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ABSTRACT
Aims: We aimed to investigate the effectiveness of occupational therapy (OT) added to traditional rehabilitation treatments on 
activities of daily living and upper extremity functions in hemiplegic patients in this study.
Methods: This study was carried out within eighty hemiplegic patients. In the evaluation of the patients before the therapy, age, 
gender, body mass index (BMI), occupation, education, duration of stroke, stroke etiology, symptomatic side, the presence of 
systemic diseases and dominant hand data were recorded. The patients were randomized into two groups according to the sealed 
envelope method. While standard rehabilitation (ST) (50 minutes five days a week for 6 weeks) was applied to the first group, ST 
(50 minutes five days a week for 6 weeks) and OT (40 minutes three days a week for 6 weeks) were applied to the second group. 
Functional Independence Scale (FIM), Fugl-Meyer Upper Extremity Assessment of Motor Recovery Scale (FMA) and Action 
Research Arm Test (ARAT) were evaluated before the treatment and on the 45th day after the end of the treatment.
Results: Our study included 35 male and 45 female patients. There was no significant difference between the two groups in terms 
of age, gender, symptom duration and stroke etiology. FIM, ARAT and FMA values were found to be increased in both groups 
compared to pre-treatment (ST; FIM p=0.003, ARAT p=0.011, FMA p= 0.002 OT; FIM p=0.023, ARAT p=0.024, FMA p= 0.012 
). While there was no significant difference in terms of FIM, ARAT and FMA values before treatment in comparisons between 
groups, all parameters were found to be significantly increased in the OT group compared to ST on the 45th day of treatment (FIM 
p=0.017, ARAT p=0.021, FMA p= 0. 004).
Conclusion: In this study, OT was applied three times a week for 40 extremity dexterity. While the increase in FIM, FMA and 
ARAT was significant after treatment in both groups, the increase in the OT group was higher when compared to ST. The results of 
our study show that both ST and OT are effective in stroke rehabilitation. In addition, it has been clearly proven that more effective 
results are obtained in upper extremity functions with OT added to ST. 
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INTRODUCTION
Stroke is a clinical syndrome with symptoms lasting 24 
hours or longer, with no obvious cause other than vascular 
origin and often with focal deterioration in cerebral 
functions.1 Stroke is a serious neurological disease and 
over the last two decades there has been an increase in 
deaths from stroke by 43%.2,3 Despite the advances in 
stroke prevention and treatment, it is an important health 
problem that affects a large part of the society with its high 
incidence and mortality and causes disability in survivors. 
Post-stroke disability reduces the patient’s quality of 
life, affects the lives of patients’ relatives and causes 
both socioeconomic and social problems.4 Only 10% of 
post-stroke patients show complete recovery and 60% 
suffer from chronic dysfunction.5 Upper limb function 
after stroke is the main cause of long-term disability so 
rehabilitation research is a top priority. Although nerve 

Received: 15.07.2023 ◆ Accepted: 28.08.2023 ◆ Published: 30.08.2023

reorganization occurs soon after stroke, the natural 
rehabilitation of upper limb function recovery is usually 
limited.6 Upper limb paresis is observed in 87% of stroke 
survivors.7 Furthermore, impaired use of the upper limb 
persists in about 60% of the patients 6 months post-stroke.8 
Early exercise interventions are necessary to improve 
upper extremity motor functions and activities of daily 
living (ADL), as persistent upper extremity dysfunction is 
strongly associated with decreased activities of daily living 
and poor quality of life after stroke.9-11

Occupational therapy (OT) is a part of medical 
rehabilitation therapy aimed at restoring, strengthening 
and increasing the person’s performance in specified 
activities and tasks in order to improve health, reduce 
and correct pathology.4 Studies have shown that OT 
shortens the length of hospital stay, increases activities 
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of daily living, and increases the level of independence in 
stroke patients.12,13 Although the incidence of ischemic 
and hemorrhagic strokes is high worldwide annually, the 
optimal dose and timing for OT are entirely unclear. 

Stroke remains one of the leading causes of death and 
disability in world, and projections show that the burden 
of stroke will not decrease in the next decade or beyond.14 
After a stroke, one of the main sequelae produced is the 
loss of mobility in the upper extremities of the human 
body. Therefore, in the assessment of upper extremity 
function it’s important to improve the effectiveness of 
rehabilitation programs, and the use of standardized 
outcome measures which can lead to more efficient 
rehabilitation programs for post-stroke patients.15 
Therefore, we aimed to investigate the effectiveness of 
OT added to traditional rehabilitation treatments on 
activities of daily living and upper extremity functions in 
hemiplegic patients in this study.

METHODS
Sixty patients with hemiplegia who applied to Erol Olçok 
Training and Research Hospital Physical Medicine and 
Rehabilitation Clinic were included in the study. The 
study was approved by the Hitit University Clinical 
Researches Ethics Committee (Date: 24.05.2023, Decision 
No: 2023-67). A well-informed written consent was 
obtained from all participants according to the principles 
of the Declaration of Helsinki. The inclusion criteria 
were 18-75 years of age, diagnosed with stroke for the 
first time, not more than 12 months after stroke and no 
cognitive dysfunction. Exclusion criteria were aphasic 
patients, the presence of flaccid hemiplegia, the presence 
of spasticity above grade 3 in the upper extremity 
according to the Modified Ashworth Scale (MAS) and the 
absence of sitting balance. In the evaluation of the patients 
before the therapy, age, gender, body mass index (BMI), 
occupation, education, duration of stroke, symptomatic 
side, the presence of systemic diseases and dominant 
hand data were recorded. All patients underwent detailed 
neuromuscular system examination before treatment 
and at controls. The patients were randomized into two 
groups according to the sealed envelope method. While 
standard rehabilitation (ST) (50 minutes five days a week) 
was applied to the first group, ST (50 minutes five days 
a week) and OT (40 minutes three days a week) were 
applied to the second group. Conventional rehabilitation 
exercises such as passive, active and active-assisted range 
of motion, strengthening, balance coordination exercises, 
transfer training exercises, walking and climbing stairs 
were applied to the patients in the ST group, accompanied 
by a physiotherapist. A trained occupational therapist 
performed OT. The treatment balls, colored cylinders, 
perforated circles, wooden blocks, skill house and skill 
cubes were used during the treatment.

Parametres
All parameters were evaluated before the treatment and 
on the 45th day after the end of the treatment.

Functional independence measures (FIM) : The FIM 
includes measures of independence for self-care. It is an 
18-item, seven-level, ordinal scale. The total score (sum of 
motor and cognition subscale scores) for the FIM tool will 
be a value between 18 and 126.16

Fugl-Meyer upper extremity assessment of motor 
recovery scale (FMA): It is a subsection of the Fugl Meyer 
Rating Scale. This scale, which includes 33 items, evaluates 
the movement, coordination and reflexes of the shoulder, 
elbow, forearm, wrist and fingers. In the scale with a 
maximum score of 66, it is scored as “0: movement cannot 
be performed”, “1: movement is partially performed” and 
“2: movement is performed normally”, except for items 
including reflex activity and coordination and speed 
assessment.17

Action research arm test: It is a responsive and valid 
measure of upper limb functional limitation and is a 
useful measure for use in upper limb rehabilitation and 
clinical research. It has 4 subgroups measuring gross, fine, 
and fingertip grip and coarse motion and 19 evaluation 
items. The upper extremity motor function assessment 
was done in the current study by scoring each item in 
the following order as 0: cannot do movement, 1: does 
(completes) movement partially, 2: does the movement 
with difficulty in an abnormally long time, and 3: does the 
movement normally (with no difficulty).18

Statistical Analysis
Analyzes were made with the SPSS 23.0 program. 
Descriptive statistics are presented with frequency, 
percentage, mean, standard deviation, median, 
minimum and maximum values. Non-parametric data 
were analyzed using the Wilcoxon signed ranks test to 
investigate within-group differences; a paired sample 
t-test was applied to compare intragroup changes of 
normally distributed variables. Independent t-tests were 
performed to compare the means between the groups 
for normally distributed data, while MannWhitney 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.

RESULTS
Our study included 35 (43.75%) male and 45 (56.25%) 
female patients. The mean age of the patients was 
67.03±8.96 years. There were 40 patients in both groups 
and the majority of patients were women. There was no 
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significant difference between the two groups in terms 
of age, gender, symptom duration and stroke etiology 
(Table 1). FIM, ARAT and FMA values were found to 
be increased in both groups compared to pre-treatment 
(ST; FIM p=0.003, ARAT p=0.011, FMA p= 0.002 OT; 
FIM p=0.023, ARAT p=0.024, FMA p= 0.012 ) (Table 
2). While there was no significant difference in terms 
of FIM, ARAT and FMA values before treatment in 
comparisons between groups, all parameters were found 
to be significantly increased in the OT group compared 
to ST on the 45th day of treatment (FIM p=0.017, ARAT 
p=0.021, FMA p= 0. 004) (Table 3).

Table 1. Demographic and clinical characteristics of the treatment 
groups

ST group 
(n=40)

OT group 
(n=40)

p 
value

Age (Mean±SD) 67,8 ± 4,9 66,8 ± 4,2 0.088
Gender (F/M) 23/17 22/18 0.613
Dominant extremity (right/left) 34/6 36/4 0.173
Symptom Duration (month) 9.12±1.23 9.45±1.45 0.256
Stroke etiology
Ischemic/haemorrhagic 32/8 34/6 0.453

ST: Standard treatment, OT: Occupational therapy, F/M: Female/Male, SD: Standart 
Deviation

Table 2. Comparison of ARAT, FIM and FMA on values of ST and 
OT groups in two stages

Before treatment 
Mean±SD

45th day after treatment
Mean±SD

p 
value

ST group
FIM 72.11± 14.3 83.16± 15.8  0.003
ARAT 48.73±11.6 52.31±11.4 0.011
FMA 53.21±12.8 58.72±12.5 0.002

OT group
FIM 73.18±16.9 90.3±15.7  0.023
ARAT 48.36±10.4 54.71±11.03  0.024
FMA 51.4±13.01 61.73±13.5 0.012

ST: Standard treatment, OT: Occupational therapy FIM: Functional Independence 
Scale, FMA:Fugl-Meyer Upper Extremity Assessment of Motor Recovery Scale, ARAT: 
Action Research Arm Test

Table 3. Comparison of ARAT, FIM and FMA scores of the 
patients before the treatment, and at the 45th day of the treatment 
between groups

ST Mean±SD OT Mean±SD p value

 FIM

Before 
treatment 72.11± 14.3 73.18±16.9 0.162

45th day of 
treatment 83.16± 15.8 90.3±15.7 0.017

ARAT

Before 
treatment 48.73±11.6 48.36±10.4 0.075

45th day of 
treatment 52.31±11.4 54.71±11.03 0.021

FMA

Before 
treatment 53.21±12.8 51.4±13.01 0.237

45th day of 
treatment 58.72±12.5 61.73±13.5 0.004

SD: Standart Deviation, ST: Standard treatment, OT: Occupational therapy FIM: 
Functional Independence Scale, FMA:Fugl-Meyer Upper Extremity Assessment of 
Motor Recovery Scale, ARAT: Action Research Arm Test

DISCUSSION
The results of our study show that OT added to traditional 
rehabilitation treatments improves the upper extremity 
functions and increases independence levels in hemiplegic 
patients. Although ARAT, FIM and FMA values were 
found to be increased in the groups receiving ST and OT 
treatment added to ST, compared to pretreatment, this 
increase was found to be more significant in the OT group 
compared to the ST group. Ageing is regarded as the most 
important predictor of stroke incidence and mortality, 
and thus, their rates increase by age. 88% of global strokes 
occur above age 65 years.19 The mean age of the patients 
was 67.03±8.96 years ın our study. Ischemic stroke is 
the most common type of stroke, accounting for about 
80% stroke.20 The majority of the patients in our study 
had a history of ischemic stroke. In an epidemiological 
study conducted in our country, it was reported that 
54.3% of strokes were seen in women.21 Similar to the 
literature, female patients were more common than males 
in our study. Motor and sensory disorders in the upper 
extremity limit the daily life activities of the person and 
increase the rate of dependence on others more than the 
disability in the lower extremities. In stroke rehabilitation, 
rehabilitation of the upper extremity is important in order 
to gain independence in daily living activities.22 Although 
studies have been reported showing that OT has positive 
results in the acquisition of new motor skills in the upper 
extremity, there is no consensus in the literature on the 
duration of OT application. In the study of Aydilek et al.4 
on 48 patients with hemiplegia, two treatment groups were 
compared. The patients in the first group were treated with 
standard rehabilitation (5 days for 6 weeks, 45 minutes 
a day) plus OT (5 days for 6 weeks, 45 minutes a day), 
while the patients in the second group were applied only 
standard rehabilitation. In the results of the 6th week after 
the treatment; It was observed that there was a statistically 
significant increase in the Barthel Index (BI), FMA Scale 
and ARAT scores of the patients in both the ST and OT 
groups compared to pre-treatment. While there was a 
statistically significant difference in the comparison of the 
FMA Scale and ARAT scores between the groups after 
treatment, there was no significant difference between 
the groups in the BI scores. In a prospective randomized 
controlled study carried out by Rabadi et al.23 with 30 
acute stroke patients, the study patients were divided into 
3 groups. The 1st group received ergotherapy training, 
2nd group nonresistant continuous arm ergometry, and 
3rd group robot-assisted therapy. In addition, standard 
rehabilitation 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, robotic 
rehabilitation and arm ergometry appeared not to show 
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superiority to OT in improving upper extremity motor 
functions in acute stroke patients. In a randomized 
controlled study by Alsubiheen et al.6 aimed to investigate 
the effects of 6 week in two 1.5 hours sessions/week task-
oriented activities of daily living training on upper limb 
functions, activities of daily living (ADL), and quality of 
life (QoL) in chronic stroke patients. It has been shown 
that eight-week training has a positive effect on upper 
extremity functions and coarse dexterity and OT is effective 
in improving ADL and QoL in chronic stroke patients. In 
a randomized study by Almhdawi et al.24 in which they 
evaluated the functional and impairment effects of the 
OT approach on the upper extremity after stroke, they 
showed that 3 hours/week for 6 weeks provided clinically 
significant functional improvements. In a study of 138 
hemiplegic patients, Gilbertson et al.25 compared OT 
with ST. BI was found to be significantly higher in the OT 
group at 6 months. Narayan et al.26 evaluated 103 stroke 
patients 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 rehabilitation 
therapy during the same period. The patients were assessed 
with ARAT, FMA Scale, Wolf Motor Function Test, and 
Motor Activity Diary-28 at initial, at the 4th and 8th weeks 
of the treatment. Finally, it was revealed that OT provided 
statistically and clinically significant improvements in 
stroke patients’ upper extremity motor recovery. In a study 
of Ayna et al.27 patients with hemiplegia were assigned into 
two groups, conventional therapy (five days in a week, 
for four weeks) and occupational therapy in the content 
of repetitive task specific training (an hour once in a day, 
five days in a week, for four weeks) were performed for 
group 1, only conventional therapy was performed for 
group 2. There was not a significant statistical difference 
between two group’s outcome parameters. While there was 
statistically significant improvements for upper extremity 
Brunstromm grade and emotional reactions subtitle of 
Nottingham Health Profile (NHP) in group 1, there were 
no significant improvements in group 2. In our study, OT 
was applied three times a week for 40 extremity dexterity. 
While the increase in FIM, FMA and ARAT was significant 
after treatment in both groups, the increase in the OT 
group was higher when compared to ST. The results of 
our study show that both ST and OT are effective in stroke 
rehabilitation. In addition, it has been clearly proven that 
more effective results are obtained in upper extremity 
functions with OT added to ST. 

Limitations
Our study has some limitations. Most importantly, we 
did not classify stroke patients as acute, subacute and 
chronic stroke. Other limitations are that the small 
number of subjects, long-term efficacy was not evaluated 
and it was a single-center study. The efficacy of both ST 

and OT may not be standardized and may not be well 
documented depending on the patient-oriented natures of 
the rehabilitative programs.

CONCLUSION
OT is a part of medical rehabilitation therapy aimed 
at restoring, strengthening and increasing the person’s 
performance in specified activities and tasks in order 
to improve health, reduce and correct pathology. OT 
shortens the length of hospital stay, increases activities 
of daily living, and increases the level of independence in 
stroke patients. The optimal dose, timing and treatment 
protocol for OT are entirely unclear. In this regard, we 
believe that we will contribute to the literature with our 
results regarding the duration of OT treatment in stroke 
patients. Multicenter studies with a larger number 
of patients will be more useful in determining the 
appropriate protocol of OT.
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