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Abstract

Objective: To determine the effects of robot-assisted movement training
on daily life activities and hopelessness levels in neurorehabilitation patients.

Material and methods: The study is a randomized controlled trial. The
study was conducted on 48 patients. Of these 48 patients, 8 were excluded
because they did not meet the inclusion criteria. Patients who had acute internal
diseases, had received botulinum toxin within 6 months before the treatment,
or were unable to cooperate enough to participate in the assessments were
excluded. The patients were randomly assigned to two groups: Group I consisted
of 21 patients who applied gait training with a robotic device in addition to
the routine neurorehabilitation programme; Group II included 19 patients in the
routine neurorehabilitation programme. Hopelessness levels and daily living
activities were assesed before and after treatment .Assessments were made
by Beck Hopelessness Scale (BHS), and Barthel Index before and after the
treatment. The IBM SPSS Statistics for Windows version 22.0 (IBM, Armonk,
NY, USA) was used in the analysis of the data, and p < 0.05 was considered to
be significant.

Results: There was a statistically significant difference between the
pre-treatment and post-treatment hopelessness levels of the patients included
in robotic rehabilitation program  (p=0.001), while no significant difference
was found between the hopelessness levels of the cases included in routine
neurorehabilitation program (p= 0.07). No statistical difference was found
within and between the groups in terms of both pre- and post-treatment Barthel
Index scores. An increase was found in the Barthel Index scores when compared
with pre-treatment, although the increase was not found to be significant.

Conclusion: Robotic rehabilitation plays an active role in providing help to
therapist, fulfilling motor learning principles and conducting high intensity and
long-term movements. Robotic systems also have a positive effect on patients’
mood and coping strategies. According to the results of our study, robotic
rehabilitation in neurorehabilitation patients will provide additional advantages.

Keywords: hopelessness, daily life activities, robotic rehabilitation,
neurorehabilitation patients

KYWUKE OHAJYTBIHIAFBI HTAIIMEHTTEPII KYHJIEJIKTI ©MIPAE )KYPYTE POBOTTAJIFAH OKbITYJIBIH TUIMILIITT

JKOHE YMITCI3IIK JEHTEMI

®uiu3 O31emip,' @arma Okceys,” Ty6a Tronaii Koxka®

'®uzunorepanus xoHe oHanTy kadeapacsl, MenuiuHa FouibiMIaps Gakyibreri, MHEHIO aTbiHaarsl yHuBepeuTeT, Manarbst, Typuus
2 dusnorepanys xoHe oHAITy Kadenpacsl, Osriop Scam arsiaaarsl GU3HOTEpaIIHst KOHE OHANTY OpTaNbIFsl, MepeuH, Typkus
3DuznoTepans jKoHe OHaNTy Kadenpacsl, Meauuuna paxynsreri, Cyray Mmam yuusepeuteri, Kaxpamanmapaiu, Typkus

TYXKbIPbIMOAMA

Makcarbl: Xyiike oHanmyTblHAaFbl NaUMEHTTEePAI KyYHAENKTi emipae Xypyre poboTTanfaH OKbITyAblH TUIMAINIM XoHe yMITCi3aiK AeHremiH

ankbliHOay.

Martepmuan meH agictepi: 3epTTey paHgommsaumsnaHFaH GakbinaHaTblH CbiHak Gonbin Tabbinagbl. 3epTTey 48 naumeHTTepre xacangbl,
onapdblH 8-i enwemaepre conkec KenMereHaikTeH, anbin Tactangbl. XiTi ilWki aypynapfa wangblkkaH HaykacTtap, emaeydid angbiHga 6 an 6onbl
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60TYynoToKCUH kabblinaaraHgap Hemece GakplnayFa KaTbiCy YLUiH bIHTbIMakTaca anmManTeiHAap Aa anbin Tactangpl. [auneHTTep paHgoMu3aumsanbl
TypAe eki Tonka 6eniHAi: |-Tomnka Xyike oHanTybIHbIH kKapananbiM GaFaaprnamachiHa KocbIMLLIA Xypyre poboTTanFaH oKbITyAaH eTkeH 21 naumeHTep
Kipai; ll-Tonka >xyiike oHanTybIHbIH KapananbiM GafgapnamacbiHaH eTkeH 19 naumeHT kipai. YMITCi3aik AeHreni MeH KyHAEeniKTi TipLwinik apekeTi eM-
aeyre AeniH xaHe keliH 6aranaHbin oTbipabl. baranay BekTiH ymiTci3gik WwkanackiHa xaHe BbapTtenb MHAekciHe celikec emaeyre AemiH XaHe KeuiH
Xyprisingi. AknapaTTel Tangay ywix IBM SPSS Statistics 6arnapnamacki kongasingsl Windows 22.0 (IBM, Apmork, Hbto-Mopk, AKLL) Hyckachl
ywiH, p < 0.05 marbiHacbl MaHbI3abl A4en ecenteneai.

Hatuxenepi: OHanTyablH poboTTanfaH bargapnaMachkiHa kaMTbiNFaH nauMeHTTepae emaeyre AeWiH xaHe KeliH yMiTcisgik AeHrennepi apa-
CblHOA CTaTUCTMKanblK MaHbi3abl anbipmalubinblk (p=0.001) Garikangbl, an Xynke oHanTyblHbIH KapananbiM GafgaprnamacbiHaH eTKeH NauueHT-
Tep apacbiHAa YMITCi3Aik AeHrelnepi apacbiHaa MaHpI3abl anbipMalubinblk 6ankanvagbl (p= 0.07). Emgeyre geniH xaHe kelliH bapTenb MHOEKCIHIH
KepceTKilTepiHe KaTbICTbl TONTapAa XXeHe onapAblH apacbiHaa cTaTUcTMKarnblk aiblpMallbinblk 6arikanManbl. bapTenb MHOEKCIHIH kepceTkiTepiHae
empeyre OeniHri kepceTKiLUTEPMEH canbiCTbipFaHaa ynrato bavikanfaH, ananga ynrar antapnblKCbi3 60MbIn WbIKTbI.

KopbITbiHAbI: PoboTTanfaH oHanTy Ko3rayLlbl AaFablnapabl OKbITY HEFi3iH XKy3ere acblipaTblH XaHe XXOofFapbl KapKblHAbI XXeHe y3aK KosfanbicTap
XKYpri3eTiH TepaneBTepre keMeKkTece oTbIpbin, 6enceHai katbicagbl. PoGoTTanfaH Xynenep coHaan-aK nauneHTTepAiH KeHin-kyni MeH KonuHr-ctpa-
TermsinapbliHa Aa xarbiMabl acep etefi. bisaiH 3epTTeynepaiH HaTuxenepiHe calikec, Xyike OHanTyblHAaFbl NaUMeHTTep YLiH poboTTanfaH oHanTy
KOCbIMLUA apTbIKWbINbIKTap 6epeai.

Herisri cesgep: ymiTci3aik, KyHAEMIKT TipLinik apekeTi, poboTTanfaH oHanTy, NauMeHTTepA Xyike OHanTyblHaH eTKi3y

IDPPEKTHI POBOTU3NPOBAHHOI'O OBYYEHUS XOAbBE HA IOBCEJHEBHY1IO )KU3Hb U YPOBEHb
BE3HAJIE)KHOCTH Y MALIMEHTOB HA HEMPOPEABUJIUTALIMA

®uiu3 O3nemup,' ®arma Oxcy3,? Ty6a Troaaii Komka®

'Kadenpa dusnorepanuu u peadunnraunu, GakyasreT MEAULMHCKUX HAayK, YHuBepcuteT uMenu Muénio, Manatest, Typrust

*Kadenpa pusnorepanuu u peaduwuraund, LlenTp dusnorepanuu n peabunuranun umenn Osriop Slcam, Mepeus, Typrmst

*Kadenpa ¢pusnorepanuu u peabunuraiuu, Gaxynsrer meauunnsl, Yausepeurer Cyray Mimam, Kaxpamaumapanu, Typuus

PE3IOME

Llens: Onpenenntb addekTbl poboTnanpoBaHHOro obyveHns xoabbe Ha NOBCEOHEBHYIO XWU3Hb W YPOBEHb GE3HAAEXHOCTH Y NaLMeHTOB Ha
Helipopeabunurauyum.

MaTtepunan u metoabl: ViccnegoBaHve sSiBNSETCA paHAOMU3NPOBAHHBIM KOHTPONMPYEMbIM UCMbITaHWeM. VccnenoBaHve nposedeHo Ha 48
naumeHTax, 8 n3 KOTopbIX ObINK UCKIOYEHbI MOTOMY, YTO OHW HE COOTBETCTBOBANW KPUTEPUAM BKIOYEHUS. MNMauneHTbl C OCTPLIMU BHYTPEHHUMMU
6onesHsaMu, Te, KTO nonyyan 6oTyNOTOKCKH B TeHeHne 6 MecsiLeB nepes nevyeHnem nnm HecnocobHble COTpyAHMYaTL AN y4acTus B HabnoaeHnax
Take Obinn ncknodeHbl. MNMauneHTbl paHA4OMU3NMPOBaHHO pa3feneHbl Ha ABe rpynnbl: B rpynny | Bowen 21 naumneHT, KoTopble NpoXoaunnu poboTu-
3upoBaHHoe oby4yeHne xoabbe B AoMonHeHne k 0bbI4HON NporpaMme Helpopeabunutauuu; B rpynny Il Bownu 19 naumeHToB, KOTOpbIE NPOXOAUIM
00bI4HYl0 Nporpammy Hevipopeabunutauun. YpoBHM Ge3HafexHOCTU U NoBCeAHEBHAs XWU3HeAeATeNlbHOCTb OLEHMBANMUCh 4O U MOCne neyeHus.
OueHka npoBeAeHa cornacHo Lwkane 6esHagexxHocT beka n MHpekcy baptenst Ao n nocne neyenus. [ins aHanusa nHgopmaumm ncrnonb3osanach
nporpamma IBM SPSS Statistics ans sepcun Windows 22.0 (IBM, Apmork, Heto-Mopk, CLLA), 3HaueHmne p < 0.05 cuMTaeTcs 3HaunMbIM.

Pe3ynbraThl: Habnioganack ctatucTuiecky 3Haymmasi pasHuua mexay YpoBHAMU 6e3HafexHOCTN [0 M Mocrne NeYeHns y nauneHToB, BKto-
YeHHbIX B po60TM3MpOBaHHyto nporpammMy peabunutauum (p=0.001), B To Bpems, kak Cpeaun nauneHToB, NpoLLeALLnX 0BblYHY0 NporpamMmMy Hepope-
abunuTaumn, He Habnoganock 3HaYUTENbBHOWM pasHULbl Mexay YPoBHAMU BeaHaaexHocTy (p= 0.07). CTaTnucTnieckon pasHuLpbl He Bbino obHapyxe-
HO B rpynnax u Mexay HUMW B OTHOLLEHWN nokasaTenen Mingekca bapTtens oo v nocne nedexus. YsenvyeHne Habnoganock B nokasarensix MiHaekca
BapTens npu cpaBHeHUM C NokasaTensamu 40 NeYeHUsi, XOTS yBeNMYeHne okas3anoch He3Ha4YnTeNbHbIM.

3akntoueHue: PoboTu3MpoBaHHHasA peabunutaums NpMHUMaEeT akTMBHOE y4acTve, nomoras TepanesTaM, OCYLLIECTBSAOLLMM OCHOBbI 0By4eHust
MOTOPHBIM HaBblkaM W NMPOBOASLUMM BbICOKOMHTEHCUBHbBIE W ANUTESNbHbIE ABWWKEHUs. POBOTU3MPOBaHHbIE CUCTEMBI TakkKe VMEIOT MOMoXUTENbHOe
BO3[ENCTBUE Ha HACTPOEHWE W KOMMHI-cTpaTeruy nauueHToB. CornacHo peaynbrataM Hallero uccrnefoBaHus, poboTuavpoBaHHas peabunuraums ans
NaumneHTOB, HaXOASALLMXCS Ha HelipopeabunuTaumm, NpesocTaBuT AOMOMHUTENbHBIE NMPENMyLLEeCTBa.

KntoyeBble crnoBa: 6e3HafeXHOCTb, MOBCEAHEBHAS XU3HEAEATENbHOCTb, POBOTU3MPOBaHHas peabununTaums, Heipopeabunuraums nauveHToB

Introduction

Deficits that occur as a result of neurological diseases
cause a direct traumatic effect on an individual’s physical
integrity, life cycle, and quality of life. When an individual is
faced with such a diagnosis, he or she will have serious concerns
about the accuracy of the diagnosis, the future of the disease, and
treatment options [1].

Whether simple or life-threatening, a neurological
disease can cause different responses in an individual, such as
the fear of being dependent on others or losing independence
completely, concerns about separation or the future, fear of
death, remorse, and feelings of guilt. Although they may differ
depending on the disease and the patient, these responses can
cause hopelessness [2].

Hopelessness, which results from the difficulties of dealing
with the disease, long-term treatment, and problems can threaten
the patient’s quality of life and negatively influence the patient’s
general perception of his or her health. Hopelessness influences
patients’ compliance with treatment, their efforts, motivation,
and ability to cope, as well as their ability to achieve successful
results from neurorehabilitation [3,4].

Adapting to new technologies is one of the indispensable
factors of development in modern societies. Developments
in technology and robotic systems that have emerged in
parallel with these developments have brought diversity to

neurorchabilitation practices [5]. While robotic systems have
a significant and active role in daily life activities (DLAs) and
especially the mobilization of people with disabilities, they also
enable repetitive and high intensity rehabilitation programmes,
which are a necessity of motor learning [6,7].

In rehabilitation sessions that use robotic gait devices,
the two lower extremities are moved in the correct pattern and
the patient’s sensorimotor learning is supported. Intense and
repetitive simulation of all the phases of gait and sensory input
consisting of proprioceptive feedback increases reorganization
in the cortex and subcortex regions.

Continuous facilitation of the gait cycle provides
regeneration of neural transmission between motor areas and
sensory pathways in the brain or enables the existing transmission
to become stronger [8].

It has been reported in a great number of studies that robot-
based treatments increase patients’ quality of life, happiness,
motivation, hope and self-confidence and decrease stress and
pain [9,10].

The current study investigated the effects of robot-assisted
movement training on daily life activities and hopelessness
levels in neurorchabilitation patients. The results of the study
will contribute to the assessment of changes in individuals’
quality of life.
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Material and methods

This study is a randomized controlled trial. The study
was conducted in a private physical therapy and rehabilitation
clinic that included robotic rehabilitation practices in addition to
routine neurorehabilitation programmes for neurorchabilitation
patients. Patients who were diagnosed by a specialist physician
between December 2017 and May 2018, had enrolled in the
neurorchabilitation programme, and who agreed to participate
in the study were assessed for inclusion. Inclusion criteria; being
diagnosed by a specialist, being older than 18 years, being able to
walk independently before the disease, and agree to participate in
the study. Of these 48 patients, 8 patients who had acute internal
diseases, had received botulinum toxin within 6 months before
the treatment, or were unable to cooperate enough to participate
in the assessments were excluded because they did not meet the
inclusion criteria. The patients who were included in the study
had the following conditions: hemiplegia (16), paraplegia (8),
multiple sclerosis (7), ataxia (5), Parkinson’s (2), transverse
myelitis (1), and myopathy (1). Each patient was informed of the
study’s purpose and risks and signed an informed consent form.
The patients were put into two groups: patients who received
gait training with a robotic device in addition to the routine
neurorehabilitation programme (Group 1, experiment group, n
= 21) and patients in the routine neurorchabilitation programme
only (Group 2, control group, n = 19). A flow chart of the study
is provided in Figure 1.

Number of patients assessed for the study
n=48

Number of patients not
meeting the inclusion criterian =8

Y

\ 4

Number of patients included in the

study n = 40
Group I Group II
(Robotic (Routine
rehabilitation) neurorehabilitation)
n=21 n=19

v

hemiplegia (9), paraplegia
(3), multiple sclerosis (4),
ataxia (2), Parkinson (1),

hemiplegia (7),paraplegia
(5), multiple sclerosis (3),
ataxia (3), Parkinson (1)

transverse myelitis (1),
myopathy (1)

Figure 1 - Flow chart of the study

Robot-Assisted Movement Training

The patients in Group 1 who received gait training with
the robotic device were included in the neurorehabilitation
programme for a total of 30 sessions, 3 sessions a week for 10
weeks. Each Group 1 patient received 30 sessions of gait training
with the robotic device. They had a physical therapy specialist
with them in each session.

The robotic device used was a Lokomat, which is an
exoskeleton-type robotic device combined with a treadmill. A
Lokomat is controlled bilaterally and supports the body weight.
The use of lokomat in rehabilitation is advantageous with the
ability to reduce the burden of the physiotherapist and to receive
feedback at the same time.

Routine neurorehabilitation programme

Each patient in Group 2 was included in the routine
rehabilitation programme for a total of 30 sessions, 6 sessions
a week for 5 weeks. The patients’ neurorchabilitation was
performed by physical therapists who were experienced in their
fields. Before the treatment, each patient’s functional condition
was assessed by specialist physicians and physical therapists
and long- and short-term goals were determined. Rehabilitation
programmes were planned in parallel with these goals, which
were assessed separately for each patient. The patients had 30-45
minutes of treatment in each session. For continuity, the patients
worked with the same physical therapists in each session.

Measurements

Personal Information Form

The questionnaire that was used to collect data included
sociodemographic variables (age, gender, marital status, level
of education, working status, health insurance, economic status,
and number of children) and diagnostic information (diagnosis,
period of diagnosis, and previous treatments).

Assessment of Daily Life Activities

Assessments were made by a specialist physiotherapist.
The Barthel Index of Daily Life Activities (DLAs) was used for
the assessment of each patient’s functional status. Ten primary
DLAs (feeding, bathing, grooming, dressing, bowels, bladder,
toilet use, transfers, mobility, and stairs) were scored, each with
two to four response categories. The number of points is based
on the amount of help a patient needs. The highest score means
that this activity can be performed independently. The minimum
total score is 0 (completely dependent); the maximum total score
is 100 (completely independent). The number 60 was used as
a threshold; numbers over 60 indicate independent functioning
[11,12]

Assessment of Hopelessness Levels

Beck Hopelessness Scale is an easy and feasible. Patients
were evaluated by specialist. The Hopelessness Scale developed
by Beck et al. was used to determine hopelessness levels [13].
The scale is used to find out individuals’ negative expectations
about the future [14]. Durak conducted studies on the scale and
detailed information was obtained for the validity, reliability,
and factor structure of the scale. In Turkey, the scale’s validity
and reliability study was conducted by Seber et al. The Beck
Hopelessness Scale (BHS) consists of 20 items scored between
0 and 1 [15]. A total BHS of 0-3 was assessed as a minimal
level of hopelessness, while 4-8 was assessed as mild, 9-14 was
assessed as moderate, and a total score of higher than 15 was
assessed as severe.

Data Analysis

The study’s data were uploaded to a computing
environment and evaluated using the Statistical Package for
the Social Sciences (SPSS) for Windows, version 22.0 (SPSS
Inc., Chicago, IL). The suitability of each variable was assessed
for normal distribution using the Shapiro-Wilk test. Arithmetic
averages were expressed with standard errors. For the variables
that were not normally distributed, the Mann-Whitney U test was
used for significance between the two independent groups, while
the Wilcoxon signed-rank test was used for the two dependent
groups. Statistical significance was determined using a total
Type I error level of 5%.

Results

The average age of the 40 participants was 54.57 £ 17.96
(min: 20, max: 78); 41.4% were male, while 58.5% were female.
The average body mass index (BMI) of the patients was 28.54 +
4.98 (min: 19.12, max: 35.86) kg/m2.
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Distribution of demographic and clinical
Table 1 features between groups

Group I (n=21) |Groupll(n=19) |p-value
Age (years) 52.76 £10.5 56.57 £13.29 0.588 *
Gender
Female 13 (61.9) 11 (57.9) 0.796**
Male 8(38.1) 8(42.1)
BMI (kg/m2) 27.8+4.17 28.13 +3.14 0.774*
Level of Education
Illiterate 3(14.3) 4(21.1)
Primary 10 (47.6) 8(42.1)
Secondary 2(9.5) 2 (10.5) 0.842**
High school 3(14.3) 4(21.1)
University 3(14.3) 1(5.3)
Duration of disease |55.6 + 44.4 36.7+27.0 0.101*
(months)
Chronic disease
No 7 (33.3) 8(42.1) 0.567**
Yes 14 (66.7) 11 (57.9)
Orthosis use
No 13 (40.6) 11 (34.4) 0.784**
Yes 19 (59.4) 21 (65.6)

*Mann-Whitney U test
**Chi-square test

Intra- and intergroup comparisons of Barthel
Table 2 Index scores

Group | Group II p-value*
(mean * SD) (mean * SD)
Barthel Index
Pre-treatment 63.33 £24.8 57.18 £ 27.4 0.434
Post-treatment | 65.19 * 21.7 58.9+21.2 0.293
p-value** 0.064 0.345

SD: Standard deviation
*Mann-Whitney U test, **Wilcoxon signed-rank test

Intra- and intergroup comparisons of Beck
Table 3 Hopelessness Scale scores

Group I Group II p-value*
(mean * SD) (mean * SD)
Beck Hopelessness Scale
Pre-treatment 890+ 4.4 10.31+3.6 0.276
Post-treatment 4822 794 +£4.1 0.06
p-value** 0.001 0.07

SD: Standard deviation
*Mann-Whitney U test, **Wilcoxon signed-rank test

Table 1 presents the distribution of some demographic and
clinical features between the groups. No statistically significant
difference was found between the two groups in terms of age,
gender, level of education, BMI, disease duration, orthesis use,
and the presence of chronic disease.

Table 2 shows the distribution of the Barthel Index scores,
which were applied between the two groups and within each
group. No statistically significant difference was found between
or within the groups in terms of both pre- and post-treatment
Barthel Index scores (p > 0.05).

The average pre-treatment BHS score of all patients was
9.57 £ 4.07, while the average post-treatment score was 6.8 +
3.9. A significant difference was found in terms of the pre- and
post-treatment BHS scores (p < 0.05). Table 3 presents the intra-
and intergroup comparisons of the participants’ BHS scores. A
statistically significant difference was found between the pre-
and post-treatment BHS scores of the patients included in the

robotic rehabilitation programme (p < 0.05), while no significant
difference was found between the assessment results of the
patients in the routine neurorehabilitation programme only (p
> 0.05).

The average diagnosis period of the patients in the study
was 46.7 + 37.2 and it was found that 48% had not received
any treatment previously. No association was found between
the participants’ pre- and post-treatment BHS scores and the
diagnosis period of the disease (p > 0.05). A negative linear
association was found between the BHS scores and the Barthel
Index scores (pre-treatment r = 0.244, post-treatment r = 0.311).

Discussion

The effects of robot-assisted movement training on daily
life activities and hopelessness levels in neurorehabilitation
patients were investigated in this randomized controlled trial.
A statistical difference was found between the pre- and post-
treatment hopelessness levels of the patients included in the
robotic rehabilitation programme (p < 0.05), while no significant
difference was found in the assessment results of the patients in
the routine neurorehabilitation programme only.

When the pre-treatment scores of the assessed parameters
were considered, it was found that the two groups were completely
homogeneously distributed and that there were no statistical
differences between the two groups. In terms of post-treatment,
both groups were similar in the parameters other than hopelessness
levels and there were no differences between the two groups.

In this study, the pre-treatment average BHS scores of all
patients were 9.57 £ 4.07; their post-treatment average scores were
6.8 +£3.9. This is a moderate level of hopelessness score. In a study
that assessed the efficiency of clay therapy in neurology patients,
the average BHS scores were 11.3 + 4.2 and the post-treatment
average scores were 7.24 + 2.97. In another study that assessed
the hopelessness levels of 320 hemodialysis patients, the average
BHS scores were 9.63 £ 5.56 [16,17]. Our results are in parallel
with the literature. Hopelessness influences patients’ compliance
with the treatment, as well as their efforts and motivation. For
this reason, we believe that in order to increase the success of
rehabilitation in neurorehabilitation patients, strategies for coping
with hopelessness should be an important aspect of rehabilitation
programmes.

In this study, a statistical difference was found between the
pre- and post-treatment BHS scores of the patients included in the
robotic rehabilitation programme (p < 0.05), while no significant
difference was found in the assessment results of the patients in
the routine neurorehabilitation programme only. There are a great
number of studies in the literature examining the effects of gait
training with a robotic device in neurorehabilitation patients.
These studies have examined the effects of robotic rehabilitation
on the locomotor system to a great extent [18,19]. However, only
a limited number of studies have examined the neuropsychiatric
effects of robotic rehabilitation. In these studies, it was found that
robot-assisted movement training stimulated development in the
patient’s mood, cognitive state, and coping strategies [20]. This
positive effect of robotic systems on mood and coping strategies
may be partly related to computer-assisted visual feedback and
task-oriented exercises [21]. In addition, in current study, a great
number of the patients reported that they had been included in
a neurorehabilitation programme previously (95.2%). Robotic
rehabilitation was considered as a new treatment method for
these patients and this can explain the significant change in
the hopelessness levels of the patients included in the robotic
rehabilitation group.

No statistical difference was found within and between the

Journal of Clinical Medicine of Kazakhstan: Volume 1, Number 51, Issue 2019

59



groups in terms of both pre- and post-treatment Barthel Index
scores. An increase was found in the Barthel Index scores when
compared with pre-treatment, although the increase was not found
to be significant. The Barthel Index measures physical and social
functioning in daily life [22]. Neurorehabilitation practices are
known to provide perceptive and cognitive development [8]. It is
essential to provide perceptive and cognitive development in order
to increase independence and functionality in DLAs. Mercier
et al. reported that motor and perceptive disorders prevented
functionality in DLAs [23]. In their randomized controlled study
in which they compared the effects of rehabilitation and general
care on the DLAs of stroke patients, Studenski et al. found that
at the end of 6 months, the patients who were included in the

rehabilitation programme had better quality of life levels when
compared with the control group [24].

Robotic rehabilitation plays an active role in providing help
to therapists, fulfilling motor learning principles, and conducting
high intensity and long-term movements. Robotic systems also
have a positive effect on patients’ moods and coping strategies.
Because of this, the interest in using robots in the treatment and
follow-up of neurological patients has been gradually increasing.
However, there are gaps about the possible side effects of these
practices and other unknowns. Further studies are needed on the
issue.

Disclosures: There is no conflict of interest for all authors.
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