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Stroke is a group of cerebrovascular diseases with high prevalence and mortality 
rate. Stroke can induce many impairments, including motor and cognitive 
dysfunction, aphasia/dysarthria, dysphagia, and mood disorders, which may 
reduce the quality of life among the patients. Constraint-induced therapy has 
been proven to be an effective treatment method for stroke rehabilitation. It has 
been widely used in the recovery of limb motor dysfunction, aphasia, and other 
impairment like unilateral neglect after stroke. In recent years, constraint-induced 
therapy can also combine with telehealth and home rehabilitation. In addition, 
constraint-induced therapy produces significant neuroplastic changes in the 
central nervous system. Functional magnetic resonance imaging, diffusion tensor 
imaging, and other imaging/electrophysiology methods have been used to clarify 
the mechanism and neuroplasticity. However, constraint-induced therapy has 
some limitations. It can only be used under certain conditions, and the treatment 
time and effectiveness are controversial. Further research is needed to clarify the 
mechanism and effectiveness of CI therapy.
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1. Introduction

Stroke is a group of cerebrovascular diseases with high prevalence and mortality rate (1). In 
the United States, about 795,000 people experience a new or recurrent stroke each year, and the 
overall stroke prevalence among Americans over 20 years of age is estimated at 3.3% (2). 
Globally, the prevalence of stroke was 89.13 million, and 7.08 million deaths can be attributed 
to stroke annually (2). Stroke is the second leading cause of death worldwide, with an estimated 
5.5 million mortality rate annually, and its high morbidity results in long-term disability in up 
to 50% of survivors (1). Stroke can induce many impairments, including motor and cognitive 
dysfunction, aphasia/dysarthria, dysphagia, and mood disorders, which may reduce the quality 
of life (QoL) among the patients (3–5).

Constraint-induced (CI) therapy has been proven to be an effective treatment method for 
stroke rehabilitation. It was originally used for the rehabilitation of upper limb motor function, 
and gradually expanded to that of lower limb motor function recovery and aphasia treatment 
(6–10). Among them, constraint-induced movement therapy (CIMT) is a rehabilitation 
treatment method based on neuroscience and primate behavior research, which is effective in 
the rehabilitation of motor function after stroke (10). Constraint-induced aphasia therapy 
(CIAT), also known as intensive language-action therapy (ILAT), is an effective treatment for 
aphasia (11).
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A literature search was conducted based on a selective search in 
the PubMed/MEDLINE databases to search the literature from 2014 
up to 2022. We used search terms related to “stroke,” “constraint-
induced movement therapy,” “intensive language-action therapy”, 
“constraint-induced aphasia therapy,” and “constraint-induced 
therapy,” to review the clinical application of CI therapy in upper and 
lower limb motor dysfunction, aphasia, and other impairments after 
stroke. The literature search was limited to articles published in 
English, and the full text was available. We mainly included clinical 
studies on adults and excluded studies that the CI therapy was not an 
important method. The general writing framework was shown in 
Figure 1.

2. Clinical study of CI therapy in the 
treatment of upper limb

Upper limb motor dysfunction after stroke is a common 
complication, about 65% of patients were unable to engage the affected 
hand in daily activities 6 months after stroke (12). The CIMT for upper 
limb program consists of three components: ① repetitive, task-
oriented training of the more-affected limb (shaping, and task 
practice), ② application of the “transfer package” of adherence-
enhancing behavioral strategies that facilitate the transfer of 
therapeutic outcomes from the treatment setting to daily living 
situations (such as home diary, problem solving, and behavioral 
contract), and ③ constraining use of the more-affected limb, 
sometimes by restraining the less-affected limb (13, 14). CIMT applies 
movement techniques, behavioral techniques, and restriction methods 
to increase the frequency of using the more-affected limb by limiting 
the use of the less-affected limb, improve the quality of movement of 
the more-affected limb in real life, prevent or correct learned non-use, 
and ultimately improve the motor function of the more-affected limb 
(15). The efficacy of CIMT is considered to be associated with changes 
in brain plasticity (10, 16). The recovery process of CIMT was shown 
in Figure  2 (10, 13–16). The traditional CIMT approach requires 
restraint of the less-affected limb for 90% of the waking time and 
about 6 hours of training each weekday for 2 weeks (17). However, it 
was difficult to implement clinically; in addition, patients and 
therapists reported difficulties applying this approach (18). Therefore, 
the modified CIMT (mCIMT) has been created. While compared to 
the traditional CIMT, evidence suggested that mCIMT had similar 
functional recovery of the affected limb (18, 19).

2.1. Current status of effectiveness

The effectiveness of CIMT can be considered through various 
rehabilitation evaluation scales. Some studies have found 

improvements in motor function and affected limb use after CIMT 
intervention compared to pre-treatment (20, 21). Some studies 
comparing conventional rehabilitation therapy with CIMT (or CIMT 
combined with conventional rehabilitation), the results had shown 
improvements in motor function, spasticity, and occupational 
performance with CIMT (or CIMT combined with conventional 
rehabilitation) (22–26). In addition, the improvement of upper limb 
function could be related to the performance of activities of daily 
living (ADL) with CIMT (20), and CIMT might improve depressive 
symptoms (21).

Some studies compared CIMT with other therapies. A study 
showed significant improvement in spasticity and upper limb motor 
function in the mCIMT group compared with the proprioceptive 
based training group (18). Another study showed significant 
improvements in motor function and ADL in the CIMT group 
compared with the unconstraint task-oriented training group (27). 
However, some studies had shown that CIMT did not significantly 
improve function in patients compared to other therapies (28, 29), but 
the CIMT did not increase fatigue (28). Considering that CIMT is 
superior to some, but not all of the therapies; the best treatment 
method for the patient needs to be selected according to the condition 
and needs.

CIMT can be combined with other therapies. A study combined 
mCIMT with virtual reality training, the upper limb motor function 
improved (30). Another study used mCIMT or intensive conventional 
rehabilitation based on botulinum-A toxin injection, the results 
showed that the motor function and ADL of botulinum-A toxin 
injection combined with the mCIMT group were significantly 
improved between groups (31). In addition, a study combined short-
term CIMT with visual biofeedback training, grasp and pad pinch 
function improved significantly compared to the conventional 
occupational therapy group (32). Yoon et al. combined mirror therapy 
with CIMT, and the results showed that the improvement of upper 
limb motor function was more significant than that of CIMT alone 
(33). It can be considered that CIMT combined with other treatment 
methods may have additional effects.

Trunk compensatory strategies may hinder long-term functional 
recovery of the upper limb (34). CIMT program could add trunk 
restraint. Some studies have demonstrated that CIMT combined with 
trunk restraint is significantly superior to CIMT alone in terms of 
upper limb motor function, ADL, and the use of the hemiplegic upper 
limb (35–37). In addition, another study combined auditory feedback 
for trunk control with mCIMT, the results suggested the upper limb 
function improved significantly compared to mCIMT alone (34). 
However, a study suggested that adding trunk restraint to mCIMT had 
no additional benefit (38). The effectiveness and mechanism of trunk 
control require further research.

Sometimes group modality may provide a foundation for 
communication and emotional support, stimulate the healing process, 
and transfer these improvements into functional independence and 
participation in daily activities (39). Some studies comparing group 
and individual modalities of CIMT indicated that motor function, 
amount of upper limb use, and functional independence increased 
more significantly in the group modality (39, 40). In addition, a study 
had shown that the amount of upper limb use daily significantly 
improved with group-based CIMT (41). The group modality can 
improve communication between patients, and may save the 
treatment time of the therapists to provide recovery for more patients; 

Abbreviations: CI therapy, Constraint induced therapy; CIMT, Constraint induced 

movement therapy; mCIMT, Modified CIMT; CIAT, Constraint induced aphasia 

therapy; ILAT, Intensive language-action therapy; ADL, Activities of daily living; 

QoL, Quality of life; tDCS, Transcranial direct current stimulation; TMS, Transcranial 

magnetic stimulation; rTMS, Repetitive TMS; MEP, Motor-evoked potential; CST, 

Corticospinal tract; fMRI, Functional magnetic resonance imaging; BOLD, Blood 

oxygenation-level-dependent; M-MAT, Multimodality aphasia therapy.
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FIGURE 1

General writing framework of the article.

FIGURE 2

Recovery process of the CI therapy for upper limp.
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further research is needed to find out the most suitable group modality 
therapy for clinical use.

Some studies have combined transcranial direct current 
stimulation (tDCS) or transcranial magnetic stimulation (TMS) with 
CIMT. Two studies showed that tDCS combined with mCIMT group 
improved upper limb motor function compared with mCIMT alone 
group (42, 43). However, another study suggested that tDCS combined 
with mCIMT just improved the amount of the paraplegic upper limb 
use, with no statistical difference in motor function compared to 
mCIMT (44). In addition, one study combined CIMT with different 
tDCS (anodal stimulation in ipsilesional primary motor cortex versus 
anodal stimulation in ipsilesional premotor cortex versus sham 
stimulation), the motor function and ADL were improved and the 
muscle tone was decreased significantly in the premotor cortex group 
compared with the other two groups (45). Moreover, a study 
combining dual tDCS and peripheral neuromuscular electrical 
stimulation in a treatment group based on CIMT found significant 
improvements in motor function and use of the paralyzed upper limb 
compared with CIMT alone (46). Another study combining 
low-frequency repetitive TMS (rTMS) with intensive occupational 
therapy showed significant improvement in motor function compared 
to CIMT (47). tDCS/TMS has been widely used and can be combined 
with CIMT. However, it may not be ruled out that other therapies 
combined with tDCS/TMS are more effective. Moreover, different 
brain regions have different gains from stimulation, so further 
research is needed to find the most suitable method.

Some studies have involved robotic therapy. A study compared 
robot-assisted therapy to CIMT, and the results suggested that both of 
them could improve the function of the patients, but there was no 
significant difference in motor function between groups (48). Some 
studies that added CI therapy to robot-assisted therapy showed a 
reduction in compensatory trunk movement during the task, with 
more significant improvements in motor function and ADL compared 
with robot-assisted therapy alone (49, 50). Robotic-based 
rehabilitation is a hot research field, and the studies have shown that 
it can be combined with CI therapy. Robot-based therapy can provide 
precise control and real-time monitoring of the patients; through 
further research, we may find out suitable treatment methods for 
patients and achieve precise rehabilitation.

Electrical stimulation is also a common method in rehabilitation. 
A study combining modified CI therapy and peripheral nerve 
stimulation suggested that the improvement of motor function was 
more significant than that of modified CI therapy alone (51). Another 
study used electromyography-triggered neuromuscular stimulation 
on the patient with an unfavorable prognosis, the result suggested that 
there was no significant difference compared to usual care (22). It is 
considered that electrical stimulation may have an additional effect in 
patients eligible for CIMT, but in patients with low function, it may 
not possible to improve function by electrical stimulation alone.

In addition to rehabilitation methods, patient management is also 
essential. Self-regulation is designed to improve patients’ self-
awareness and assist in identifying their functional problems, thus 
facilitating the recovery process (52). A study combining self-
regulation and mCIMT has found additional effects on functional 
recovery in patients after stroke (52). In addition, a study used the 
mobile health platform to help patients improve self-management and 
timely communication. The study combined CIMT with the use of 
mobile health platform, the results showed significant improvements 

in motor function and ADL compared to conventional rehabilitation 
program (53).

2.2. Discussion on the intervention time

Several studies have compared early and late delivery of CIMT. A 
study showed that the early applied CIMT group had greater 
improvement in motor function than the late applied group (54). But 
another study found that early delivery of CIMT was as good as late 
intervention; however, the early CIMT intervention group showed a 
faster recovery curve than the late intervention group (55). 
Considering that according to the patient’s condition, CIMT can 
be intervened early; if CI therapy has not been used in the early stage, 
it can also be added when necessary, and there is no need to worry 
about the late intervention of CIMT may be ineffective.

2.3. Discussion on the home rehabilitation 
and telehealth

Home rehabilitation and telehealth are current research hotspots. 
In the post-coronavirus disease 2019 era, the development of home 
rehabilitation is particularly important. CI therapy can also be combined 
with telehealth and home rehabilitation, and gradually applied to 
out-of-hospital care. With telehealth, treatment services can provide to 
individuals who may not be able to visit clinics, and there is an internet-
based CIMT, which is the mCIMT approach combined with telehealth 
(56). In addition, telehealth can take the approach of games, and its 
efficacy can be similar to that of in-clinic rehabilitation (57). And home 
rehabilitation also can be via an in-home game program (58).

A study using mCIMT in combination with telehealth in high/low 
functioning patients showed significant improvements in motor and 
ADL functions in both groups (56). Another study showed the 
telehealth CIMT group was no worse than the face-to-face CIMT 
group in using the more-affected upper limb (59). In addition, a study 
comparing in-home CIMT with conventional rehabilitation found 
that in-home CIMT could improve the use of the affected upper limb 
more effectively than conventional therapy, but was not superior in 
motor function improvement (60). However, the results were 
controversial. Another study showed that there was no significant 
difference between in-home CIMT and conventional rehabilitation in 
motor function and participation (29). Furthermore, a study analyzed 
factors associated with QoL in different CIMT programs (in person/
in home), and found that improvement in QoL was associated with 
gains in upper-limb use but not with motor function (61). Considering 
that telehealth and home rehabilitation combined with CIMT are 
useful for stroke patients who need long-term rehabilitation, but may 
need to improve treatment protocol to ensure the efficacy; further 
research can be  done to develop more programs to provide 
convenience for patients.

2.4. Imaging and electrophysiology – 
discussion on the mechanism

Diffusion tensor imaging can be utilized to show the effects of 
CIMT on the fibers of the corticospinal tract (CST). A study showed 
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that patients with disrupted or displaced CST had lower motor 
function in pre-treatment than those with unaltered CST. However, 
this had no significant difference in their ability to benefit from CI 
therapy (62). Another study showed similar results. The integrity of 
CST correlated with patients’ motor function, and there was no 
significant difference between left and right hemiplegia. The post-
treatment benefit was not associated with CST integrity or lesion 
volume (63).

Some studies applied functional magnetic resonance imaging 
(fMRI). A study showed the CIMT led to increased activity of the 
lesioned hemisphere dorsal premotor cortex compared to the 
untreated group, and no changes in laterality index were observed in 
the primary motor cortex (64). Upper limb dominance did not affect 
the improvement of upper limb function after CIMT (65). However, 
fMRI showed that the images were different according to the 
dominant/non-dominant side of the upper limb paralysis. When less-
affected upper limb constraint was added to the right-handed left/
right hemisphere stroke patients during the paralyzed arm elevation, 
the study had shown that in right hemisphere stroke patients, it led to 
the silence of contralesional cortical areas while maintaining 
ipsilesional activation of the sensorimotor cortex. And in patients with 
left hemisphere stroke, the same situation led to bilateral reduction of 
cortical activation (66). Considering that further studies on hand 
dominance are needed, it is also possible that left/right hemisphere 
stroke has different functional mechanisms.

TMS can be  used for electrophysiological evaluation. Motor-
evoked potentials (MEPs) were significantly improved, and the 
ipsilesional silent period declined in the mCIMT group compared to 
baseline in acute stroke (67). However, there were no long-term 
differences in motor function or electrophysiological parameters 
between mCIMT and standard therapy groups (67). Another study 
showed that when compared pre-and post-treatment MEPs, there 
were no significant improvements in resting motor threshold, central 
motor conduction time, and amplitude with conventional 
rehabilitation; and the MEP parameters in CIMT group were 
significantly improved (26). In addition, acute stroke could cause the 
interhemispheric excitability imbalance. It is considered that tDCS can 
reduce the interhemispheric excitability imbalance through the 
change of MEP (68). Furthermore, a study compared early and late 
applied CIMT, the results showed that greater cortical recombination 
occurred in the late group in terms of map size and position, 
considering that the recovery mechanism may have changed over 
time (54).

Imaging and electrophysiology are important methods to clarify 
the mechanisms that reflect neuroplasticity changes in CIMT and 
other recovery methods. At present, much of the latest research in this 
field tends to be animal experiments (69), and more human studies 
are needed. It is also important to edit appropriate functional tasks 
in fMRI.

3. Clinical study of CI therapy in the 
treatment of lower limb

Lower limb motor dysfunction after stroke is also a common 
disorder. There are up to 35% of stroke patients with initial lower-limb 
paralysis who do not regain physical function, and 20–25% of them 
are unable to walk without full physical assistance (12). CIMT for the 

lower limb was modified from the original upper limb CIMT (14). CI 
therapy for lower limb has been widely used in neurological 
disorders (10).

3.1. Current status of effectiveness

In CIMT for lower limb, the number of practice tasks, rather than 
practice time, may play an important role in functional recovery. 
Therefore, it may be more convenient to use the CIMT protocol with 
the number of repetitions than the CIMT protocol with the number 
of practice hours, so the mCIMT scheme is preferable (70). In 
addition, a study found improvements in the use and function of the 
paralyzed lower limb after CIMT (71). Another study showed that 
CIMT significantly improved patients’ balance function, lower limb 
motor function, and walking speed compared to conventional 
rehabilitation, and many of these improvements were sustained after 
3 months (72).

Lower limb restraint can be accomplished with “pelvic resistance/
assistance.” In the “pelvic resistance” condition, the lateral weight shift 
to the paralyzed side was improved compared to the “pelvic assistance” 
condition, while the “pelvic resistance” also improved overground gait 
speed and standing phase symmetry (73). Park et al. suggested that 
lower limb muscle activity, weight shift toward the affected side, and 
overground walking speed were significantly improved in the 
condition of a gradual increase of “pelvic assistance” force, which was 
better than that under the sudden increase. It was considered that the 
“gradual increase” during constrained induced walking might improve 
weight shift and enhance forced use of the paralyzed lower limb (74). 
Another study showed that pelvic resistance in the standing stage 
showed a greater increase in hamstring muscle activity in the paretic 
lower limb and improvement of the step length symmetry compared 
with constant resistance applied throughout the gait cycle (75). 
Restraint devices were omitted in lower limb CIMT, mainly due to 
safety issues like high risk of falls; meanwhile, wearing the device 
during the intervention led to unnatural gait and postural patterns 
(14). Resistance applied to the pelvis in the above studies provided a 
similar restraint effect to upper limb CIMT, which may have an 
additional effect on functional improvement.

CIMT for lower limb can also involve robotic therapy. A study 
used a rehabilitation robot to apply resistance to the less-affected lower 
limb, while assistance was applied to the more-affected side, and 
performed gait analysis. The results suggested that “Lokomat® 
constraint gait training” might improve knee flexion of the paralyzed 
lower limb, and the effect was better than that of conventional robotic 
gait training (76). The robot-assisted system can provide precise force 
changes. It can provide appropriate assistance and resistance force, 
may solve the problem of traditional lower limb CIMT with no 
resistance, and can be considered for clinical promotion.

3.2. Discussion on the home rehabilitation 
and telehealth

Home rehabilitation can also be  used in lower limb motor 
dysfunction, and can adopt the game mode. One study compared 
game-based CIMT with game-based training, the results suggested 
that both of game-based CIMT and training could improve static and 
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dynamic balance, and the CIMT had a greater effect on static balance 
control (77).

3.3. Electrophysiology – evaluation with 
electromyography

Studies related to lower limb CI therapy can be conducted by 
electromyography. Some studies have compared whether forcible use 
of the paralyzed lower limb by restraining the non-paralyzed lower 
limb, could improve the functional ability of the patients. One study 
showed that step length symmetry could be significantly improved 
during treadmill walking with constraints (78). Furthermore, during 
the stance phase, the electromyography of some lower limb muscles 
increased significantly at the early adaptation period. Meanwhile, 
under the constraint condition, the retention during the post-
adaptation period was significantly greater than that under the 
treadmill-only condition (78). Another study has shown that applying 
controlled resistance force to the non-paralytic lower limb during 
early swing phase increased the use of paralytic lower limb and 
improved spatiotemporal symmetry of gait (79). In addition, 
compared to baseline, significant electromyography increases were 
observed in some muscles of the paralyzed lower limb when resistance 
force was applied during the early swing phase, and 30% maximum 
voluntary contraction resistance caused the highest level of muscle 
activity compared to 10% or 20% maximum voluntary contraction 
resistance (79). Studies on electrophysiology and imaging of lower 
limb CIMT are less common than those of upper limb CIMT, so more 
relevant studies should be conducted to help clarify the mechanism 
and neuroplasticity of CIMT for lower limb.

4. Clinical study of CI therapy in the 
treatment of aphasia

Aphasia is an acquired language disorder that affects all aspects of 
language-based communication: comprehension of speech, reading, 
writing, and speaking, and is a common disorder that affects the QoL 
among stroke patients (80). Aphasia treatment may require extensive 
training, behavioral and communicative relevance of the interaction 
during treatment, and should focus on the patients’ communication 
needs and possibilities. These principles have been adopted by a new 
treatment method called CIAT (81).

4.1. Current status of effectiveness

CIAT can be used in the treatment of aphasia after acute stroke 
(82). Meanwhile, patients with chronic aphasia for more than 1 year 
can also expect language improvement through CIAT (83). The 
benefits gained by CIAT may sustain long after treatment 
ended (84).

Studies have found that CIAT could improve the subjective 
language abilities (85) and depressive symptoms (86). Stahl et  al. 
comparing CIAT and naming therapy suggested that CIAT 
significantly improved language performance, independent of the 
duration of the intervention (87). In addition, a study compared CIAT 
with multimodality aphasia therapy (M-MAT) and usual care, showed 

CIAT and M-MAT were better than usual care for aphasia. After 
intervention, M-MAT was beneficial for patients with severe aphasia, 
CIAT was beneficial for patients with moderate aphasia, but there was 
no difference between them for patients with mild aphasia (80). 
Through these studies, CIAT can be considered to improve aphasia, 
but different levels of aphasia may need different treatment methods. 
Furthermore, one study compared the efficacy difference between 
high-intensity and moderate-intensity CIATs. The results indicated 
that there was no statistical significance between them (88). It was 
considered that only increasing the daily treatment time might not 
gain additional effect.

Some studies showed CIAT could combine with rTMS. A study 
combined rTMS with CIAT, and compared to CIAT, found no 
additional effect of rTMS (89). Nevertheless, previous studies have 
found that both of CIAT and CIAT combined with rTMS could 
improve naming (90, 91). The results of the studies may be related to 
the small sample size, and further research is needed to determine 
whether it is necessary to combine rTMS based on CIAT.

4.2. Imaging – discussion on the 
mechanism

Functional imaging was used for the studies. Some studies used 
intermittent theta burst stimulation and CIAT. The language 
measurements suggested that intermittent theta burst stimulation 
combined with mCIAT indicated improvements, and these 
improvements were correlated with changes in the blood 
oxygenation-level-dependent (BOLD) fMRI in left inferior parietal 
lobe and right inferior frontal gyrus (92) or in right postcentral gyrus 
and bilateral supplementary motor area (93). Some other studies also 
have shown that the BOLD signal changes with fMRI correlated with 
improvement in the clinical aphasia test after CIAT (11, 94). However, 
the connection between aphasia therapy and neuroplasticity changes 
is controversial. One study found that language ability improved in 
stroke patients with CIAT, but the changed fMRI areas were mainly 
related to behavioral performance. Considering that language-related 
cortical plasticity may not have a specific effect on CIAT (95). A study 
used magnetoencephalography to suggest that CIAT improved 
language skills in patients, and language recovery was associated with 
changes of neuroplasticity in both cerebral hemispheres (96). CIAT 
was considered to be associated with language-related changes in 
neuroplasticity, but the results have not been consistent. Further 
studies on functional imaging are needed to clarify the mechanism 
of CIAT.

5. Other applications

Unilateral spatial neglect is a common consequence of stroke 
survivors, most of which occur after right hemisphere stroke, resulting 
in neglect of the left visual hemifield (97). One of the main reasons 
why CI therapy is effective is that it overcomes the learned non-use, 
and considering that CI therapy as an approach to treating unilateral 
spatial neglect is worth trying (97). Sleep may interfere with functional 
recovery. A study has shown that circadian preference and sleep 
quality affects the functional improvement among stroke patients after 
CI therapy (98).
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6. Current problems

However, CI therapy has some limitations. It can only be used 
under certain conditions and cannot cover all patients. Patients who 
can use CIMT for upper limb always require certain motor functions, 
such as the active extension of the thumb and two or more fingers 
(≥10°) of the affected hand (22). Moreover, the treatment time and 
effectiveness are also controversial. The traditional CIMT including 
restraint of the less-affected upper limb to facilitate the use of the more-
affected limb during 90% of the waking time (17), which was difficult 
to implement clinically. However, a study has shown no significant 
correlation between constraining time and functional outcomes (99). 
The necessity and the appropriate time of constraint need further study. 
In addition, a study has shown that CIMT improved motor function 
immediately after treatment, but no significant effect was observed 
after 6 months compared to conventional therapy (100).

7. Conclusion

CI therapy is widely used in stroke rehabilitation, and different 
CI therapies can meet diverse needs for recovery of patients. It can 
be combined with other treatment methods to provide additional 
benefits. Many studies have now demonstrated the effectiveness of 
CIMT not only by rehabilitation evaluation scales but also by 
electrophysiological and imaging methods. With the development of 
technology, CI therapy is linked to telerehabilitation, responding to 
the needs of patients with chronic dysfunction and/or inconvenient 
access to the clinic. However, CI therapy has some limitations. 
Requirements on basic motor function may limit its application in 
some patients. In addition, limiting the use of the non-paralyzed limb 
may affect the patient’s ADL and cause inconvenience. Moreover, its 
long-term effects need to be  further studied. Meanwhile, further 
research is also needed to clarify the mechanism and effectiveness of 

CI therapy. In addition, the protocol needs to be  improved. 
Furthermore, it needs to be integrated with modern technology and 
applied in clinical practice.
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