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ABSTRACT Objective: This study aims to assess the effectiveness of oc-  OZET Amag: Bu calismanin amaci, hemiplejik hastalarda standart reha-
cupational therapy (OT) added to standard rehabilitation treatments on hemi-  bilitasyon tedavilerine eklenen is-ugrasi tedavisinin giinliik yasam aktivite-
plegic stroke patients' daily life activities and upper extremity functions.  leri ve iist ekstremite fonksiyonlari lizerine etkinligini aragtirmaktir. Gere¢
Material and Methods: This prospective, randomized, controlled clinical ~ ve Yéntemler: Bu calisma, Bolu Abant {zzet Baysal Universitesi Fizik Te-
study included 50 patients aged between 20 and 80 who had suffered a  davi ve Rehabilitasyon Hastanesine bagvuran ve serebrovaskiiler olay ne-
stroke and developed hemiplegia due to cerebrovascular accident and ap-  deniyle hemipleji gelisen, 20-80 yaslar1 arasindaki hastalar iizerinde
plied to Bolu Abant Izzet Baysal University Physical Therapy and Rehabil-  gercgeklestirildi. Calisma prospektif, randomize ve kontrollii bir klinik ¢a-
itation Hospital. The study patients were divided into two groups: an OT  lisma olarak planlandi. Calismaya inme sonras1 hemipleji tanisi olan 50
[treatment] group receiving standard rehabilitation (five days a week for six ~ hasta dahil edildi. Hastalar 2 gruba ayrildi. Birinci gruptaki hastalara stan-
weeks) and OT (three days a week for six weeks, 45 minutes per day) and  dart rehabilitasyon (6 hafta siiresince haftada 5 giin) ve ayrica is-ugrasi te-
a standard treatment (ST) [control] group receiving standard rehabilitation  davisi (6 hafta siiresince haftada 3 giin, giinde 45 dk) uyguland:. Tkinci
only. All patients were evaluated before (at initial) and after the treatment  grupta olan hastalara yalnizca standart rehabilitasyon uygulandi. Tiim has-
(at the end of the 6-week treatment). The Barthel Index (BI), Fugl-Meyer  talar tedavi dncesi ve tedavi sonrasi olmak iizere degerlendirildi. Tedavi et-
Assessment of Motor Recovery (FMA) Scale, and Action Research Arm  kinligini degerlendirmek igin Barthel indeksi (BI), Fugl-Meyer Motor
Test (ARAT) were used to investigate treatment effectiveness. Results:  Degerlendirme (FMD) Olgegi ve Action Research Arm Test (ARAT) kul-
There was a significant increase in the post-treatment (at the end of the 6-  lanildi. Bulgular: Hem tedavi hem de kontrol grubunda bulunan hastalarin
week treatment) BI, FMA Scale, and ARAT scores in both OT and ST  tedavi dncesine gére Bi, FMD Olgegi ve ARAT skorlarinda istatistiksel ola-
groups compared to the pre-treatment (at initial) scores. The FMA scaleand  rak anlaml artis oldugu goriildii. FMD Olgegi ve ARAT skorlarmin tedavi
ARAT scores significantly differed between groups 6 weeks after the treat-  Oncesi ve sonrasi gruplar arasi karsilastirmasinda istatistiksel olarak anlamli
ment; the post-treatment ARAT and FMA scale scores were statistically sig-  farklilik saptandi. B skorlari ise gruplar arasinda anlamli farklilik goster-
nificantly higher in the OT group than in the ST group. No significant — medi. Sonug: Standart rehabilitasyon uygulamalarina eklenen is ugrasi te-
difference was found between the groups in pre-treatment and post-treat-  davilerinin iist ekstremite motor fonksiyonlarinin gelismesine katkisi
ment Bl scores. Conclusion: The present study revealed that occupational  oldugunu saptadik.

therapies added to the standard rehabilitation practices contribute to devel-

oping motor functions of the upper extremity in hemiplegic stroke patients.
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Stroke is a major health problem that affects a cause of death worldwide, ranks third in developed
large part of society with its high frequency and countries, just behind cardiovascular diseases and

mortality rate.! This disease, the second leading cancer.’
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Post-stroke disability reduces the patients’ qual-
ity of life and leads to socioeconomic and social prob-
lems.? In stroke cases, one of the biggest challenges
to functional gains is upper extremity problems.*
Upper extremity disorders developed in stroke have
been found to limit the level of functional independ-
ence and personal well-being in approximately 50-
70% of the patients.*® Therefore, upper extremity
rehabilitation has gained increased momentum in
stroke patients in recent years. In addition to conven-
tional treatment methods, functional movement-
based, and assistive technology interventions,
pharmacological and complementary approaches
have also been introduced. Another treatment method
that has gained greater importance and increasing
popularity recently due to some advantages in hemi-
plegic stroke patients’ treatment processes is occu-
pational therapy (OT).”

OT is a complementary part of the rehabilitation
program carried out so that a hemiplegic patient can
be self-sufficient in their home, work, and social life.?
It aims to achieve functional independence and to de-
velop psychosocial adaptation to permanent disabil-
ity. However, the criteria to guide patient selection
for OT programs have not yet been fully determined.
The heterogeneity of stroke patients’ functional is-
sues and health problems makes it difficult to evalu-
ate rehabilitation outcomes. The most critical factors
affecting rehabilitation programs are the location and
size of the lesion, age, gender, socio-cultural status,
sensation-perception, vision, motor functions, and
mental state. To summarize, it is essential to consider
all of these factors mentioned above for treatment ef-
fectiveness.’

This study aimed to assess the effectiveness of
OT added to standard rehabilitation treatments on
hemiplegic stroke patients’ daily life activities and
upper extremity functions.

I MATERIAL AND METHODS
PATIENTS AND STUDY DESIGN

This prospective, randomized, controlled clinical
study included 50 patients aged between 20 and 80
who had suffered a stroke and developed hemiplegia
due to cerebrovascular accident (CVA) and applied
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to Bolu Abant Izzet Baysal University Physical Ther-
apy and Rehabilitation Hospital between August
2018 and February 2019. The diagnosis of stroke was
made according to the World Health Organization
criteria. By randomizing them with simple sampling,
the study patients were divided into two groups: an
OT [treatment] group (n=25) receiving standard re-
habilitation (five days a week for six weeks) in addi-
tion to upper extremity OT (three days a week for six
weeks, 45 minutes per day) and a standard treatment
(ST) [control] group (n=25) receiving standard reha-
bilitation only. Exclusion criteria were defined as fol-
lows: those with grade >3 spasticity in the upper
extremity according to the Modified Ashworth Scale
(MAS), and those with a history of trauma, cranial
surgery, and brain tumor, psychological disorders,
and mental problems. A total of 48 patients, 24 pa-
tients in each group, completed the study. Informa-
tion of patients who met the inclusion criteria and
were evaluated twice (at initial and at the end of the
6-week treatment program) during the study period
was recorded in the patient evaluation form; subse-
quently, the results were analyzed statistically. The
ethics committee’s approval was received from Bolu
Abant Izzet Baysal University Faculty of Medicine
Clinical Research Ethics Committee (no: 2018/101,
date: 10.05.2018). The study was conducted in ac-
cordance with the principles of the Helsinki Declara-
tion. All study subjects who agreed to participate in
the study and whose written consents were obtained
by signing an “Informed Consent Form” were exten-
sively informed in writing and verbally about the
study’s purpose and duration, treatment methods to
be applied within the scope of the research, possible
side effects and problems that may be encountered
during the follow-ups.

TREATMENT PROTOCOL

According to the treatment protocol, the OT [treat-
ment] group consisting of 25 participants received
standard rehabilitation treatment for 45 minutes and
upper extremity OT for 45 minutes, 3 sessions per
week. Also, the ST [control] group consisting of 25
patients received standard rehabilitation treatment
only. Randomization was performed using a com-
puterized randomization list with the Microsoft
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Excel® 2013 software via a random number genera-
tor function. Subjects in the ST group underwent con-
ventional rehabilitation exercises such as passive,
active, and active-assistive range-of-motion, also
strengthening, transfer training exercises, and trans-
fers, walking, and climbing stairs performed, with the
physiotherapist.

A trained occupational therapist performed OT.
The ancillary materials of playdough, treatment
balls, colored cylinders, perforated circles, wooden
blocks, screws, balls, and skill house (door handle,
padlock, key, lamp, socket, faucet) were used dur-
ing the treatment. We aimed to improve normal
movement patterns and muscle tone, coordinate the
two hands with each other, develop fine hand skills,
and ensure independence in daily life activities with
OT.

OUTCOME MEASUREMENTS

A detailed medical history was obtained from all pa-
tients, and each patient received a physical, muscu-
loskeletal, and neurological examination. The study
participants were questioned in detail in terms of age,
gender, educational status, history of stroke, affected
side, hemiplegia etiology, hand preference, the pres-
ence of systemic diseases, and previous medical op-
erations.

Barthel Index (BI) was used before (at initial)
and after treatment (at the end of the 6-week treat-
ment) to evaluate daily life activities, upper extrem-
ity motor functions, and Fugl-Meyer Assessment of
Motor Recovery (FMA) scale and Action Research
Arm Test (ARAT) upper extremity motor functions.

Barthel Index: Bl evaluates physical independ-
ence in daily life activities with 10 items (transfer,
ambulation/wheelchair use, climbing up and down-
stairs, feeding, dressing, tidying up, bathing, toilet
use, urine continence, stool continence).!” Each item
is scored separately as 0,5, 10, or 15 points. A total
score between 0-20 means wholly dependent, 21-61
highly dependent, 62-90 moderately dependent, 91-
99 mildly dependent, and 100 wholly independent. In
our study, the BI version adapted to Turkish and
whose validity and reliability tests were made was
used.!!
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Fugl-Meyer Upper Extremity Assessment of
Motor Recovery Scale: This scale is a disease-spe-
cific, objective motor disorder scale specifically de-
signed to evaluate the recovery in post-stroke
hemiplegic patients. It contains sub-sections that
evaluate joint movements, coordination, and reflex
activities of the shoulder, elbow, forearm, wrist, and
hand. The movements of the affected joints are
scored as 0 (no movement), 1 (partial movement),
and 2 (normal movement). A reflex hammer is used
to assess reflex activities. The reflex activities are
scored in the following order: 0: no reflex activity, 2:
reflex activity can be elicited. The Finger-to-Nose
Test measured upper limb coordination as 5 repeti-
tions and the speed of the movements performed dur-
ing the test as follows: 0: completed before two
seconds, 1: completed between two and five seconds,
2: cannot be completed before six seconds; tremor (0:
marked tremor, 1: mild tremor, 2: no tremor) and dys-
metria (0: marked dysmetria, 1: mild dysmetria, 2: no
dysmetria) were also evaluated by scoring as men-
tioned above."”

Action Research Arm Test: This test evaluates
the upper extremity motor functions in individuals
with hemiplegia. It has 4 subgroups measuring
coarse, fine, and fingertip grip and coarse motion and
19 evaluation items. The upper extremity motor func-
tion assessment was done in the current study by
scoring each item in the following order as 0: cannot
do movement, 1: does (completes) movement par-
tially, 2: does the movement with difficulty in an ab-
normally long time, and 3: does the movement
normally (with no difficulty).'® The previous studies
have reported high reliability and validity of the
ARAT."Its main advantage is assessing a wide range
of upper extremity functions after stroke. '

STATISTICAL ANALYSIS

Statistical Package for Social Sciences software (Mac
version 21, SPSS Inc., Chicago, IL, USA) was used
to evaluate the research data. Descriptive statistics
were presented as numbers and percentages for cate-
gorical variables, mean, standard deviation, and me-
dian for continuous data. Homogeneity was made
according to Levene’s test, and p>0.05 was consid-
ered homogeneous. Non-parametric data were ana-
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lyzed using the Wilcoxon signed ranks test to inves-
tigate within-group differences; a paired sample t-test
was applied to compare intragroup changes of nor-
mally distributed variables. Independent t-tests
were performed to compare the means between the
groups for normally distributed data, while Mann-
Whitney U test was utilized for non-parametric
variables without normal distribution. The nominal
variables were examined by the Pearson Chi-square
test or Fisher’s Exact test. The results were assessed
within 95% reliance and at a significance level of
p<0.05.

I RESULTS

Of 50 patients included in the study, 48 completed
the evaluation process; 1 in the OT [treatment] group
wanted to leave the hospital before completing the
treatment process, and 1 in the ST [control] group
was transferred to another ward due to a general
condition deterioration. Considering both groups in
terms of demographic characteristics and disease
symptoms, the variables other than stroke etiology
showed no statistically significant difference (Table
1). According to stroke etiology, 4.2% hemorrhagic
stroke and 95.8% ischemic stroke patients formed
the ST group, while the OT group composed of
29.2% hemorrhagic stroke and 70.8% ischemic
stroke patients; a statistically significant difference
differed between groups (p<0.05) (Table 1). Hem-
orrhagic stroke patients tended to need the combi-
nation of OT and standard rehabilitation more than
ischemic stroke patients. Similarly, ischemic stroke
patients were more likely to have standard rehabil-
itation alone compared to hemorrhagic stroke pa-
tients.

Remarkably, we found a statistically significant
increase in the post-treatment ARAT, BI, and FMA
scale scores in both OT and ST groups compared to
the pre-treatment scores (p<0.01) (Table 2); more-
over, the post-treatment ARAT and FMA scale
scores were statistically significantly higher in the OT
group than in the ST group (p<0.01). On the other
hand, no significant difference was found between
the OT and ST groups in terms of the pre-and post-
treatment BI scores (p>0.05) (Table 3).
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TABLE 1: Demographic characteristics of the
groups and comparison of the disease data.
OT (n=24) ST (n=24) p value
Age 63 (30-79) 67 (49-80) 0.096
Stroke duration (month) 7(2-22) 11 (2-36) 0.064
Gender
Female 41.7% (10) 50% (12) 0.562
Male 58.3% (14) 50% (12)
Educational status
literate 12.5% (3) 16.7% (4) 0.280
Primary school 58.3% (14) 66.7% (16)
Middle school 4.2% (1) 12.5% (3)
High school 16.7% (4) 4.2% (1)
University 8.3% (2) 0% (0)
Etiology
Haemorrhagic 29.2% (7) 4.2% (1) 0.020
Ischemic 70.8% (17) 95.8% (23)
Affected side
Right 54.2% (13) 41.7% (10) 0.386
Left 45.8% (11) 58.3% (14)
Dominant extremity
Right 91.7% (22) 91.7% (22) 0.149
Left 8.3% (2) 8.3% (2)
Brunnstrom
Hand 5 (4-6) 5 (4-6) 0.086
Up 5(3-6) 5 (4-6) 0.129
Down 5(3-5) 5(1-6) 0.163
Spasticity
Hand 0(0-1) 0(0-1 0.301
Elbow (0-2) 0(0-2 0.727
Shoulder (0-2) 0(0-2) 1.000

ST: Standard treatment; OT: Occupational therapy.

TABLE 2: Evaluation of the patients in the ST group at the
pre-treatment and 6" week of the treatment
according to ARAT, Bl and FMA scales.

Pre-T 6 Week
Median Median
(minimum-maximum) (minimum-maximum)  p value
ST group
ARAT 57 (3-57) 57 (10-57) 0.001
Bl 85 (40-100) 90 (45-100) 0.003
FMA 58.5 (38-65) 60 (42-66) 0.001
OT group
ARAT 50.5 (6-57) 54.5 (11-57) 0.017
2] 80 (50-100) 85 (60-100) 0.001
FMA 55 (33-64) 60 (40-65) 0.001

Pre-T: Pre-treatment; ST: Standard treatment; OT: Occupational therapy; FMA: Fugl-
meyer upper extremity assessment; ARAT: Action research arm test; Bl: Barthel index.
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TABLE 3: Comparison of differences in ARAT, Bl and FMA scales scores between groups.
ST oT
Median Median
Mean*SEM (minimum-maximum) Mean*SEM (minimum-maximum) p value
ARAT 52.1+2.4 57 (10-57) 47.0£2.7 54.5 (11-57) 0.003
BI 83.1+34 90 (45-100) 84.3+2.1 85 (60-100) 0.431
FMA 58.7+1.0 60 (42-66) 56.51.5 60 (40-65) 0.001

ST: Standard treatment; OT: Occupational therapy; FMA: Fugl-meyer upper extremity assessment; ARAT: Action research arm test; Bl: Barthel index; SEM: Standart error of mean.

I DISCUSSION

This study showed that OT added to standard reha-
bilitation treatments positively affects upper extrem-
ity functions and daily life activities in stroke-related
hemiplegia patients. There was a statistically signif-
icant increase in the post-treatment BI, FMA scale,
and ARAT scores in both OT [treatment (consisting
of patients who received a 6-week OT in addition to
a 6-week ST)] and ST [control (involving patients
who received a 6-week ST alone)] groups compared
to the pre-treatment scores. More importantly, the
post-treatment FMA scale and ARAT scores ap-
peared to be statistically significantly higher in the
OT group than in the ST group. In contrast, the
change in the pre-and post-treatment BI scores was
similar in both groups.

Stroke is a major cause of disability and a crucial
public health problem in developing countries. Ad-
vances in acute stroke treatment have significantly
increased survival rates. The hand, one of the essen-
tial motor structures in the body, is unlikely to re-
cover after a stroke.’ Recovery of functional losses is
vital in CVA rehabilitation. Conventional rehabilita-
tion and OT focus on reducing motor disorders by
improving the functional capacity of patients in the
early period. The primary purpose of OT is to enable
the individual to participate in daily life activities in-
dependently.!® OT is a key component for the reha-
bilitation of patients with disabilities and includes a
wide variety of practices to help people gain inde-
pendence.!” In the therapeutic process, attention has
been paid to intensive motor training, including the
necessary movements for daily life activities.’

The previous studies have reported that OT re-
duces disabilities in stroke patients.'®!° Although the
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effectiveness of occupational therapies is known,
there are conflicting results regarding evidence levels
in the literature. No consensus exists about the opti-
mal duration of OT, when and where it should be
done. It has been considered that improving func-
tional performance may be related to the early start of
the rehabilitation program.'’

In a published review, OT practices were classi-
fied as an inpatient, outpatient, in-house practices,
and group practices. According to the review results,
post-stroke OT was supported in all treatment settings
to perform daily life activities independently.?’ In our
study, statistical evaluations were not done separately
for patients in outpatient and inpatient settings; in a
treatment setting composed of both outpatients and
inpatients, OT positively affected daily life activities.

In a study conducted by Gilbertson et al. with
138 hemiplegic patients, OT was applied to the pa-
tients in the treatment group and traditional rehabili-
tation to those in the control group. The 6""-month BI
values in the treatment group were found to be sig-
nificantly higher than those at initial. It was con-
cluded that stroke patients could be improved with a
short OT program at home immediately after dis-
charge, but further studies are needed to confirm and
delineate the continuity of treatment outcomes.”!

Landi et al. applied a traditional rehabilitation
program for 50 patients diagnosed with stroke 3 ses-
sions per week for 8 weeks. In the treatment group,
OT was added to the ST 3 days a week. All patients
were evaluated at initial and after treatment with the
Minimum Data Set for Post-acute Care. At the end of
the treatment, both groups showed physical function
improvement in daily life activities. However, no sta-
tistically significant difference existed in terms of
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functional development between the two groups.'” BI
analysis results showed no statistically significant dif-
ference in daily life activities and functionality be-
tween groups in our trial.

A systematic review evaluated upper extremity
functions determined that OT had no significant ef-
fect on upper extremity functions; besides, only two
studies assessed in this review involved aphasic
stroke patients.!” Contrarily, a significant improve-
ment was found in the FMA scale and ARAT scores
in the treatment group where OT was applied in our
study, including patients with upper extremity muscle
strength of 3/5 and above without severe apraxia.

Narayan et al.’s study evaluated 103 stroke pa-
tients by separating them into two groups. The first
group received one hour of OT for meaningful tasks
for four weeks, and the second group standard reha-
bilitation therapy during the same period. The pa-
tients were assessed with ARAT, FMA Scale, Wolf
Motor Function Test, and Motor Activity Diary-28 at
initial, at the 4" and 8" weeks of the treatment. Fi-
nally, it was revealed that OT provided statistically
and clinically significant improvements in stroke pa-
tients” upper extremity motor recovery.” In our study,
too, upper extremity functions demonstrated statisti-
cally significant improvement in the treatment (OT)
group similarly received OT.

In a prospective randomized controlled study car-
ried out by Rabadi et al. with 30 acute stroke patients,
the study patients were divided into 3 groups. The 1*
group received ergotherapy training, 2™ group non-
resistant continuous arm ergometry, and 3 group
robot-assisted therapy. In addition, standard rehabili-
tation treatment was applied to all groups. The study
results yielded no statistically significant difference in
the Functional Independence Measure (FIM) scale,
FMA scale, ARAT, and MAS scores. Ultimately, ro-
botic rehabilitation and arm ergometry appeared not to
show superiority to OT in improving upper extremity
motor functions in acute stroke patients.”® In contrast,
our study found a significant improvement in the
FMA scale and ARAT scores in patients whom OT
was added to standard rehabilitation. Similarly, Ayna
et al. conducted a randomized controlled study with
51 hemiplegia patients and compared the standard re-
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habilitation treatment with OT added to standard re-
habilitation; no statistically significant difference
emerged in outcome parameters.’*

Aran et al.’s study evaluating 16 stroke-related
hemiplegia patients after the OT program concluded
that ergotherapy interventions based on person-cen-
tered and holistic leisure-time activities improved the
activity performance of stroke-affected individuals.?
Although the evaluation tests we used in our study
were different, interestingly, we obtained similar re-
sults to Aran et al.’s study. To summarize, our study
detected a significant improvement in upper extrem-
ity motor functions with OT.

LIMITATIONS

Some of the limitations of our study appear to be hav-
ing a single-center study design, its coverage of a lim-
ited number of study patients, the lack of long-term
results, and unable to categorize stroke patients as
acute, subacute, and chronic.

I CONCLUSION

OT is a treatment method that patients can well tol-
erate, it is cheap, has no undesirable effects, can be
shaped based on the patients’ individual needs, and
encourages the patient’s participation in the treat-
ment. OT aims to provide as much as possible func-
tional independence and psychosocial adaptation to
permanent disability. As a result of increased inde-
pendence in self-care and mobilization, quality of life
increases, and the burden on the health system de-
creases. Post-stroke OT programs are likely to re-
ceive more attention in the future, given the increased
morbidity and long-life span in the population. Nev-
ertheless, studies do not provide clear information
about when and where OT should be performed, how
treatment protocols will be, and which patients will
benefit more from treatment. We consider that multi-
centered studies with a larger group of patients will
provide more scientific evidence on this subject.
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