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Abstract

Background/Objectives: The aim of the study was to examine the influence of the meaningful task-oriented
activities on upper extremity function in patients with hemiplegic stroke.

Methods/Statistical analysis: The patients were randomly divided into two group: the meaningful task training
group (N=13), the general occupational therapy group (N=12). The study group get additional treatment combined
with the meaningful task-oriented training, and the control group received general occupational therapy.

Findings: Task-oriented approach is an efficient treatment method consisting of tasks to increase the participation of
activities of daily living by effectively providing functional activities to the patient. Unlike the treatment that
previously trained a single motion repeatedly, it consists of functional tasks. However, despite this importance,
interventions for the recovery of upper extremity function in clinical practice are still focused on simple and repetitive
joint motion, recovery of upper extremity function and enhancement of muscle strength on more affected side.
Therefore, this study reports the importance of the meaningful task-oriented training in intervention to improve upper
extremity function. The result is as follows. Firstly, there was a considerable significant difference between the upper
extremity function in the meaningful task training group (p<.05), but not significant difference in the general therapy
group (p>.05). Secondly, there was no significant difference between the two groups after intervention (p>.05). The
results revealed that there was a significant difference the result in the meaningful task-oriented training group.

Improvements/Applications: It is thought that it can be applied as an effective treatment for recovery of upper extremity
function recovery in hemiplegic patients after stroke through meaningful task-oriented training.
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1. Introduction

Most of the stroke survivors recover their walking ability, but about 30-66% lose the affected upper limb function[1]. The
upper extremity function of stroke patients is impaired due to the following causes, including abnormal muscle tone, impaired
posture control, sensory impairment, shoulder pain and subluxation, contracture and learned nonuse[2]. These dysfunctions
of upper extremity affect the integration of patient’s life[3], and as a result, limit independence in activities of daily living
(ADL) such as eating, dressing and toileting essential for daily life. It is an important factor that increase dependence of life
and decrease quality of life[4]. As an intervention to resolve these problems, the rehabilitation program to improve the upper
limb function of stroke patients includes neuro-developmental therapy, constraint-induced movement therapy, task-oriented
approach, bilateral upper limb training, cognitive orientation to daily occupational performance, imagination training and
mirror therapy etc[5]. Among them, task-oriented training has appeared as the effective approach to motor function restoration
for stroke-induced motor impairments[6]. Task-oriented approach is rooted in the system theory of motor control and motor
development[7]. The task-oriented approach is an efficient treatment method consisting of tasks for improvement the
participation of ADL by effectively providing functional activities to the patient. Unlike the treatment that previously trained
a single motion repeatedly, it consists of functional tasks[8]. When do goal-oriented meaningful task, movements appear
through interactions between the brain's systems[9]. The evidence for applying a meaningful task approach in occupational
therapy is that functional tasks help organize motor behavior, and occupational performance is manifested by complex
interactions consisting of people and the environment. In addition, because recovery of patients after brain injury appears
through attempts to achieve functional goals, and implementing a variety of situations and strategies is necessary to improve
performance skills and motor skills[10]. However, despite this importance, interventions for the recovery of upper extremity
function in clinical practice are still focused on simple and repetitive joint motion, enhancement of muscle power on more
affected side. Therefore, the aim of this study to examine the effect and importance of upper limb therapy combined with
meaningful task-oriented training in stroke hemiplegic patients.

2. Materials and Methods

2.1. Subjects

Tis study were 25 patients who were diagnosed with stroke at B hospital in Korea republic. Those who have agreed to
voluntarily enroll in the study are selected as follows. (1) those with a score of 23 or higher on the K-MoCA (Korean version),
(2) those who did not have pain or musculoskeletal disease on the upper limb, (3) those who can detect when stimulating the
affected hand, (4) those who can sit or walk.

2.2. Materials

The manual function test (MFT) was developed to measure the upper limb function and movement ability of a patient. It
consists of three items: upper limb movement, grasping and pinch, and finger manipulation. The result is recorded as 1 point
for each execution and 0 if impossible. The result value is obtained by calculating the total of 32 points and converting it into
100 points.

2.3. Methods

2.3.1. Research procedure

Subjects were randomly divided into study group (N=13) and control group (N=12). Two groups get regular rehabilitation
program in hospital. In addition, the study group received upper extremity therapy combined with meaningful task training
and the control group received general occupational therapy three times per week, 30 minutes per day, for 4 weeks. The flow
chart is as follows[Figure 1].
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Study group (N=13) Control group (N=12)

Pre-evaluation (manual function test)

Therapy of upper extremity combined
with meaningful task training
(three times per week,

30 minutes per day, for 4 weeks)

General occupational therapy
(three times per week,
30 minutes per day, for 4 weeks)

Post-evaluation (manual function test)

Statistical analysis SPSS ver 18.0
(paired t-test, independent t-test)

Figure 1. Flow chart of study

2.3.2. Intervention methods

The meaningful task training used in this study consists of a total of five tasks. Among the task-oriented programs applied
in the study of Kim et al., five meaningful tasks that can improve the performance of activities of daily living were selected,
modified, and supplemented[8]. The program is composed of meaningful tasks that can provide active movement by providing
functional tasks according to the principles suggested by Carr and Shepherd[11]. As a general occupational therapy, the
control group received joint exercise, strength training, and coordination ability training through various treatment tools. Table
1 shows the meaningful task training program[Table 1]. The five tasks consisted of drinking water, brushing teeth, dressing
shirts with button, organizing laundry, and preparing tea. Subjects selected and trained one task per week. The general
occupational therapy intervention applied in this study was a conventional treatment for stroke patients, and the tasks designed
by using the tools commonly used in the clinical field were performed.

Table 1. Introduction of meaningful task training program

Item

Description

1. Drinking water

Hold the cup stable and drink it by lifting it at an appropriate speed and power.

2. Brushing teeth

This process includes using a toothbrush, toothpaste and rinsing your mouth
with cup.

3. Dressing shirts

It includes the process of wearing a front buttoned shirt using the more

with button affected side, and the difficulty is controlled by the size of the clothes or the
number of buttons.
4. Organizing Take towels of different sizes from the drying rack, fold them, and place them
laundry in closet.

5. Preparing tea

Tear the tea bags and instant coffee prepared on the table with both hands and
place them in a cup. Then, pour the water into a cup with a kettle using cold
water and stir.

2.4. Statistical Analysis

The statistical analysis of this study was conducted using SPSS version 18.0, the analysis method is as follows. The paired
t-test was used for comparison of data pre and post-test after treatment, and the independent t-test was used for determine the
difference between the groups. The significance level is .05.
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3. Results and Discussion
3.1. Results

3.1.1. Clinical parameters before and after treatment within two groups
Table 2 shows changes in MFT before and after treatment within groups. There was a significant difference in the study
group (p<.05), but not significant difference in the control group (p>.05)[Table 2].

Table 2. Clinical parameters before and after intervention

Variable Study group Control group
Pre Post Pre Post
. 13.53 14.23 10.83 11.33
MFT (point)
(8.54) (8.14)* (10.04) (9.80)
The values are mean (standard deviation) MFT : manual function test

* p<.05
3.1.2. Comparison of MFT between the two groups
Changes in MFT between the study group and the control group after the intervention are shown in Table 3. There was no

significant difference between the two groups after intervention (p>.05) [Table 3].

Table 3. Comparison of results between the two groups

Variable Study group Control group
. 14.23 11.33
MFT(point) (8.14) (9.80)

The values are mean (standard deviation) MFT : manual function test
*
p<.05

3.2. Discussion

67% of stroke patients have severe upper extremity dysfunction that makes activities of daily living difficult[12]. Previous
studies suggested that abnormal upper extremity movements of patient after stroke contribute to subluxation, pain of shoulder
which may bring disturb long-term functional recovery[13]. Therefore, there is consistently a need to interventions at reducing
post stroke upper extremity function impairment[14]. As previously introduced, there are various treatment methods for the
recovery of upper extremity function in stroke patients, the task-oriented approach focuses on the patient and task performance
rather than the therapist, and it is said that there is an improvement in function by providing functional tasks to patients rather
than repeatedly practicing normal movement patterns and attempting voluntary problem solving[15]. It was published by Carr
and Shepherd and is a form of treatment designed for stroke patients based on motor learning theory[11]. The task-oriented
approach is an effective treatment method consisting of tasks to improve the performance of daily life activities by effectively
providing functional activities to the patient. Unlike the treatment that previously trained a single motion repeatedly, it consists
of functional tasks. In addition, task-oriented training trains the skills necessary to achieve task goals, it helps to develop
problem-solving skills and practical compensation strategies by improving adaptability in various environments[16]. A
previous study reported that an approach that emphasized active exercise and task-oriented training maximizes functional
performance and potentially leads to brain reorganization[17]. Also, a study compared several approaches and reported that
an intensive and repetitive task-oriented approach restores upper extremity function[18, 21-30] and another research was also
reported that the increase of upper extremity function was observed after task-oriented training[19]. Thus, this studies aim was
to report the result of therapy combined with meaningful task training and provide a therapeutic intervention for recovering
upper extremity function of stroke patients. Intervention in the study group used meaningful activities, and the control group
performed conservational occupational therapy using the tools. The MFT showed a significant improvement in the study group
after intervention. There was significant difference in the average MFT in the study group, but not significantly in the control
group. This demonstrates the effectiveness of the interventional methods that improve the efficiency of task performance and
active participation by the patient's will, it is an important factor in treatment. In stroke patient treatment, the patient's will and
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motivation are strongly related to the recovery of function. Furthermore, it is possible to establish a neurological internal
model through feedback control by various sensory stimuli while the patient actively performs the task, improve the upper
extremity movement pattern, and induce reorganization of the cerebral cortex[20]. Therefore, results suggest that meaningful
task-oriented training influenced the upper extremity function. But Result of this study may not be fully reflected because of
the limited subjects, the insufficient intervention period. Further research will be needed to supplement these limitations in the
future.

4. Conclusion

The aim of this study was to investigated the effect of therapy combined with meaningful task training and to increase the
upper extremity function of hemiplegic patients. In this study, 25 inpatient subjects were randomly assigned to 13 study groups
and 12 control groups and intervention was performed 3 times a week for 30 minutes and 4 weeks. The following conclusions
were reported. First, there was a significant improvement in the meaningful task training group in the upper limb function test
before and after intervention, and there was no significant difference in the general occupational therapy group. Second, there
was no significant difference between the two groups These results indicate that therapy of upper extremity combined with
meaningful task training affects the upper extremity function of patients, and further research should be made to supplement
the limitations. The study showed the effects of the upper extremity therapy combined with meaningful task training for
improving some aspects of motor control strategies of the more affected arm.

5. References

[1]. Kwakkel, G., Kollen, B. (2007). Predicting improvement in the upper paretic limb afterstroke: A longitudinal
prospective study. Restorative Neurology and Neuroscience, 25(5-6), 453-460.

[2]. Khader Almhdawi. (2011). Effects of occupational therapy task-oriented approach in upperextremity post-stroke
rehabilitation. University of Minnesota, ProQuest Dissertations Publishing.

[3]. Pedretti LW, Pendleton HM, Schultz-Krohn W. (2006). Occupational therapy practice skillsfor physical dysfunction.
6th ed. Missouri: Mosby.

[4]. Kim HS, Hwang YO, Yu JH, Jung JH, Woo HS, Jung HS. (2009). The correlation betweendepression, motivation for
rehabilitation, activities of daily living, and quality of life in stroke patients. Journal of Korean Society of Occupational
Therapy, 17(3), 41-53. https://kmbase.medric.or.kr/Main.aspx?d=KMBASE&i=0603920090170030041&m=VIEW

[5]. Oujamaa, L., Relave, 1., Froger, J., Mottet, D., & Pelissier, J. Y. (2009). Rehabilitation of armfunction after stroke.
Literature review. Annals of Physical and Rehabil Medicine, 52, 269-93. DOI:10.1016/j.rehab.2008.10.003.

[6]. Richard L. Harvey, MD, Richard F. Macko, MD, Joel Stein, MD, Carolee J. Winstein, Phd,PT, FAPTA, Richard D.
Zorowitz, MD. (2008). Stroke Recovery and Rehabilitation. demosMEDICAL, 267.

[7]. Mathiowetz, V. (2011). Task-oriented approach to stroke rehabilitation. In G. Gillen(Eds.),Stroke rehabilitation a
function-based approach. 3rd ed. St. Louis: Mosby, 80-99.

[8]. Kim DW, Kim SJ, Seo YJ, Oh HS, Park SJ, Kim, JK. (2016). The effect of selectivetask-oriented activities on upper
limb motor function in adult stroke patients. The Journal of Occupational Therapy for the Aged and Dementia, 10(2),
59-64. http://www.otad.or.kr/pdf/10-2.pdf#page=59

[9]. Shumway Cook A. & Woollacott M.H. (2001), Motor Control. 2nd ed. Lippincott Williams& Williams, Philadelphia.

[10]. Trombly CA, Radomski MV. (2002). Occupational therapy for physical dysfunction. 5th ed.Baltimore: Lippincott
Williams & Wilkins.

[11]. CarrJ. H. & Shepherd R. B. (2003). Stroke Rehabilitation. Newton, MA: Butterworth-Helenemann.

[12]. Verheyden G, Nieuwboer A, De Wit L, et al. (2007). Time course of trunk, arm, leg, andfunctional recovery after
ischemic stroke. Neurorehabil and Neural Repair, 22(2), 173-179. DOI:10.1177/1545968307305456

[13]. Cirstea, M. C., & Levin, M. F. (2007). Improvement of arm movement patterns and endpointcontrol depends on type
of feedback during practice in stroke survivors. Neurorehabil and Neural Repair, 21(5), 398-411.
DOI:10.1177/1545968306298414

[14]. Woodbury, M. L., Howland, D. R., McGuirk, T. E., et al. (2008). Effects of trunk restraintcombined with intensive
task practice on poststroke upper limb reach and function: A Pilot Study. Neurorehabil Neural Repair, 23(1), 78-91.
DOI:10.1177/1545968308318836.

[15]. Bang YS. (2007). The effects of task-oriented activities on the cognitive function andperformance of activities of daily
living in stroke patients. The Journal of Korean Society of Occupational Therapy, 15(3), 49-

http://annalsofrsch.ro 34



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 1, 2021, Pages. 30 - 35
Received 15 December 2020; Accepted 05 January 2021.

[16].
[17].

[18].

[19].

[20].
[21].
[22].
[23].

[24].

[25].
[26].
[27].
[28].
[29].

[30].

61.https://kmbase.medric.or.kr/Main.aspx?d=KMBASE&i=0603920070150030049&m=VIEW

Carr J. H. & Shepherd R. B. (2000). In movement science foundations for physical therapy inrehabilitation. Austin,
Pro-Ed.

Shepherd, R. B. (2001). Exercise and training to optimize functional motor performance instroke: driving neural
reorganization?. Neural plasticity, 8(1-2), 121-129.doi:10.1155/np.2001.121

Van Peppen, R. P., Kwakkel, G., Wood-Dauphinee, S., Hendriks, H. J., Van der Wees, P. J.,& Dekker, J. (2004). The
impact of physical therapy on functional outcomes after stroke: what’s the evidence? Clinical Rehabilitation, 18(8),
833-862. doi:10.1191/0269215504cr8430a

Jung JH. (2009). The effect of task-oriented movement therapy on upper extremity, upperextremity function and
activities of  daily living for stroke patients. Master’s thesis. Daegu  University.
Daegu.http://daegu.dcollection.net/public_resource/pdf/000002424663 20200828140130.pdf

Lee JH. (2002). The effect of task-oriented movement therapy on upper motor function,patterns and reorganization of
motor network for stroke patients. Doctoral dissertation. Daegu University. Daegu.

Bhoi, A. K., Sherpa, K. S., & Khandelwal, B. (2018). Arrhythmia and ischemia classification and clustering using
QRS-ST-T (QT) analysis of electrocardiogram. Cluster Computing, 21(1), 1033-1044.

Reddy, A. V., Krishna, C. P., & Mallick, P. K. (2019). An image classification framework exploring the capabilities
of extreme learning machines and artificial bee colony. Neural Computing and Applications, 1-21.

Mallick, P. K., Kar, S. K., Mohanty, M. N., & Kumar, S. S. (2015). Use of histogram approach in color band detection
for electrical passive component. International Journal of Applied Engineering Research, 10(44), 31446-31450.
Mishra, S., Mallick, P. K., Tripathy, H. K., Bhoi, A. K., & Gonzalez-Briones, A. (2020). Performance Evaluation of a
Proposed Machine Learning Model for Chronic Disease Datasets Using an Integrated Attribute Evaluator and an
Improved Decision Tree Classifier. Applied Sciences, 10(22), 8137.

Bhoi, A. K., Sherpa, K. S., & Mallick, P. K. (2014, April). A comparative analysis of neuropathic and healthy EMG
signal using PSD. In 2014 International Conference on Communication and Signal Processing (pp. 1375-1379). IEEE.
Bhoi, A. K., Sherpa, K. S., Khandelwal, B., & Mallick, P. K. (2019). T Wave Analysis: Potential Marker of Arrhythmia
and Ischemia Detection-A Review. In Cognitive Informatics and Soft Computing (pp. 121-130). Springer, Singapore.
Mishra, S., Mallick, P. K., Jena, L., & Chae, G. S. (2020). Optimization of Skewed Data Using Sampling-Based
Preprocessing Approach. Frontiers in Public Health, 8.

Bhoi, A. K., & Sherpa, K. S. (2016). Statistical analysis of QRS-complex to evaluate the QR versus RS interval
alteration during ischemia. Journal of Medical Imaging and Health Informatics, 6(1), 210-214.

Mishra, S., Tripathy, H. K., Mallick, P. K., Bhoi, A. K., & Barsocchi, P. (2020). EAGA-MLP—An Enhanced and
Adaptive Hybrid Classification Model for Diabetes Diagnosis. Sensors, 20(14), 4036.

Bhoi, A. K., Mallick, P. K., Liu, C. M., & Balas, V. E (Eds.) (2021). Bio-inspired Neurocomputing, Springer.

http://annalsofrsch.ro 35



