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Available Online: 01 Jun 2024 Objectives: Hand function impairment causes limitations in activities of daily living
among stroke survivors. Dexteria app therapy is a game-based therapy with the use of a
touchscreen gadget that involves various hand movements. This study evaluates the effect
of Dexteria app therapy on hand function in sub-acute stroke survivors.

Methods: This study included 26 subacute stroke survivors, randomly allocated into 2
groups as follows: Group A (n=13) received conventional hand therapy while group B (n=13)
received Dexteria app therapy. Both groups received 21 sixty-min therapy sessions. Gross
hand function and fine manipulative hand function were assessed using the Brunnstrom hand
recovery voluntary control grades and the Jebsen hand function test, respectively.

Results: Inter-group comparison using the Wilcoxon rank sum test of the mean difference
:  between groups A and B showed a significant difference in the Brunnstrom hand recovery
Keywords: : voluntary control grades Z value which equaled -3.272 with P=0.001 and Jebsen hand

Stroke, Paresis, Hand, function test Z=-3.0 and P=0.002.

Movement, Technology, Discussion: Dexteria app therapy showed significant improvement in gross motor function
Therapeutics ¢ and fine motor hand function than conventional therapy in sub-acute stroke survivors.
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eDexteria app therapy is easily accessible, portable, and cost-effective allowing wide usability in any neuro-rehabil-
itation clinical setup. Dexteria app therapy can be considered a home exercise regime or program for hand dexterity

improvement among post-stroke survivors in remote areas.

Plain Language Summary

Hand function impairment causes limitations in activities of daily living among stroke survivors. By using the Dex-
teria app on touch-screen gadgets, the therapy is administered in the form of a game nation that involves hand move-
ments. This study included 26 subacute stroke survivors, randomly allocated to two groups in which 13 subjects
received conventional hand therapy and the other 13 subjects received Dexteria app therapy for 21 sixty-min sessions.
Gross hand function was assessed using the Brunnstrom hand recovery voluntary control grades and fine manipulation
hand function was assessed using the Jebsen hand function test. Dexteria app therapy showed significant improvement
in both gross motor and fine motor hand function than conventional therapy in sub-acute stroke survivors.

Introduction

troke is defined as rapidly developed clini-

cal signs of focal or global disturbance of

cerebral function lasting more than 24 h

or leading to death with no apparent cause

other than vascular origin [1-4]. It is a
major cause of death and disability worldwide [2]. The
estimated prevalence rate of stroke is 84-262 and 334-
424 per 100000 in rural and urban areas respectively. In
India, the incidence rate is 119-145 per 100000 based on
a population-based study conducted in 2013 [3]. Above
80% of stroke, individuals experience hemi paresis that
results in post-stroke impairments, such as unilateral up-
per limb and lower limb functional impairment, balance
and gait impairment, cognitive dysfunction, speech im-
pairments, and many more [5, 6]. Post-stroke deficits are
prevalent in the hand [7] and account for 90% of upper
limb function [8]. Common upper-limb impairments af-
ter stroke include weakness, pain, sensory loss, impaired
dexterity, and in coordination [9, 10]. Hand function
makes a significant contribution to most activities of
daily living and its impairments can compromise func-
tion leading to difficulty in the execution of functional
movements.

Hand function majorly involves prehension, preci-
sion, and manipulation movement. These movements
are commonly used in most activities of daily living [11,
12]. In post-stroke survivors with impaired hand func-
tion, attaining hand function is one of the major reha-
bilitative goals to attain functional independence. Vari-
ous therapies, such as virtual reality [12], mirror therapy
[13], robotic hand therapy [14], and so on have shown
a wide range and scope to attain hand function among

stroke survivors. Touch screen tablet technology in
healthcare is uprising [14]. Dexteria app therapy is one
of them, which can be used for hand function training.

Studies have shown that Dexteria app therapy caused
significant improvement in children with impaired fine
and gross motor hands skills, visual motor dysfunction,
poor eye-hand coordination, and handwriting difficulties
[15-17, 19-21]. Studies have shown a positive correla-
tion between Dexteria app therapy and the affected hand
of stroke survivors. Studies also maintain that Dexte-
ria app therapy has a potential effect to produce hand
function improvement in post-stroke patients [18, 19];
however, literature is scarce about the effect of Dexteria
app therapy on gross and fine motor hand function in
stroke survivors. Accordingly, this study investigates the
effectiveness of Dexteria app therapy on hand function
in subacute stroke survivors.

Materials and Methods

The estimated sample size of the study was 30. Prelimi-
nary screening was carried out for 87 participants in and
around Mumbai City District in India, where 26 partici-
pants met the study criteria. The study procedure was ex-
plained and written informed consent was taken from the
participants. The participants in both genders were 40 to
59 years of age, all types and first-time stroke duration of
less than a year, Brunnstrom hand function stage Il and
above, mini-mental scale examination score of 24, and
Fugl-Meyer assessment upper extremity (hand compo-
nent) grasp minimum score of 7 out of 14. Meanwhile,
the exclusion criteria were any acute musculoskeletal
condition, neurological condition (other than stroke)
that would affect the intervention, and unwillingness to
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Table 1. Demographic information of participants in conventional and Dexteria app therapy group

Mean+SD
Variables
Group A Group B
Age (y) 50.2318.1 52.7618.84
Male 11 9
Gender Female 2 4
Total 13 13
Right 10 11
Dominance
Left 3 2
Right 3 6
Side affected
Left 10 7
Post-stroke duration (m) 5.15+1.28 6.38+2.06
MMSE 25.3845.89 27.23+£1.42

MMSE: Mini-mental state examination.

Mranian Fehabilitation Mournal

Notes: Group A: Conventional therapy, Group B: Dexteria app therapy.

participate in the study. The participants were randomly
allocated using the lottery method into two groups (n=13
in each group). Group A received the conventional ther-
apy while group B received the Dexteria app therapy.

Group A

Group A received the conventional therapy that in-
cluded, sustained stretching of intrinsic, and extrinsic
muscles of the hand and wrist, and freehand exercise
within the available range of motion, including weight
bearing on the table, wall, plinths, and modified push-
up and quadruped position, along with functional hand
precision activity training with beads, plastic bars, simu-
lating activity like eating, typing, and grips and finger
movements and manipulation activities, spherical balls,
pegs blocks and shapes formation, handkerchief folding,
and so on.

Group B

Group B received Dexteria app therapy version 1.3.7
android and IOS based application in a Samsung Gal-
axy Tab S8 Ultra 5G device with a screen size of 14.6
inches, that included 3 major components: Tap, pinch,
and scribble. Various tasks, such as tapping and match-
ing objects, pinching color-coded objects, and overwrit-
ing letters and objects were included in the treatment. All
tasks had to be finished in a defined time frame (Figures
1,2 and 3).

Both groups received 21 sixty-min sessions of therapy
over 30 days. All participants’ gross hand function was
assessed using the brunnstrom hand recovery voluntary
control grades and fine-manipulative hand function was
assessed using the Jebsen hand function test on day 1
before starting and after the 21* session study protocol.

Statistical analysis

Data analysis was done using the SPSS software, ver-
sion 24. All the analyzed data sets failed the normality
test; therefore, a non-parametric test (Wilcoxon rank
sum test) was used to compare the Jebsen hand function
test and Brunnstrom hand recovery voluntary control
grades between both the group and the level of signifi-
cance used was P<0.05.

Results

Table 1 demonstrates the demographic informa-
tion of the participants. The Mean+SD of group A was
50.23+8.1 years and the Dexteria app therapy group was
52.76+8.84 years. The Mean+SD post-stroke duration of
the conventional and Dexteria app therapy groups were
5.15+1.28 and 6.38+2.06 months, respectively. There
were 11 males and 2 females with 3 right-sided and 10
left-sided affected in conventional group A whereas the
Dexteria app therapy group had 9 males and 4 female
participants with 6 right-sided and 7 left-sided affected
subjects.
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Table 2. Intra-group pre and post-analysis of conventional therapy group using the Wilcoxon rank sum test

Median (IQR)
Outcome Measures z P
Day 1 Post 21* Session
Jebsen hand function test 118.33 (48) 113.66 (48) 2.133 0.03"
Writing 121 (53) 112 (74) -3.194 0.00"
Card turning 89.33 (40) 87.66 (37) -1.888 0.05
Small object picking 72.66 (42) 70.66 (41) -2.341 0.01
Simulated feeding 89.33 (56) 86.66 (47) -2.555 0.01"
Stacking checkers 96 (57) 97 (58) -1.868 0.06
Light object picking 87 (54) 83 (50) -2.554 0.01
Heavy object picking 102 (60) 95.66 (57) -2.447 0.01"
Brunnstrom hand recovery 4(0) 5(0) -3.207 0.00"
*Significant at P<0.05. Mranian [ehabilitation Bournal
IQR: Interquartile range.
Meanwhile, according to Table 2, intra-group pre- and According to Table 3, intra-group pre- and post-anal-
post-analysis of conventional therapy using the Wil- ysis of Dexteria app therapy using the Wilcoxon rank
coxon rank sum test showed statistically significant dif- sum test showed statistically significant differences in

ferences in the Jebson hand function test along with its the Jebson hand function test along with its components
components with Z=2.133 and P=0.03 and Brunnstrom with Z=2.271 and P=0.02 and Brunnstrom hand recov-
hand recovery grades with Z=-3.207 and P=0.00. ery grades with Z=-3.276 and P=0.00.

Table 3. Intra-group pre and post-analysis of dexteria app therapy using the Wilcoxon rank sum test

Median (IQR)
Outcome Measures Z P
Day 1 Post 21 Session
Jebsen hand function test 918.98 (703.82) 878.32(1024.5) 2.271 0.02"
Writing 112 (109) 89 (165) -2.272 0.02"
Card turning 134.66 (96) 117 (94) -3.18 0.00"
Small object picking 115.66 (116) 97 (123) -3.181 0.00"
Simulated feeding 135.66 (143) 116.3 (149) -3.18 0.00"
Stacking checkers 126.66 (111) 105 (106) -3.181 0.00"
Light object picking 112.33 (50) 102.66 (61) 3.11 0.00"
Heavy object picking 135 (113) 110.6 (128) -2.797 0.00"
Brunnstrom hand recovery 4(1) 5(1) -3.276 0.00"
*Significant at P<0.05.

IQR: Interquartile range.
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Table 4. Intergroup analysis of mean difference of conventional therapy and Dexteria app therapy using the Wilcoxon rank
sum test

Outcome Measures Mean Rank (A) Mean Rank (B) z P
Diff. Jebsen hand function test 9 18 -3.0 0.00
Diff. writing 9.69 17.31 -3.545 0.01"
Diff. card turning 7.58 19.42 -3.95 0.00
Diff. small object picking 7.15 19.85 -4.231 0.00
Diff. simulated feeding 7.62 19.38 -3.92 0.00
Diff. stacking checkers 7.77 101 -3.82 0.00"
Diff. light object picking 9.18 17.18 -2.873 0.00
Diff. heavy object picking 11.15 15.85 -1.565 0.125
Diff. Brunnstrom hand recovery stage 14.38 12.62 -0.801 0.579
*Significant at P<0.05.

Diff: Difference.

Figure 1. Tapping by placing thumb over anchor and fingers tracking objects [ranian Fehabilitation Mournal

[ranian Rehabilitation Mournal

Figure 2. Pinching of objects

Figure 3. Scribble and tracing of alphabets or shapes Mranian Rehabilitation Mournal
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According to Table 4, Inter-group comparison be-
tween groups A and B using the Wilcoxon rank sum test
showed statistical significance in the mean difference of
the Jebson hand function test along with its components
with Z=-3.0 and P=0.00; however, there was no signifi-
cance difference in mean difference of Brunnstrom hand
recovery grades with Z=-0.801 and P=0.57 between
both therapies.

Discussion

This study evaluated the effects of Dexteria app ther-
apy on hand function in subacute stroke survivors. Our
results stated that conventional therapy improved hand
function among subacute stroke survivors (group A). The
therapy included sustained stretching that helped to re-
duce tone in hypertonic spastic muscle, stretching creates
a mechanical tension over the soft tissue structure that
decreases stretch-induced muscle tone and modulates the
muscle’s viscoelastic excitability. Weight-bearing, range
of motion exercises, and functional exercises provide
constant sensorimotor integration to the brain, thereby
helping to strengthen antagonist and anti-spastic muscles
and allowing for high-order processing and execution of
learned tasks in a functional environment. This finding
is in line with a study by Hatem et al. [20] that showed
significant improvement in hand function through these
conventional exercises in post-stroke patients.

There was a significant improvement in hand func-
tion in subacute stroke survivors in Dexteria app therapy
(group B). This could be because the Dexteria app pro-
vides a multi-touch interface for hand rehabilitation, in-
volving multiple sensory inputs that allow and promote
mimicking of virtually functional hand activities. It also
allows self-learning among participants through games.
The repetitive and intense training through virtual func-
tional tasks provides an immersive nature with a high
level of participant concentration. This therapy may lead
to cortical reorganization and recruitment of primary
motor cortex areas (M1), providing practical utility and
function. The newly constructed neural pathway (neuro-
plasticity) must have been enhanced due to increased
hand functional task, increased corticospinal drive to
hand movements, and functional muscles caused re-
markable improvement in hand function.

In comparison, Dexteria app therapy showed signifi-
cant improvement in sub-acute stroke survivors over par-
ticipants who received conventional therapy. This could
be because Dexteria app therapy is task-oriented training
through a touch screen medium that allows participants
multiple error and correction opportunities that help

Iranian [Ziehabilitation Blournal

them transfer these virtually trained tasks into activities
of daily living. It also provided multi-sensory feedback
to users through sustained visual, auditory, and tactile
feedback. Received feedback was processed in the pari-
etal lobe, in peri-personal space that must have enhanced
motor learning and motor recovery [19]. Therapy also
builds up a self-competition atmosphere with intensive
increased concentration that leads to greater motivation
and better task performance [19, 21]. It also provided
motor execution of learned task transfer to the real envi-
ronment with high-order cortical processing may lead to
neuroplasticity thereby improving sensorimotor associa-
tion of hand function and task performance. The com-
petitive nature and multisensory model were missing in
conventional therapy exercises.

Conclusion

Dexteria app therapy showed significant improvement
in hand precision and hand manipulation component
of hand function among subacute stroke survivors due
to the multisensory model approach, intensive training
nature, and also adds a recreational component in hand
rehabilitation than conventional therapy. Also, both ther-
apies are effective in bringing out improvement in vol-
untary control of hand movement and function.

Clinical implications

Dexteria app therapy is easily accessible, portable, and
cost-effective allowing wide usability in any neuro-re-
habilitation clinical setup. Home exercise regime or pro-
gram for hand dexterity improvement among post-stroke
Survivors.
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