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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
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version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Stroke defined by diminished cerebral blood
flow, results in brain damage and neurological impairments.
It often leads to considerable difficulties, such as limited
mobility and compromised hand function, usually manifesting
as a weakening in the ability to open and shut the hand.
Objective: The study evaluates the differences between
opening and closing hands when utilizing a soft robot.
Methods: The study was conducted in the Mosul Specialist
Rehabilitation Center which involved 68 participants, all over
20 years old, with visual impairments. The Iranian Clinical
Trials Registry and Ministry of Planning approved the study,
The Fugl-Meyer Assessment for Upper Extremity Action
Research Arm Test, and Arm Motor Ability Test were used to
assess finger extension and flexion. Results: A study revealed
that stroke patients who utilized a soft robotic glove experienced
notable improvements in hand functionality. Average hand
closure scores increased significantly, from 8.14 to 20.36 out
of 21 points. Women demonstrated greater progress in hand
opening rates compared to men, with an average improvement
of 1.91 times between pre- and post-assessments. In contrast,
the control group exhibited similar hand-opening advancements
across genders. Patients with both ischemic and hemorrhagic
strokes showed enhanced abilities in opening and closing their
hands. Additionally, the study identified a statistically significant
improvementinhand functionimprovementsbasedonstroketype.
Conclusion: The study found that stroke patients using a soft
robotic glove showed significant improvements in hand-closing
abilities, while exercise had minimal impact. Women showed
an average increase in hand opening rate. Both male and female
patients showed improvement, with hemorrhagic strokes
showing remarkable advancements.

Key words. Flexion, extension, robotic, glove, stroke, clinical
trial.

Introduction.

Reduced or blocked cerebral blood flow, which results in brain
tissue damage and impaired neurological function, characterizes
a stroke [1-4]. It predominantly occurs in older individuals [5-
71, leading to severe disabilities by weakening their muscles and
limiting their movement [8].

Most individuals who have experienced a stroke will encounter
difficulties with their hands [1,8], rendering them less functional
for daily activities [9-11]. The extent of their impairment is
contingent upon the severity of the stroke [12]. This impairment
modifies hand function and affects the performance of everyday
activities [11-15]. The body's coordination, strength, and
dexterity are needed to do daily tasks with the hands.

People who have experienced stroke affecting the motor system
often exhibit more varied movements [12-18]. Regardless
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of coordination patterns, discrepancies in force management
were observed during bilateral movements [19]. Following a
stroke, the balance between the two hemispheres of the brain
changes, as does the direction of the ascending pathways [20].
The findings indicated that neurons undergo alterations during
activity in both hemispheres [20-22]. Stroke patients, like
healthy individuals, face increased challenges in performing
anti-phase motions compared to in-phase movements [23,24].
In healthy individuals, these movements are managed by
different areas of the brain [20,21,25]. Individuals who have had
strokes in either the left or right hemisphere are likely to face
distinct challenges with coordinating their left and right sides
[19,25,26]. However, it remains unclear what effects strokes in
the left and right hemispheres have on limb performance during
bilateral movements [17,27]. The study aimed to examine the
performance variations between hand-opening and hand-closing
motions using a soft robotic system.

Materials and Methods.

From July 21,2024, to November 20, 2024, randomized control
trails were conducted in the Mosul Specialist Rehabilitation
Center on how to use a soft robotic glove with a randomized
control design to evaluate patients' hand opening and closing
abilities. Figure 1 guided the selection of participants. They had
to be at least two weeks post-stroke, older than twenty years old,
and able to understand or follow simple instructions without
visual impairment. Cognitive abnormalities, vision impairment,
tremors, diabetes, and upper limb spasms that hindered device
placement were the exclusion criteria. The study looked at
68 people who had thrombotic or hemorrhagic strokes. They
were split into two groups: a robotic glove group (n = 35)
and a control group (n=33). The cross-sectional sample size
calculation was used to figure out the sample size. Researchers
offered daily help, including appointment reminders, progress
tracking, and transportation support. The study was approved
by the Iranian Clinical Trials Registry on July 15, 2024 (IRCT
registration number: IRCT20240623062222N1). The Ministry
of Planning, the Faculty of Nursing at Baghdad University, and
the Nineveh Health Directorate all gave their ethical approval as
well. Patients who have agreed to participate in the study were
asked to sign the consent form after verbal explanation of the
study and the aims of the study.

In addition to being utilized during the training phase, the soft
robotic glove was also utilized during the first and second post-
assessment phases. During these phases, the glove was utilized
for each patient for a minimum of eight weeks, with three to
four sessions per week.

Outcome measurements: The research team utilized widely
recognized hand function tests for stroke patients to design
the hand functional tasks used in this study. These included
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Figure 1. Flowchart for choosing samples in a randomized controlled experiment (RCT).

the Fugl-Meyer Assessment-Upper Extremity (FMA-UE),
the Action Research Arm Test (ARAT), and the Arm Motor
Ability Test (AMAT). By assigning tasks that emphasized
finger extension and flexion, the researchers assessed and rated
participants' ability to perform activities of daily living (ADLs)
both with and without the SR Glove. All evaluations were
conducted on the affected hand, with higher scores reflecting
improved performance or greater functional ability.

Scoring system:

The ARAT is scored on a four-level ordinal scale (0-3)

0 = cannot perform any part of the test,

1 = performs the test partially,

2 = completes the test, but takes abnormally long, time

3 = performs the test normally

Note. ARAT=Action Research Arm Test; ARAT score range,
0-57.

Low ability=scores 0-19.

tModerate ability=scores 20-38.

iHigh ability=scores 39-57.

ARAT scores range from 0 to 57, with 57 indicating optimal
performance. As an observational assessment of mobility,
the ARAT has no cutoff scores. It predicts upper extremity
functional recovery after stroke, with scores of <10, 10-56, and
57 corresponding to poor, moderate, and satisfactory recovery,
respectively
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Statistical analysis: Eleven patients were excluded from the
statistical analysis due to noncompliance with the rehabilitation
protocol. Statistical analyses were performed utilizing SPSS
for Windows, version 27. The mean, standard deviation, and
paired t-test were utilized to compare outcomes between open
and closed-hand conditions across the two groups. The data
were tested for normal distribution. A p-value below 0.05 was
deemed statistically significant.

Results.

The patients who used the soft robotic glove got better at
opening their hands, going from 7.26 out of 21 to 19.86 out of
21. The control group, on the other hand, didn't change much,
with an average increase of only 3.15 between pre-and post-
tests.

The study revealed that stroke patients who used robotic gloves
experienced a significant improvement in hand closure, with a
range of 8.14 t0 20.36 out of 21 points. The control group's hand
closure variance, on the other hand, was 8.05 to 13.15, which is
a good difference.

Hand closing was significantly different between the pre-
and post-tests for both groups (p<0.05). Opening the hand
was significantly different after using a soft glove robot with a
p-value below 0.05, but exercise had no effect on opening the
hand in the control group.



Table 1. Means of hand opening and closing by study groups.

Group
Testing Glove group Control group P-value
Pre 7.26+3.58 6.1242.74 0.067
Hand opening Post 19.86+11.96 9.27+6.51 0.0001
P-value 0.0001 0.062
Pre 8.14+4.92 8.05+4.72 0.09
Hand closing Post 20.36+14.49 13.15+9.51 0.0001
P-value 0.0001 0.048
Table 2. Means of hand opening and closing by study groups according to sex differences.
. Glove Grou Control Grou
Testing Male P Female P-value Male ’ Female P-value
Pre 9.17+6.46 5.35+2.08 0.01 6.40+2.99 5.30+2.19 0.08
Hand opening ~ Post 11.08+8.12 8.78+5.07 0.01 10.11+7.98 8.43+5.43 0.01
P-value 0.0001 0.0001 0.069 0.064
Pre 4.63+1.87 3.51£1.66 0.062 3.66+1.86 4.39+1.73 0.09
Hand closing Post 12.64+8.91 7.90+4.87 0.001 6.06+£2.70 7.09+4.33 0.06
P-value 0.0001 0.048 0.041 0.062
Table 3. Means of hand opening and closing by study groups according to types of strokes.
. Glove Group Control Group
Testing . . . .
Hemorrhagic Ischemic Hemorrhagic Ischemic
Pre 7.73+4.84 5.04+3.52 5.15+3.63 4.10+2.86
Hand opening Post 15.56+10.09 12.63+8.90 10.88+8.01 9.65+6.64
P-value 0.0001 0.0001 0.0001 0.047
Pre 8.36+5.44 7.08+3.03 7.11£3.05 6.94+4.01
Hand closing Post 18.52+12.54 13.8549.87 12.53+8.71 10.22+7.82
P-value 0.0001 0.0001 0.043 0.068

In correlation with sex differences, women who used the
soft robotic glove improved their hand opening rate by 3.43
times more than men in the same group, who saw an average
improvement of 1.91 times between the pre- and post-tests.

The improvement in hand opening was similar for both genders
in patients who did not use a soft robotic glove (control group),
with a maximum score of 3.71.

Hand opening was significantly different between the pre-
and post-tests for both males and females among the soft robot
group, while there were no significant differences between
males and females in the control group (p<0.05).

Closing the hand was significantly different after using a soft
glove robot among males and females, in addition to that there
were significant differences among males between pre and post-
test, while there were no significant differences among females
in the control group (p<0.05).

It was found that patients who had both ischemic and
hemorrhagic strokes got much better at opening their hands
between the pre-and post-tests, with the highest convergent score
being 7.83. Similarly, the hand-closing process demonstrated a
significant maximum improvement rate of 10.24. There was
a statistically significant difference between the two types of
strokes in how well they opened and closed their hands in all
tests (p<0.05).

The control group showed improvement in the ability to open
and close their hands for both stroke types, achieving an average
score of 5.42. The study discovered that there were statistically
significant differences in how patients who had hemorrhagic
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strokes moved their hands before and after the test. These
differences were not present in patients who had ischemic
strokes.

Discussion.

The study discovered that after the intervention, patients'
ability to open and close their hands improved more than twice
as much as those in the control group. This result may have the
same effect as Lim’s study which found Opening and closing
the fingers are fundamental functions of hand movement.
Similar results were found that the glove actuator may reduce
flexion torque and facilitate finger extension, depending on
the degree of spasticity, this has been summarized in the study
of Lim [28]. Other studies divide participant scores in hand
function tasks into categories such as hand-opening and hand-
closing, highlighting the variations in scores between unassisted
and assisted conditions for each individual. All participants
achieved the same mean scores in both tasks, regardless of
assistance [28,29]. The similarity in the results stems from
conducting studies on a similar number of patients, adhering
to the same selection criteria, selecting samples of similar ages,
and utilizing 30 minutes for each session.

These results differed from a study involving 10 stroke
patients who used a robotic glove for 4 weeks, participating in
25 rehabilitation sessions of up to 20 minutes each. At the end
of therapy, the average improvement in extension was 88% in
grip force assessment [30]. The discrepancy in results stems
from researchers using 25 sessions and a limited number of



patients with the robotic glove, potentially leading to inflated
improvement rates compared to this study's findings.

The study revealed that men showed greater progress than
women in hand movements, particularly in closing hands, with
significant differences observed, this finding contradicts multiple
research studies indicating that gender does not influence the
ability to open and close the hands, while simultaneously
revealing statistically significant differences in hand function
based on gender [28,31,32].

The study found no difference in hand closing and opening
improvements based on stroke type, but significant differences
in hand movements between hemorrhagic and ischemic strokes.
This aligns with previous research suggesting stroke types don't
affect a patient's ability to close and open the hand [28,31,33].
Owing to different risk factors, including hyperlipidemia,
malhemodynamics, and ischemia [34-36], hand-focused
rehabilitation methods can be used for both strokes, as the ability
to close and open the hand is independent, the study emphasizes
the importance of tailored therapy based on individual patient
needs, rather than stroke classification. Future research could
explore other functional aspects of motor recovery [32,33].
Non-significant improvement in finger opening and closing
after using the robotic glove on 11 patients, averaging 20 years
old, who completed only 12 rehabilitation sessions [28].

The limited number of sessions with young patients, particularly
those under 20 experiencing right-hand weakness, has
contributed to minimal improvement in overall hand function,
especially in finger movement and hand opening. To address
this issue, a more robust rehabilitation plan should be adopted,
incorporating consistent therapy sessions and targeted exercises.
Advanced techniques, such as neuromuscular stimulation or the
use of assistive devices, could further accelerate recovery and
improve hand mobility.

This study excluded 11 out of 68 participants due to protocol
deviations, resulting in a final sample of 57 patients analyzed
under a per-protocol (PP) approach rather than an intention-
to-treat (ITT) analysis. Since ITT is the gold standard for
randomized controlled trials (RCTs), the exclusion of these
participants may introduce selection bias, as the analyzed group
may not fully represent the original randomized population.
This could overestimate treatment efficacy if dropouts had
poorer outcomes.

One key limitation of this study is the potential for measurement
bias due to the lack of comprehensive metrics assessing the
impact of improved hand function on ADLs, independence,
and quality of life. Additionally, performance bias may arise
if participants receive varying levels of conventional therapy
alongside the robotic intervention, potentially confounding
the results. The lack of a blinded assessor could also introduce
observer bias, as evaluators may be influenced by their
expectations of the robotic glove’s effectiveness. Future studies
should incorporate functional and patient-reported outcome
measures to better evaluate the clinical relevance of the soft
robotic glove in enhancing stroke rehabilitation.

Conclusion.

The research demonstrated that stroke patients using a soft
robotic glove experienced significant improvements in hand-
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closing abilities. Whereas exercise alone had a minimal impact
on hand opening within the control group. Women using a soft
robotic glove exhibited an increase in hand opening rate relative
to males, with an average enhancement of two times between
pre- and post-assessments. The study also found that hand-
opening and hand-closing functions improved in both male and
female patients who did not use the soft robotic glove. Patients
with both ischemic and hemorrhagic strokes showed significant
progress in hand-opening and hand-closing functions. While the
control group exhibited minimal improvement, patients with
hemorrhagic strokes displayed remarkable advancements in
hand mobility compared to those with ischemic strokes.

REFERENCES

1. Abbas Al-Jubouri MB. Challenges Facing Nurses Toward
Providing Care to Patients with Cerebrovascular Accidents: A
Mixed Methods Study. Bahrain Medical Bulletin. 2024;46.

2. Osminina M, Podchernyaeva N, Khachatryan L, et al.
Stroke as a life-threatening complication in children with linear
scleroderma of the face. Georgian Medical News. 2024;354:122-
8.

3. Hassan H, Allami A, Taha D, et al. Better diagnosis of
stroke using different B-values in magnetic resonance imaging.
Georgian Medical News. 2025;358:35-9.

4. Zaveri F, Naser S. The Role of SGLT2 Inhibitors in
Cardiovascular Outcomes for Heart Failure Patients with
Reduced Ejection Fraction. Texila International Journal of
Public Health. 2025;13:438-441.

5. Umeki N, Murata J, Higashijima M. Effects of training
for finger perception on functional recovery of hemiplegic
upper limbs in acute stroke patients. Occupational therapy
international. 2019;2019:6508261.

6. Zaveri F, Naser S. Efficacy and Safety of Finerenone in
Patients with Heart Failure, Chronic Kidney Disease, and Type
2 Diabetes: A Comprehensive Review of the FINE-HEART
Pooled Analysis. Texila International Journal of Public Health.
2025;13:526-529.

7. Suganya M, Vijayalakshmi R, Parimala L. Association of
Cardiometabolic Diseases in Adolescents with Level of Obesity
and Lifestyle Pattern at Metropolitan City; Findings from
Southern India. Texila International Journal of Public Health.
2025;13:706-712.

8. Mohammed EI. The role of spiral Computerized Tomography
in diagnosis of stroke. Iraqi National Journal of Nursing
Specialties. 2013;26.

9. AL-Fayyadh S. Predicting the functional independence
during the recovery phase for poststroke patients. Nursing
Open. 2019;6:1346-53.

10. Basheti 1A, Ayasrah SM, Al-Fayyadh S, et al. Medications
Adherence and Associated Factors Among Patients with Stroke
in Iraq. Patient preference and adherence. 2024:2027-39.

11. Kurosaki M, Tosaka M, Ibe Y, et al. Functional recovery after
rehabilitation in patients with post-stroke severe hemiplegia.
Progress in rehabilitation medicine. 2022;7:20220039.

12. Mohammed WK. Patients' knowledge about chronic
diseases towards risk factors and warning signs of stroke. Iraqi
National Journal of Nursing Specialties. 2010;23.



13. Keramiotou K, Anagnostou C, Konstantonis G, etal. Impaired
hand function and performance in activities of daily living in
systemic lupus erythematosus, even in patients achieving lupus
low disease activity state (LLDAS). Rheumatology Advances in
Practice. 2021;5:rkab029.

14. Parry R, Macias Soria S, Pradat-Diehl P, et al. Effects of
hand configuration on the grasping, holding, and placement of
an instrumented object in patients with hemiparesis. Frontiers in
neurology. 2019;10:240.

15. Anderson DI, Lohse KR, Lopes TC, et al. Individual
differences in motor skill learning: Past, present and future.
Human Movement Science. 2021;78:102818.

16. Mohammed WK. Patients' knowledge about chronic
diseases towards risk factors and warning signs of stroke. Iraqi
National Journal of Nursing Specialties. 2010;23.

17. Jasim AH, Majeed HM, Mohammed TR. Knowledge and
protective health behaviors concerning risk factors for coronary
heart disease among Baghdad University students. Medico
Legal Update. 2020;20:234-9.

18. Wang T, Liu Z, Gu J, et al. Effectiveness of soft robotic glove
versus repetitive transcranial magnetic stimulation in post-stroke
patients with severe upper limb dysfunction: A randomized
controlled trial. Frontiers in neurology. 2023;13:887205.

19. Lilu FK, Al-Jubouri MB. Assessment of Challenges
Encountering Nurses in Delivering Care to Patients with
Cerebrovascular Accident. Iraqi National Journal of Nursing
Specialties. 2023;36:80-91.

20. Shih PC, Steele CJ, Hoepfel D, et al. The impact of lesion
side on bilateral upper limb coordination after stroke. Journal of
Neuro Engineering and Rehabilitation. 2023;20:166.

21. Oquita R, Cuello V, Uppati S, et al. Moving toward
elucidating alternative motor pathway structures post-stroke:
the value of spinal cord neuroimaging. Frontiers in Neurology.
2024;15:1282685.

22. Li X, He Y, Wang D, et al. Stroke rchabilitation: from
diagnosis to therapy. Frontiers in neurology. 2024;15:1402729.
23. Kumagai M, Uehara S, Kurayama T, et al. Effects of
alternating bilateral training between non-paretic and paretic
upper limbs in patients with hemiparetic stroke: A pilot
randomized controlled trial. Journal of rehabilitation medicine.
2022;54:1970.

24. Gherman B, Zima I, Vaida C, et al. Robotic Systems for
Hand Rehabilitation—Past, Present and Future. Technologies.
2025;13:37.

108

25. Rahmawati I, Dewi R, Pertami SB, et al. Hand exercise
using a rubber ball increases grip strength in patients with non-
haemorrhagic stroke. The Malaysian Journal of Nursing (MJN).
2021;12:32-36.

26. Baktash MQ, Naji AB. Efficacy of health belief model
in enhancing exercise behavior to preventing stroke among
geriatrics homes residents in Baghdad city. Indian Journal of
Public Health. 2019;10:929.

27.Kumar S, Yadav RA, Yadav S. Effect of robotic tilt table on
rehabilitation outcome in right side versus left side hemiplegia.
Int. J. Yogic Hum. Mov. Sports Sci. 2018;3:237-41.

28. Lim DY, Lai HS, Yeow RC. A bidirectional fabric-based
soft robotic glove for hand function assistance in patients with
chronic stroke. Journal of Neuro Engineering and Rehabilitation.
2023;20:120.

29. Kang MG, Yun SJ, Lee SY, et al. Effects of upper-extremity
rehabilitation using smart glove in patients with subacute stroke:
results of a prematurely terminated multicenter randomized
controlled trial. Frontiers in Neurology. 2020;11:580393.

30. Proietti T, Nuckols K, Grupper J, et al. Combining soft
robotics and telerehabilitation for improving motor function
after stroke. Wearable Technologies. 2024;5:el.

31. Thimabut W, Terachinda P, Kitisomprayoonkul W.
Effectiveness of a Soft Robotic Glove to Assist Hand Function
in Stroke Patients: A Cross-Sectional Pilot Study. Rehabilitation
Research and Practice. 2022;2022:3738219.

32.Yeh SJ, Wang YC, Fang WC, et al. Effectiveness of Powered
Hand Exoskeleton on Upper Extremity Function in People with
Chronic Stroke. InActuators. 2025;14:67-88.

33. Lambercy O, Dovat L, Yun H, et al. Effects of a robot-assisted
training of grasp and pronation/supination in chronic stroke: a
pilot study. Journal of Neuroengineering and Rehabilitation.
2011;8:1-2.

34. Rangan A, Balaji D, Chand U, et al. Triglyceride-glucose
index, remnant cholesterol and common carotid artery intima-
media thickness as an atherosclerotic marker in ischemic stroke
patients. Georgian Medical News. 2024;347:59-65.

35. Urasheva Z, Khamidulla A, Gaisiyeva Z, et al. Analysis of
risk factors for ischemic stroke in rural residents of the Aktobe
region. Georgian Medical News. 2024;348:144-150.

36. Harmatina O, Moroz V. Effect of direct surgical
revascularization on cerebral hemodynamics and stroke
development in patients with moyamoya disease. Georgian
Medical News. 2024;349:12-21.



	Title

