeks  Motor recovery of upper-limb
PilotRCT  Chronic stroke . i NR NR No follow-up
2015 [16] exercise and Manual function
task-oriented exercise ADL function
Quality of life
IG:n=8 Perfetti's method 60 min/day 5 days/week 8 weeks
Met tal., . Neurological . . . .
ZOelzg;r; 2 Pilot Study e;ro (Zlglca n=>5 Robot-assisted Perfetti's 45 min/day 3-6 days/week 2 weeks Motor recovery of upper-limb and hand NR NR No
23] 1sorder method function follow-up
Sallés et al., . CG:n=4 Conventional physical 30 min/day 3 days/week 10 weeks Upper limb functionality
Pilot Study Subacute Stroke . . NR NR* NR
2017 [24] therapy Upper limb motricity
IG:n=4 Perfetti's method 30 min/day 3 days/week 10 weeks Sensory impairment

RCT, randomized controlled trial; ADL, activities of daily living; CG, control group; IG, intervention group; NR, not reported; * middle assessment.
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Table 3. Comparison of results between groups providing the magnitude of change.

Significant difference

Between group effect size

Author(s) Outcomes Pre-interventionMean + SD Post-interventionMean + SD Follow-up ,
Inter group Intra group (Cohen’s d)
CG: 16.40 +17.96 CG: 11.00 £9.07 CG:
Upper limb function and activity level (ARAT) o ° 0.22
Chanubol et al., 1G: 12.45+£15.06 1G: 1540 £11.38 1G: o
2012 [22] CG: 744+ 12.17 CG: 825+ 10.42 No Follow-up cG
7. . : 8. . e
Gross manual dexterity (Box and Block) o 0.52
1G: 7.53 £ 11.80 IG: 13.82 +12.02 IG: e
143.65+9.98 :58.6+£6.4 :
Level of dependence (Extended Barthel index) G o G ’ o CG: 1.66
1G: 41.90 + 8.48 1G: 57.05 +£9.70 IG: o
. CG: 50.50 + 6.80 CG: 58.70 £2.50 CG:
Motor recovery of upper-limb (Fugl-Meyer) . * 3.56
1G: 53.50 +3.20 1G: 62.20 + 1.30 IG: e
Leeetal., ) . ) :2430+3.10 :25.20+3.10 :
cecta Upper limb function (Manual Function test) G G No Follow-up e CG: e 1.67
2015 [16] 1G: 25.50 + 3.80 1G: 30.30 = 1.40 IG:
CG:823+225 CG: 112.30 £23.10 CG:
ADL functions Quality of movement o * 0.40
.. 1G: 86.5 +20.4 IG: 121.80 +24.70 IG: e
(Motor activity log)
CG: 53.80 +40.90 CG: 102.50 + 34.90 CG: o
Amount of use o 2.77
1G: 52.70 + 14.60 IG: 116.50 +29.00 IG: e
CG: 57.60 = 14.50 CG: 63.20 + 12.50 CG:
Quality of life (Stroke Impact Scale) (] * 3.54
IG: 55.40 £ 6.40 IG: 76.70 + 5.60 IG: e
. CG: NR
Metzger et al., Motor recovery of upper-limb (Fugl-Meyer) 39.44+18.13 NR NR NR
2014 [23] No Follow-up IG: e
Motor recovery of hand (Fugl-Meyer subscore hand function) 9.20 + 4.83 NR NR NR NR
Upper limb function (Motor Arm+ GC: 18 (12,29.5) GC:22(11,345) NR NR NR
. 1G: 32.5 (29, 35.5) IG: 38 (36, 40)
Sallés et al Evaluation Scale for GC: 2(0.5. 4.5 GC: 6.5 (0. 15.5
allés et al., . : 5, 4. 16.5 (0, 15. .
Upper Extremity in Hand+ ( ) ( ) NR NR NR No possible to calculate
2017 [24] . 1G:8.5 (8, 12.5) 1G:17.5 (15, 18)
Stroke Patients) GC: 39.5(26.5,54.5 GC: 51 (32,76
Upper limb motricity (Motricity Index)+ $39.5(265,54.5) +31(32,76) NR NR NR
1G: 67 (58.5, 73) 1G: 77 (77, 85)
GC: 8 (6,8 GC: 8 (6,8
Sensory function (Revised Light touch ©8 ©8) NR NR NR
. 1G:4 (3.5,5.5) IG: 6 (6.5 (5, 8)
Nottingham Sensory GC:8.5(8,10.5 GC: 11 (10, 12
Assessment)+ Kinesthesia +8.5(8,10.5) + 11310, 12) NR NR NR

IG: 10 (8.5, 10.5)

1G: 12 (11, 12)

Cohen’s d: Effect sizes represent between-group differences based on post-intervention mean and standard deviation values.

ADL, activities of daily living; ARAT, The action research arm test; NR, not reported; +, median (minimum, maximum); e, statistically significant difference; o, no statistically significant difference.


https://www.imrpress.com

Table 1 shows the included articles’ assigned scores
in the internal validity analysis carried out using the PE-
Dro scale. In this analysis, four papers that had passed the
previous filters were included, with a scores ranging 7 to 8
points. One of the included studies had a randomized con-
trolled trial (RCT) design [22], and three were pilot studies
[23,24,27]. Therefore, the level of evidence varies substan-
tially across studies, with only one study providing high-
level evidence, while the remaining studies represent lower
levels of evidence and are more prone to bias.

This variability in study design and methodological
quality may have influenced both the magnitude and consis-
tency of the reported effects, potentially contributing to the
observed heterogeneity in outcomes across studies. There-
fore, the overall findings should be interpreted with caution,
particularly regarding the strength and generalizability of
the intervention effects.

Table 2 shows the characteristics of the studies in-
cluded in the systematic review, such as study design, par-
ticipants’ profile, sample size, intervention type in both
groups and details of experimental intervention, and out-
come measurements. The included studies’ participants
were people with acute [22], subacute [27], and chronic
stroke [24,28], and neurological disorder (without speci-
fying the pathology) [23]. With regard to the upper limb,
many outcomes were examined across the articles, such
as upper-limb functionality, level of dependence, sensory
function, upper-limb motricity, motor recovery, and gross
motor dexterity. Finally, Perfetti’s method was compared
with different types of therapies, such as conventional oc-
cupational therapy [22] or conventional physical therapy
[27]. These variations across participant characteristics, in-
tervention protocols, outcome measures, and study designs
reflect substantial clinical and methodological heterogene-
ity across studies.

Table 3 summarizes the variables assessed in each
study, the measurement instruments used, the results of
intra- and between-group comparisons, and the correspond-
ing levels of statistical significance. For each study, the
effect sizes (Cohen’s d) were calculated based on post-
intervention mean and standard deviation values to estimate
between-group differences. Effect sizes are presented on
a study-by-study basis and should be interpreted with cau-
tion; given the heterogeneity across studies, they represent
within-study estimates and should not be directly compared
or interpreted as pooled evidence. Instead, they should be
considered as descriptive indicators within individual stud-
ies. It is important to note that only one study included
follow-up of the sample after the intervention [27].

3.1 Upper-Limb Functionality

Four included studies analyzed the effect of the Per-
fetti's method compared to other interventions on upper-
extremity function after stroke [22,24,27,28]. The Action
Research Arm Test (ARAT) was used to assess the upper

extremity’s function in two of the included studies [22,28].
The Motor Evaluation Scale for Upper Extremity in Stroke
Patients [27] and the Manual Function Test [24] were also
used to assess stroke participants’ upper extremity. The
results were compared pre- and post-intervention in both
groups and between groups. Some studies reported greater
improvements in upper-limb function in the experimental
group compared to the control group [22,27]. However, sta-
tistically significant between-group differences were only
observed in the study conducted by Lee et al. (2015)
[16], which reported large effect sizes [24]. The study by
Chanubol et al. (2012) [22] observed an improvement in
the upper extremity’s motor function after the intervention
in the experimental group [22]. However, the differences
between groups were not statistically significant, and the
effect size was small (d = 0.22). It is important to note that
the control group showed a decline in upper-limb function
over time, which is not typically expected in acute stroke
populations. This may have influenced the observed effect
size and should be considered when interpreting the results.
The other two studies [27,28] did not report these results.

3.2 Level of Dependence

Two included studies (50%) assessed the participants’
level of dependence through the extended Barthel Index
scale [22] and the Motor Activity Log [24]. The results
showed an improvement in the level of dependency be-
tween groups. The intra-group difference was statistically
significant in the study by Chanubol et al. [22] with an ef-
fect size of d = 1.66 [22], but not inter-group difference ei-
ther in Lee et al.’s research [ 16], although the effect size was
large (d = 2.77) [24]. The results indicated a statistically
significant improvement in both included studies within the
control group and the experimental group, both in terms of
movement quality and the amount of use.

3.3 Sensory Function

One (25%) of the included studies [27] assessed the
sensitivity function through the revised Nottingham Sen-
sory Assessment Scale. The abilities of soft touch and
kinesthesia were assessed. The results showed a more
statistically significant improvement in the experimental
group’s touch than in that of the control group. The authors
did not report whether the improvements were statistically
significant, or whether the difference was statistically sig-
nificant within groups. Moreover, kinesthesia improved in
both the control and experimental groups, but it was not
reported whether the improvement was statistically signifi-
cant between or within groups. It should be noted that some
statistical information was not reported in the original study
(NR), which limits the interpretation of these findings.

3.4 Upper-Limb Motricity

One (25%) of the four included studies [27] assessed
the upper limb’s motricity through the Motricity Index
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— ¥ population (n=2)

Fig. 1. Flow diagram.

scale. The results showed a higher motricity of the upper
extremity in the experimental group. However, it was not
reported whether the difference was statistically significant
in the control group. The authors displayed an improve-
ment in both the experimental and post-intervention control
groups, but the significance of this improvement was not re-
ported. It should be noted that some statistical information
was not reported in the original study (NR), which should
be considered when interpreting these results.

3.5 Motor Recovery of the Upper Limb

Two (50%) of the included studies [23,24] assessed
the upper extremity’s motor recovery using the Fugl-Meyer
scale (FM). In Lee et al.’s study [16], the results showed
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a statistically significant improvement both within and be-
tween groups, with an effect size of d = 3.56 [24]. On the
other hand, the research by Metzger displayed a statistically
significant within-group improvement, but it was not re-
ported whether there was an improvement between groups
[23].

3.6 Quality of Life

One (25%) of the four included studies [24] assessed
quality of life through the Stroke Impact Scale. The results
showed a statistically significant improvement in the exper-
imental group participants compared to the control group
with an effect size of d = 3.54 and a statistically significant
within-group improvement in both groups.
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3.7 Gross Manual Dexterity

One (25%) of the included studies [22] assessed the
gross manual dexterity through the Box and Block test. The
authors displayed a statistically significant within-group
improvement in both the control and experimental group
after the intervention, and a lack of statistically significant
improvement between groups with an effect size d = 0.52.

4. Discussion

The present systematic review aimed to analyze the
effectiveness of Perfetti’s method or cognitive sensorimo-
tor training therapy in recovering the upper-limb after a
stroke. Overall, the included studies suggested a tendency
toward greater post-intervention improvements in the inter-
vention groups compared to control groups [22,27]. How-
ever, between-group differences were rarely statistically
significant [22,23,27], and the interpretation of these find-
ings is limited by the heterogeneity and the methodological
quality of the included studies.

Upper-limb function was studied in four of the in-
cluded studies [22,24,27,28]. The results showed greater
differences between pre- and post-intervention measure-
ments in the intervention group than in the control group,
which underwent conventional physical [27] or occupa-
tional [22] therapy, and a range of motion and task-oriented
exercises [24]. However, only two of the studies made in-
tergroup comparisons [22,24]. These studies reported ef-
fect sizes ranging from 0.22 and 1.67 [22,24], with sta-
tistically significant differences between groups only be-
ing found in the research conducted by Lee et al. [16].
In this context, both studies included people who had suf-
fered a stroke, but Lee et al.’s [16] participants were in the
chronic phase and Chanubol et al.’s [22] were in the acute
phase. This difference in clinical stage may partially ex-
plain the variability in findings, although other factors as-
sociated with chronic conditions, such as social, cognitive,
physical, and lifestyle, may also influence post-stroke re-
covery trajectories [29]. Given the differences in study de-
sign and methodological rigor, these findings should be in-
terpreted with caution.

Another factor that may help explain the differences
observed between these studies is the intensity and dura-
tion of the cognitive sensorimotor training therapy. The
study conducted by Lee et al. [16] applied 60 minutes per
day for eight weeks [24], while the research carried out
by Chanubol et al. [22] applied 30 minutes per day for
four weeks [22]. Although differences in intervention in-
tensity and duration may partly explain the variability in
outcomes, the current evidence is insufficient to establish
a clear dose—response relationship. Therefore, any inter-
pretation regarding treatment dosage should be made with
caution. When discussing the effectiveness of different re-
habilitation therapies, it is important to consider that both
timing and dosage may influence motor outcome, particu-
larly in chronic stages of recovery [29,30]. However, the

relationship between intervention dose and motor recov-
ery remains unclear, as current evidence does not consis-
tently support the hypothesis that higher doses lead to better
outcomes [31]. Consequently, while intervention intensity
may be a relevant factor, its specific contribution to recov-
ery cannot be determined based on the available evidence
[32].

In terms of upper-limb level of dependence, only
two of the included studies evaluated this variable [22,24].
Both studies performed between-group comparisons and re-
ported more favourable outcomes in the intervention group,
with Cohen’s d values ranging from 1.66 to 2.77 [16,22].
However, these differences were not statistically significant
compared to the control group. Similarly, the research con-
ducted by Lee et al. [16] reported improvements in qual-
ity of life in participants who underwent Perfetti’s method
[24]. Additionally, studies assessing sensory function [27],
upper-limb motricity [27], and motor recovery [23,24] (pre-
dominantly pilot studies, including one pilot randomized
controlled trial), generally showed more favourable out-
comes in the intervention group. However, these findings
were not consistently supported by statistically significant
between-group differences and should therefore be inter-
preted with caution.

From a theoretical perspective, these findings may be
explained by the sensory and cognitive components under-
lying Perfetti’s method. This approach is consistent with
current theories of neural plasticity and cognitive rehabili-
tation, which emphasize the role of active engagement, sen-
sory feedback, and cognitive processes in promoting mo-
tor recovery after stroke [33,34]. However, it is important
to emphasize that these interpretations remain speculative,
as the included studies did not directly assess the under-
lying neurocognitive mechanisms. Previous research has
highlighted the association between cognitive function and
upper-limb motor recovery, with initial cognitive status be-
ing a predictor of functional outcomes [35,36]. This sup-
ports the relevance of integrating cognitive processes into
rehabilitation programs. In this context, improvements in
upper-limb function may be associated with lower levels of
dependency and better quality of life, although the direction
of this relationship remains unclear [37,38]. Additionally,
the observed improvements could be related to the sensory
and cognitive demands of the intervention [39]. However,
it is important to note that these mechanisms were not di-
rectly assessed in the included studies. Therefore, these in-
terpretations should be considered as theoretical hypotheses
rather than evidence derived from the present review.

More specifically, in terms of upper-limb sensitivity,
this appears to be an essential aspect of Perfetti’s method
[3]. The organization of movement requires the activation
of several structures working in parallel to integrate sensory
and motor information and transform it into motor actions
[27]. Current knowledge on motor organization shows that
sensory and motor information has a common neural sub-
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strate in the parietofrontal circuit, which allows the creation
of a motor system that includes other more cognitive func-
tions such as perception, imitation, understanding of ges-
tures, and the intention of other people’s actions [40,41].
In fact, Perfetti’s method consists of providing the person
with learning experiences and sensory stimuli enriched by
the interaction with a therapist [27]. However, only one of
the included studies directly assessed sensory function [27],
which limits the ability to draw conclusions about the role
of sensory mechanisms in the observed outcomes.

The studies included in this systematic review showed
considerable clinical and methodological heterogeneity in
terms of participant characteristics, outcome variables and
assessment tools, intervention protocols, and study designs.
This variability arises from differences in stroke phase
(acute vs. chronic), baseline functional status, the specific
implementation and dosage of Perfetti’s method, and the
use of diverse outcome measures to assess upper-limb func-
tion. In addition, the inclusion of both randomized con-
trolled trials and pilot studies further contributes to method-
ological inconsistency across studies.

As a result, this heterogeneity limits the direct compa-
rability of findings and precludes the drawing of robust con-
clusions regarding the effectiveness of Perfetti’s method. It
also restricts the ability to define a standardized interven-
tion protocol in terms of frequency, intensity, and duration.
Consequently, the current evidence should be interpreted
as exploratory and hypothesis-generating rather than con-
firmatory.

In addition, given that the evidence base includes only
one randomized controlled trial and several pilot studies,
the observed effects may be overestimated. Therefore, the
overall findings should be interpreted with caution, as they
may not accurately reflect the true magnitude of the inter-
vention effect.

Perfetti’s method has been widely applied in post-
stroke rehabilitation since the 1970s; however, its effective-
ness and safety have not yet been clearly established. Mo-
tor recovery after stroke is complex and multifactorial, and
there is currently no consensus on the most effective neu-
rorehabilitation approach. Although a wide variety of reha-
bilitation strategies have been investigated, no clear superi-
ority over conventional occupational and physical therapy
has been consistently demonstrated [41,42]. In this context,
Perfetti’s method may offer a promising framework for in-
tegrating sensorimotor and cognitive processes in rehabil-
itation; however, its clinical superiority over conventional
approaches remains uncertain. The integration of guided
exercises within task-oriented movement may support mo-
tor learning through complex sensorimotor and cognitive
interactions [6]. However, it is necessary to continue in-
vestigating the effectiveness of Perfetti’s method or the cog-
nitive sensorimotor training therapy in the recovery of the
upper-limb after a stroke, using high-quality methodologi-
cal designs and standardized and recommended assessment
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tools. Future research should focus on a concrete neurolog-
ical pathology and should describe the underpinning the-
oretical framework or the biological mechanisms intended
to improve the recovery of outcomes, bearing in mind the
factors concerning the patient that might impact the motor
recovery (e.g., acute or chronic phase).

Limitations

This systematic review has several limitations that
should be considered. On the one hand, the sample sizes
were very small and it was very difficult to draw robust
conclusions from the studies. Moreover, only one RCT
was included, as there is a lack of high-quality method-
ological studies. Therefore, the overall quality of the avail-
able evidence can be considered predominantly low. Con-
sequently, the findings of this review should be regarded as
exploratory and require confirmation through future high-
quality studies. In this line, incomplete reporting of statisti-
cal outcomes in some of the included studies further limits
the interpretation of the findings. In several cases, infor-
mation regarding the statistical significance of within- or
between-group differences was not reported (NR), making
it difficult to fully assess the strength and consistency of
the observed effects. This lack of reporting may introduce
uncertainty and should be considered when interpreting the
results of this review.

On the other hand, there was high heterogeneity
among the included studies regarding the outcome variables
and assessment tools, the protocol and application of the
method, and the participants’ profile. In terms of compar-
isons of treatment effects, very few studies used designs
based on intergroup comparisons, even though this is rec-
ommended in methodological reviews. Therefore, the re-
sults of the present systematic review should be interpreted
with caution, particularly given the limited methodological
quality of the included studies. Additionally, no search of
grey literature or trial registries was conducted, which may
have increased the risk of publication bias and the omission
of relevant unpublished studies.

Although effect sizes were calculated to estimate the
magnitude of change within individual studies, these values
should be interpreted with caution. Due to the heterogeneity
in study designs, populations, interventions, and outcome
measures, effect sizes are not directly comparable across
studies and do not represent pooled evidence. Therefore,
they should be considered as descriptive indicators rather
than definitive measures of comparative effectiveness.

Future research should include a larger sample size
with a high-quality methodological design. Also, re-
searchers should assess the upper limb’s functionality us-
ing the ARAT and body function using the FM scale, as is
recommended by the Stroke Recovery and Rehabilitation
Roundtable (SRRR) [41,42]. It is becoming urgent to adopt
some recommendations in future research since it would
significantly advance the quality, reproducibility, and rigor
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of stroke recovery and rehabilitation research, especially in
those interventions that have shown no effectiveness since
the intervention [41].

5. Conclusions

The present study results corroborate some clinical
benefits of Perfetti’s method on stroke patients’ upper-limb
function and dependence level. The included studies show
some heterogeneity, making it difficult to draw robust con-
clusions regarding the effectiveness of the method. This
review confirms the need for further studies on the effec-
tiveness of Perfetti’s method in stroke patients’ upper-limb
recovery.
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