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Purpose: This study aimed to evaluate the intermanual transfer effects of dominant hand 
training on the functional task of the untrained hand.
Methods: Fifty community-dwelling healthy adults (mean age, 23.4 ± 2.5 Y; females, 60%) 
were participated. Participants in the experimental group received 15 minutes of right-hand 
training on a pegboard apparatus twice a week for four weeks. The control group received no 
training. The Jebsen Taylor test (JTT) and a 16-hole pegboard test were used for the 
assessment of hand function and dexterity.
Results: Most of the JTT subtests except the writing and simulated feeding subtests and the 
performance of pegboard task by untrained hand were significantly improved in the experi-
mental group after 4 weeks of training. However, no changes in the untrained hand function 
after 4 weeks in the control group. There were no significant differences in the pegboard task 
and JTT subtests found at baseline between the two groups. There were significant differ-
ences in the pegboard task between the two groups after dominant hand training. The 
experimental group took 4.3- and 2.5-second lesser time to complete the pegboard task 
using the dominant and non-dominant hand, respectively. Similarly, most of the JTT subtests 
except the writing and simulated feeding subtests were significantly better in the training 
group than the control group.
Conclusion: This study indicates that the function of the untrained non-dominant hand may 
be improved after functional training of the dominant hand. Since this study included only 
healthy young adults, results of this study cannot be generalized to other groups of people 
such as the elderly. While this study suggests that intermanual transfer could have 
a therapeutic value in many clinical situations, more longitudinal studies are warranted to 
examine the intermanual transfer effects of functional gain in different clinical conditions, 
such as stroke, parkinsonism, rheumatoid arthritis, and so on.
Keywords: intermanual transfer, cross transfer, cross education, dominant hand, hand 
training, hand function

Introduction
The foundation of transfer of learning is one of the essential factors for learning any 
task.1 Schmidt et al2 defined transfer as “gain in the ability of performing one task 
as a result of practice or experience in some other task”. Morton et al3 suggested 
that the adaptation of a movement could be transferred to the other limb and to 
different arm configurations within the same limb. Similarly, Fu et al4 have 
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demonstrated an association between the perception pro-
duced by the untrained and the trained limb. Therefore, the 
cross transfer is a circumstance in which an untrained limb 
improves some performance due to contra lateral limb 
training.5

The actions of muscles on one side of the body greatly 
influence the comparable muscles on the contralateral side of 
the body.6 This effect is known as “cross-education” or more 
commonly as “cross-transfer”.7 A previous study examined 
the cross-transfer effects of movement time on the forearm 
muscles of healthy adults, and they have demonstrated 
increased performance in both trained and untrained 
hands.8 Another study reported improved final position accu-
racy of the nondominant arm following dominant arm 
training.9 Furthermore, Wang and Sainburg10 showed that 
dominant arm training significantly improved linearity and 
initial limb control in the nondominant arm. The mechanism 
of cross-transfer from the trained limb to the untrained limb 
can be attributed to bilateral left hemispheric control,11,12 

cross-activation, and callosal access of motor engrams stored 
in the dominant hemisphere via the corpus callosum.13 

Various methods are commonly used to minimize the nega-
tive effects of long-term immobilization on muscle tissue. 
One of the possible options could be the use of a healthy 
limb exercise program to indirectly activate the muscles of 
the injured limb via a cross-transfer mechanism.14 This is 
also known as intermanual transfer of training.15

Motor learning is a continuous process, which starts 
with an acquisition of a task and progresses with the 
transfer of the task.16 Previous studies have suggested 
that variability in task and strength training could facilitate 
the intermanual transfer of motor learning.17–19 Another 
study reported that the training effects of a pegboard task 
were demonstrated in untrained hands.20 While some stu-
dies indicate that intermanual transfer is only occurring 
from the dominant to nondominant hands,21–24 others sug-
gest that transfer may occur from nondominant to 
dominant25–27 or it may transfer equally from both 
hands.3,28 Therefore, this study aimed to evaluate the 
intermanual transfer effects of dominant hand training on 
the functional task of an untrained nondominant hand.

Materials and Methods
Subjects
Fifty community-dwelling healthy adults were participated 
and randomly divided into two groups (experimental and 
control) using the computer-generated random numbers 

(Figure 1). Participants were recruited from the locality 
of Riyadh and the study was conducted at Rehabilitation 
research chair, King Saud University between July 5, 2020 
and November 10, 2020. The inclusion criteria were as 
follows: a) age, 20–30 years; b) dominance, right handed-
ness as per the Edinburgh handedness inventory;29,30 and 
c) individuals free from any medical, surgical, and neuro-
logical conditions that may affect upper limb function. The 
participants were excluded if they had a history of neuro-
logical disorders with reduced upper limb function, mus-
culoskeletal disorders of the upper limb, or upper limb 
injury or surgery. The participants were asked to give 
written informed consent prior to their participation in 
the study. The study protocol was approved by the 
Institutional Ethics Subcommittee, Rehabilitation 
Research Chair, College of Applied Medical Sciences, 
King Saud University, Riyadh, Saudi Arabia. All the pro-
cedures were conducted according to the guidelines given 
in the Declaration of Helsinki.

Instrumentation
The following instruments were used in this study: (a) 
stopwatch; (b) back supported chair (height, 18 inches); 
(c) pegboard apparatus with 16 pegs; and (d) Jebsen Taylor 
test (JTT) board and accessories.31–33

Training
Participants in the experimental group received 15 minutes 
of right-hand training on a 16-hole pegboard apparatus 
twice a week for four weeks. The control group received 
no training. During the training sessions, participants were 
asked to sit on a wooden chair in front of a pegboard 
apparatus. The participants were trained to place each 
peg in the hole one by one using their dominant hand as 
fast as possible starting from the most distant hole.

Outcomes
Both the outcomes were evaluated by a senior physical 
therapist who had experience of using the outcomes, 
which was used in this study. Outcome assessor was 
blinded to the group allocations.

Jebsen Taylor Test (JTT) for Hand Function
The JTT was designed to assess objective and standardized 
hand function.31–33 It comprised of seven subtests to eval-
uate various activities of daily living using both hands. 
JTT is a reliable and valid test to identify individuals with 
limited hand function in a variety of health conditions.34–37 
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Past studies have reported good to excellent inter- and 
intra-rater reliability of JTT (ICC = 0.82–1.00) in people 
with stroke37 and elderly populations.36 The seven subtests 
of JTT are as follows: (a) Subtest 1 – Writing; (b) Subtest 
2 – Card turning; (c) Subtest 3 – Small common objects 
putting; (d) Subtest 4 – Simulated feeding; (e) Subtest 5 – 
Checkers Stacking; (f) Subtest 6 – Light cans placing; and 
(g) Subtest 7 – Heavy cans placing. The dominant hand 

was used for writing the test.29 All tasks in the JTT were 
performed in a sitting position. A stopwatch was used to 
measure the time needed to complete each task.37 The 
participants were asked to complete the JTT test with 
dominant and non-dominant hands. One familiarization 
trial was given before two test trials. One minute of rest 
was given between the two subsets. The time taken to 
complete each test and to complete the entire JTT were 

Figure 1 Flow diagram for study procedure.
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the outcomes. The total time required to complete the task 
was considered as the outcome (eg, the lower time to 
complete the task is considered to have a better hand 
function).33 Likewise, a posttest assessment of JTT subt-
ests was conducted after 4 weeks of training to investigate 
improvements in hand function after dominant hand 
training.

Pegboard Task Test for Hand Dexterity
A 16-hole pegboard apparatus, which was used for the train-
ing purpose, was also used for the assessment of hand 
dexterity.38 The participants were asked to place pegs into 
the holes as fast as possible without dropping the peg. 
A stopwatch was used to measure the time needed to com-
plete the task. Both hands were assessed separately. One 
familiarization trial was given before two test trials. The 
total time required to complete the task was used as the 
outcome. Similarly, a second assessment of the pegboard 
task was administered after 4 weeks of training to evaluate 
changes in hand function after dominant hand training.

Statistical Analysis
Data were analyzed using the statistical program for 
social studies (SPSS, Window version 22, IBM). 
Paired and independent t-tests were used to assess 

within- and between-group differences in outcomes, 
respectively. Bonferroni corrections were applied for 
multiple comparisons. Additionally, the effect sizes for 
pegboard task and JTT tests were calculated using 
Cohen’s d (d = <0.5, small; d = 0.50 to 0.80, medium; 
and d >0.80, large) to evaluate clinically meaningful 
changes.39 A p<0.05 was considered for a statistically 
significant test.

Results
Fifty healthy adults (male, 20; Female, 30) from the 
community were participated. The demographic data 
indicate an insignificant difference in age between the 
experimental (23.40 ± 2.46 Y) and control (23.32 ± 2.56 
Y) groups. Both the dominant and nondominant hand 
functions measured by the pegboard task and the JTT 
were significantly improved in the experimental group 
(Table 1). Participants in the experimental group took 5- 
and 2.2-second lesser time to complete the pegboard 
task by dominant and nondominant hands, respectively. 
Similarly, participants in the experimental group took 
significantly lesser time to complete most of the JTT 
tasks except the writing and simulated feeding tasks 
after dominant hand training (Table 1). However, 

Table 1 Changes in Hand Functions After Training in Experimental Group

Outcomes Pretest Mean (SD) Posttest Mean (SD) t-value Effect Size (Cohen’s d)

Pegboard task test, time (second) Dominant hand 12.9 (1.5) 7.9 (1.3) 17.5**† 3.56
Non-Dominant hand 13.7 (0.9) 11.5 (0.8) 13.9**† 2.58

Jebsen Taylor Hand Function test (JTT)

Writing, time (second) Dominant hand 4.8 (0.7) 4.8 (0.7) 1.4 0.0

Non-Dominant hand 11.2 (1.3) 11.2 (1.3) 1.4 0.0

Card Turning, time (second) Dominant hand 3.6 (0.6) 2.7 (0.5) 7.5**† 1.63
Non-Dominant hand 4.2 (0.5) 3.9 (0.6) 7.4**† 0.54

Object Putting, time (second) Dominant hand 4.9 (0.6) 3.1 (0.7) 13.5**† 2.76
Non-Dominant hand 6.0 (0.5) 4.6 (0.7) 11.5**† 2.30

Simulated Feeding, time (second) Dominant hand 12.9 (1.7) 12.9 (1.7) 1.2 0.0
Non-Dominant hand 14.1 (1.6) 14.1 ((1.6) 1.3 0.0

Checker Stacking, time (second) Dominant hand 2.9 (0.6) 1.1 (0.2) 16.9**† 4.03
Non-Dominant hand 3.5 (0.5) 2.1 (0.5) 12.8**† 2.80

Light Cans, time (second) Dominant hand 5.6 (0.6) 4.6 (0.7) 8.3**† 1.53
Non-Dominant hand 6.4 (0.6) 5.6 (0.7) 10.8**† 1.23

Heavy Cans, time (second) Dominant hand 5.2 (0.8) 4.3 (0.8) 11.7**† 1.13
Non-Dominant hand 5.7 (0.6) 5.1 (0.8) 10.8**† 0.85

Notes: **Significant at p<0.01 and †p (adjusted) < 0.003 (Bonferroni corrections); SD, standard deviation; effect size: small (0.20), medium (0.50), large (0.80).
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participants in the control group showed statistically 
insignificant changes in the dominant and nondominant 
hand function during the pegboard task and JTT 
(Table 2).

The baseline scores of dominant and nondominant 
hand functions during the pegboard and JTT tasks are 
given in Table 3. There were no significant differences 
in the pegboard and JTT tasks between the groups at 
baseline (Table 3). There were significant differences in 
the pegboard task test between the groups after the 
dominant hand training (Table 4). Participants in the 
experimental group took 4.3 seconds (dominant hand) 
and 2.5 seconds (nondominant hand) lesser time to 
complete the pegboard task as compared to the control 
group. Similarly, participants in the experimental group 
completed most of the JTT subtests except the writing 
and simulated feeding subtests faster than the control 
group (Table 4). The experimental group took signifi-
cantly lesser time to complete the card turning (domi-
nant hand, 0.7 sec; nondominant hand, 0.2 sec), object 
putting (dominant hand, 1.6 sec; nondominant hand, 1.2 
sec), checker stacking (dominant hand, 1.6 sec; nondo-
minant hand, 1.2 sec), light cans (dominant hand, 0.7 
sec; nondominant hand, 0.6 sec), and heavy cans 

(dominant hand, 0.5 sec; nondominant hand, 0.3 sec) 
subtests of JTT than the control group.

Discussion
The current study aimed to evaluate the effects of inter-
manual transfer of training on the functional task of the 
untrained hand after 4 weeks of dominant hand training. 
The results revealed a significant reduction in movement 
time to complete a pegboard task after an intensive domi-
nant hand training. Transfer of training also occurred to 
the contralateral nondominant hand as the movement time 
of the nondominant hand was also reduced to perform the 
pegboard task. Gain in performance occurred in similar 
functional tasks in both the trained and untrained hands. 
Transfers of training were also clinically meaningful as 
determined by large effect sizes (Cohen’s d > 0.8) for the 
pegboard task and most of the subsets of JTT in the 
participants who participated in dominant hand training.

The current study uses a pegboard task that has been 
extensively used in neuropsychology for the assessment of 
complex hand functions.40–42 The pegboard task is a type of 
sensorimotor task that requires a visual stimulus for a specific 
response to reach, grasp, and place pegs into the specified 
holes.43 Such visuomotor task training results in progressive 

Table 2 Changes in Hand Functions After Training in Control Group

Outcomes Pretest Mean (SD) Posttest Mean (SD) t-value Effect Size (Cohen’s d)

Pegboard task test, time (seconds) Dominant hand 12.4 (1.2) 12.4 (1.2) 1.4 0.00
Non-Dominant hand 14.0 (0.7) 14.0 (0.7) 1.4 0.00

Jebsen Taylor Hand Function test (JTT)

Writing, time (second) Dominant hand 4.7 (0.4) 4.7 (0.4) 1.0 0.00
Non-Dominant hand 10.7 (1.2) 10.7 (1.2) 1.4 0.00

Card Turning, time (second) Dominant hand 3.4 (0.6) 3.4 (0.6) 1.8 0.00
Non-Dominant hand 4.1 (0.5) 4.1 (0.5) 0.3 0.00

Object Putting, time (second) Dominant hand 4.7 (0.7) 4.7 (0.7) 1.1 0.00
Non-Dominant hand 5.8 (0.7) 5.8 (0.8) 1.6 0.00

Simulated Feeding. time (second) Dominant hand 12.7 (1.5) 12.7 (1.5) 1.4 0.00
Non-Dominant hand 13.6 (1.8) 13.5 (1.8) 1.0 0.06

Checker Stacking, time (second) Dominant hand 2.7 (0.7) 2.7 (0.7) 1.0 0.00
Non-Dominant hand 3.3 (0.6) 3.3 (0.6) 1.6 0.00

Light Cans, time (second) Dominant hand 5.3 (0.6) 5.3 (0.7) 1.4 0.00

Non-Dominant hand 6.2 (0.7) 6.2 (0.7) 1.4 0.00

Heavy Cans, time (second) Dominant hand 4.8 (0.8) 4.8 (0.8) 1.7 0.00

Non-Dominant hand 5.4 (0.6) 5.4 (0.7) 1.6

Notes: SD, standard deviation; effect size: small (0.20), medium (0.50), large (0.80).
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changes in hand function, initially slow, inaccurate, and 
uncoordinated functions to fast, accurate, and coordinated 
functions. This improvement in hand function may be attrib-
uted to changes in underlying processes, for example, motor 
planning and programming.44 In the current study, training 
with the dominant hand may produce adaptation in the domi-
nant hemisphere, which was later utilized to perform the task 
with the nondominant hand.45

The transfer of dominant hand training to an untrained 
nondominant hand may be explained by three proposed 
mechanisms of intermanual transfer of training. One of 
the proposed mechanisms suggests that the same hemi-
sphere may control both the trained and untrained hands 
and therefore learning of one hand might transfer to the 
learning of the other hand functions.11 A previous study 
suggested that the dominant hemisphere may effectively 
control the nondominant hand.12 Furthermore, another 
study reported that a lesion in the left cortical area caused 
marked movement impairment in the contralateral arm with 
some movement impairment in the ipsilateral arm.46 

Another mechanism for transfer of learning to an untrained 
hand was proposed by Taylor and Heilman and is known as 
the callosal access model.47 As per this mechanism, motor 

engrams are originally formed after dominant hand training 
and stored in the dominant hemisphere. The contralateral 
hemisphere of the corpus callosum may have access to 
these engrams. The third mechanism for transfer of learning 
to untrained hands was proposed by Parlow and Kinsbourne 
and is known as intermanual transfer of training.48 This 
mechanism suggests that the copy of learned information 
for dominant hand training may be synchronously stored in 
the non-dominant hemisphere.13 Subsequently, the nondo-
minant cortex works independently of the dominant motor 
cortex and may help improve the function of the untrained 
nondominant hand.

In the current study, hand functions in both trained and 
untrained hands were improved in similar tasks. Since grasp-
ing is the main task used in the current study, the results of 
this study may be explained by the internal representations 
underlying grasping. The pegboard task and JTT subtests 
used a similar kind of grip, and therefore an internal model 
for the representation of the type of grip formed during 
training. This is consistent with the findings which suggest 
that mechanical properties and behavior of limbs stored in 
the higher cortex may consequently be used for anticipatory 
scaling of motor commands during reaching and grasping.4 

Table 3 Intergroup Comparison of Hand Functions at Baseline

Outcomes Experimental Group 
Mean (SD)

Control Group Mean 
(SD)

t-value Effect Size 
(Cohen’s d)

Pegboard task test, time 

(second)

Dominant hand 12.9 (1.5) 12.4 (1.2) 1.3 0.37
Non-Dominant hand 13.7 (0.9) 14.0 (0.7) 1.4 0.37

Jebsen Taylor Hand Function test (JTT)

Writing, time (second) Dominant hand 4.8 (0.7) 4.7 (0.4) 1.0 0.18
Non-Dominant hand 11.2 (1.3) 10.7 (1.7) 1.4 0.33

Card Turning, time 

(second)

Dominant hand 3.6 (0.6) 3.4 (0.6) 1.1 0.33
Non-Dominant hand 4.2 (0.5) 4.1 (0.5) 0.9 0.20

Object Putting, time 

(second)

Dominant hand 4.9 (0.6) 4.7 (0.7) 1.0 0.31
Non-Dominant hand 6.0 (0.5) 5.8 (0.7) 1.5 0.33

Simulated Feeding, time 

(second)

Dominant hand 12.9 (1.7) 12.7 (1.5) 0.4 0.13
Non-Dominant hand 14.1 (1.6) 13.6 (1.8) 1.1 0.29

Checker Stacking, time 

(second)

Dominant hand 2.9 (0.6) 2.7 (0.7) 1.4 0.31
Non-Dominant hand 3.6 (0.5) 3.3 (0.6) 1.5 0.54

Light Cans, time (second) Dominant hand 5.6 (0.6) 5.3 (0.6) 1.5 0.50

Non-Dominant hand 6.4 (0.6) 6.2 (0.7) 1.0 0.31

Heavy Cans, time (second) Dominant hand 5.2 (0.8) 4.8 (0.8) 1.5 0.50

Non-Dominant hand 5.7 (0.6) 5.4 (0.7) 1.4 0.46

Notes: SD, standard deviation; effect size: small (0.20), medium (0.50), large (0.80).
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Another study suggests that intrinsic object properties, 
including object size, are important for determining the 
grip along with hand transport and preshaping.49 Similarly, 
other studies also suggested that the same strategy for apply-
ing force is used when handling commonly used objects 
with a similar grip.4,50 Therefore, the current results are 
consistent with the evidence that supports internal neural 
representations of the grip utilized during training and may 
later be used for performing JTT subtests, such as stacking 
checkers and putting small objects. The performance of 
these subtests was also improved in the untrained hand, 
which could either be explained based upon the formation 
of an internal mechanism in the dominant cortex and ipsi-
lateral control of the left cortex or transfer of information 
from the dominant to nondominant cortex.51

Some improvements in the performance of the JTT 
subtests of turning cards and placing light and heavyweight 
cans have also been noted in this study, which could be the 
result of dimensional generalization from learned motions of 
reaching movements.52 The pegboard task is a visuomotor 
task that uses reaching, grasping, and placing strategies, 
which is like card turning and placing of light and heavy-
weight cans used reaching, grasping, and placing strategies. 

Therefore, when the practice on a pegboard is learned, an 
internal map of the desired trajectory is formed. 
Subsequently, a motor action that produces reaching move-
ments is created by the brain with the help of desired 
trajectories. However, generalization has been found to 
occur beyond the region of training.52

Study Limitations and Future 
Research Directions
This study acknowledges many potential limitations. First, 
the participants in this study were healthy young adults, 
which limits the generalizability of the results in other 
groups of people or clinical conditions, such as the elderly 
or individuals with immobilized one limb after fracture. 
Therefore, future studies are required to evaluate the inter-
manual transfer effects in different populations or clinical 
conditions, such as individuals with an immobilized upper 
or lower extremity after fracture. Second, since this study 
examined intermanual effects on hand function, it remains 
unknown whether intermanual transfer also occurred on 
muscle strength gain. Future studies should investigate the 
intermanual transfer effects of strength training of unaf-
fected upper or lower extremities on muscle strength gain 

Table 4 Intergroup Comparison of Hand Functions After Training (at Posttest)

Outcomes Experimental Group 
Mean (SD)

Control Group Mean 
(SD)

t-value Effect Size 
(Cohen’s d)

Pegboard task test, time 

(second)

Dominant hand 8.1 (1.3) 12.4 (1.2) 12.9**† 3.44
Non-Dominant hand 11.5 (0.8) 14.0 (0.7) 11.3**† 3.33

Jebsen Taylor Hand Function test (JTT)

Writing, time (second) Dominant hand 4.8 (0.7) 4.7 (0.4) 0.8 0.18
Non-Dominant hand 11.2 (1.3) 10.7 (1.2) 1.4 0.41

Card Turning, time 

(second)

Dominant hand 2.7 (0.5) 3.4 (0.6) 4.6**† 1.27
Non-Dominant hand 3.9 (0.6) 4.1 (0.5) 1.6 0.36

Object Putting, time 

(second)

Dominant hand 3.1 (0.7) 4.7 (0.7) 8.3**† 2.29
Non-Dominant hand 4.6 (0.7) 5.8 (0.8) 5.6**† 1.61

Simulated Feeding, time 

(second)

Dominant hand 12.8 (1.7) 12.9 (1.5) 0.4 0.06
Non-Dominant hand 14.1 (1.6) 13.5 (1.8) 1.1 0.35

Checker Stacking, time 

(second)

Dominant hand 1.1 (0.2) 2.7 (0.7) 10.9**† 3.11
Non-Dominant hand 2.1 (0.5) 3.3 (0.6) 7.8**† 2.17

Light Cans, time (second) Dominant hand 4.6 (0.7) 5.3 (0.7) 3.7**† 1.00

Non-Dominant hand 5.6 (0.7) 6.2 (0.7) 3.3**† 0.86

Heavy Cans, time (second) Dominant hand 4.3 (0.8) 4.8 (0.8) 2.4* 0.63

Non-Dominant hand 5.1 (0.8) 5.4 (0.7) 2.1* 0.93

Notes: *Significant at p<0.05, **p<0.01, and †p (adjusted) < 0.003 (Bonferroni corrections); SD, standard deviation; effect size: small (0.20), medium (0.50), large (0.80).
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in the affected upper or lower extremities. Such investiga-
tion of clinical conditions is important for evaluating the 
validity and application of intermanual transfer effects dur-
ing rehabilitation. Finally, the current study uses a similar 
task for training and evaluating intermanual transfer effects. 
For example, initially participants were trained on 
a pegboard task followed by testing the transfer effects 
using the same pegboard task or JTT test, both of which 
use the reaching, grasping, and placing strategies. Since the 
participants became very familiar with the format/use of the 
pegboard as opposed to truly gaining functional fine motor 
skills, it remains unknown whether intermanual transfer 
effects could also occur in different tasks. For instance, 
range of motion exercise or strength training of one extre-
mity can improve the function of the contralateral extremi-
ties. Future studies are warranted to explore the possible 
application of intermanual transfer effects in different neu-
rological or musculoskeletal disorders.

Clinical Implications
Individuals with immobilized or impaired one upper or lower 
extremity due to fracture or neurological conditions (eg, 
stroke) may not be able to use their affected limb during 
physical exercise or functional training. Consequently, the 
strength and function of the affected limb gradually 
diminishes. Therefore, muscles of the affected limb can be 
indirectly activated via training of the unaffected limbs using 
the concept of intermanual transfer to prevent muscle weak-
ness and functional impairment of the affected limb.14 

Additionally, intermanual transfer training can be used to 
train prosthetic limbs in people with amputation.15 

Individuals with amputated upper or lower limbs often start 
learning prosthetic skills after getting the prosthesis. 
However, they could start the prosthetic training immediately 
after the amputation using the intermanual transfer, so that 
training of the unaffected limb could enhance the prosthetic 
skills of the affected limb.53,54 Consequently, the acceptance 
and handling of the prosthesis would be improved.

Conclusions
This study indicates that the function of the untrained non-
dominant hand may be improved after functional training of 
the dominant hand. Since this study included only healthy 
young adults, results of this study cannot be generalized to 
other groups of people such as the elderly. While this study 
suggests that intermanual transfer could have a therapeutic 
value in many clinical situations, more longitudinal studies 
are warranted to examine the intermanual transfer effects of 

functional gain in different clinical conditions, such as 
stroke, parkinsonism, rheumatoid arthritis, and so on.
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