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Abstract. [Purpose] The purpose of this study was to identify the effect of purposeful action observation on up-
per extremity function in patients with stroke. [Subjects and Methods] Twelve subjects were randomly to either the 
experimental group or control group. The experimental group underwent occupational therapy and a purposeful 
action observation program. The control group underwent occupational therapy and placebo treatment in which the 
subjects performed a purposeful action observation program without actually observing the purposeful actions. 
The Wolf Motor Function Test was used to measure upper extremity function before and after the intervention in 
both groups. [Results] Both the experimental and control groups demonstrated improved upper extremity function 
after the intervention, but there was no significant difference between groups. Compared with before the interven-
tion, the experimental group showed significantly improved upper extremity function after the intervention. [Con-
clusion] Based on these results, a purposeful action observation program can improve upper extremity function in 
patients with stroke. In future research, more subjects should be included for evaluation of different treatments.
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INTRODUCTION

In 2013, stroke was the second most frequent cause of 
death after coronary artery disease, accounting for 6.4 
million deaths in Korea1). Neurologic complications in-
cluding cognitive, motor, speech, dysphagia, dysesthesia, 
perceptual, and affective disorders may occur after stroke. 
Motor disorders occur in nearly 80% of stroke survivors and 
more than half of stroke patients experience pain and some 
limitation of the upper and/or lower extremities of the af-
fected side due to hemiplegia2). Upper limb difficulties often 
predominate, especially affecting function and skill in move-
ment of the hands, limiting motor independence in activities 
of daily life3). Recently, various treatments, prognoses, and 
mechanisms of upper limb function restoration have been 
identified in various fields. One of these treatment methods 
is action observation training.

Action observation training has a theoretical basis in 
the mirror neuron system (MNS)4), which is the process 
of observing the actions of other people or models shown 
in a video. Observing the action affects the same nervous 
structure as that affected when performing the same action5). 
The mirror neuron system has been reported to be activated 

more at the moment of observing a purposeful action versus 
a simple action, and to be effective if the program uses as-
signments that are related to events in daily life6).

Several previous studies have reported effect of action 
observation in upper extremity function. For example, one 
study found that finger abduction increased by observing 
abduction action using the index and middle fingers of the 
right hand7). Another study reported that dynamic balance 
and walking ability increased by observing the actions of 
gait training8).

In this study, we applied a purposeful action observation 
program in patients with stroke and evaluated its effect on 
upper extremity function. Based on the results of this study 
we will be suggested use of a purposeful action observation 
program as a remediating strategy for occupational therapy.

SUBJECTS AND METHODS

Twelve subjects diagnosed with hemiparsis due to stroke 
participated in this study. A nonequivalent pretest-posttest 
control group design was used. The purposeful action ob-
servation (experimental) and control groups were assigned 
in a randomized fashion. The experimental group underwent 
occupational therapy and a purposeful action observation 
program. The control group underwent occupational therapy 
and placebo treatment in which the subjects performed the 
purposeful action observation program without actually 
observing the purposeful actions. All the subjects agreed 
to participate in this study and provided written informed 
consent in accordance with the ethical principles of the 
Declaration of Helsinki.
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The mediation period of the purposeful action observa-
tion program was based on the study by Feys et al9). The 
purposeful action observation program included activities 
for feeding, grasping a can, combing hair, drinking water us-
ing from a cup, stamping, turning a page, mopping, folding 
towels, and opening a bottle cap using scissors. The program 
was applied for 30 minutes per session, 5 sessions per week, 
for 6 weeks. The program was assessed in terms of assign-
ment composition, selection of difficulty level, and method. 
The validity of the program also was assessed. Other pre-
vious studies were considered during the formulation of 
assignments for purposeful action observation. The Wolf 
Motor Function Test (WMFT) was used for measurement 
of upper extremity function before and after the interven-
tion in both groups. The WMFT is useful for characterizing 
the motor status of patients with chronic stroke or traumatic 
brain injury, in terms of severity of upper extremity motor 
deficit. The inter-test and inter-rater reliability, and internal 
consistency and stability of the test are high, ranging from 
0.88 to 0.98, with most of the values being near 0.9510).

Data analyses were performed using SPSS version 
18.0 software (SPSS, Inc. Chicago, IL, USA). The Mann-
Whitney U test was used to evaluate differences between 
groups. The Wilcoxon signed-rank test was used to compare 
pre-post within experimental group. The level of statistical 
significance was set at 0.05 for all analyses.

RESULTS

Comparison of upper extremity function between groups 
is shown in Table 1. The experimental group demonstrated 
significantly greater improvement compared with the control 
group (p < 0.05).

DISCUSSION

The purpose of stroke rehabilitation is to reacquire func-
tion. Action imitation is often used as a mediating method in 
the field of rehabilitation. Action observation training is one 
particular method of action imitation11). Action observation 
training is based on the theory of the mirror neuron system, 
which holds that the same neurologic changes occur when 
observing, but not performing, an action as when actually 
performing the action5).

The level of difficulty assignment was considered during 
the selection of purposeful action observation assignments, 
and patients were motivated by means of selecting their 
own patient-oriented assignments12). Two assignments were 
selected per session and repeated over 1 week; this method 

is the same as that used by Feys et al.9), which suggested 
performing the program for 30 minutes per session, 5 ses-
sions per week, for 6 weeks, depending on the rehabilita-
tion mediation period of the stroke patients. If the patient 
could not perform a difficult assignment, 2 assignments 
were performed repeatedly during the 6 weeks; as such, the 
possibility of lack of motivation and concentration on the 
assignment existed.

The strengths of this study include assessment of the 
program’s validity by professionals, the action observation 
program assignments being related to activities of daily life 
by taking previous studies into consideration, and patient 
motivation, because they were free to choose their own 
assignments. This study had some limitations, however, 
as follows: First, generalizing the results may be problem-
atic because the number of subjects was small. Second, this 
study does not provide information regarding maintenance 
of upper extremity function after completion of the program.

Future studies should assess purposeful action observa-
tion programs using a greater number of subjects to enable 
generalization of the results. In addition, follow-up studies 
are needed to determine the degree to which the improved 
kinematic patterns are maintained after completion of pro-
gram. Future studies also should examine not only upper 
extremity function but also the efficiency, angle, and reactiv-
ity of such motion.

REFERENCES

1) National Statistical Office: Statistics for Causes of Death in. http://www.
nso.go.kr.

2) Garrison SJ, Rolak LA, Dodaro RR: Rehabilitation of the stroke patients. 
Philadelphia: Lippincott Williams & Wilkins, 1998.

3) Woodson AM: Occupational therapy for physical dysfunction, 4th ed. 
London: Williams & Wilkins, 1995, pp 1300–1302.

4) Small SL, Buccino G, Solodkin A: The mirror neuron system and treat-
ment of stroke. Dev Psychobiol, 2012, 54: 293–310. [Medline]  [CrossRef]

5) Rizzolatti G, Fogassi L, Gallese V: Neurophysiological mechanisms un-
derlying the understanding and imitation of action. Nat Rev Neurosci, 
2001, 2: 661–670. [Medline]  [CrossRef]

6) Fogassi L, Ferrari PF, Gesierich B, et al.: Parietal lobe: from action organi-
zation to intention understanding. Science, 2005, 308: 662–667. [Medline]  
[CrossRef]

7) Porro CA, Facchin P, Fusi S, et al.: Enhancement of force after action ob-
servation: behavioural and neurophysiological studies. Neuropsychologia, 
2007, 45: 3114–3121. [Medline]  [CrossRef]

8) Park EC, Hwangbo G: The effects of action observation gait training on the 
static balance and walking ability of stroke patients. J Phys Ther Sci, 2015, 
27: 341–344. [Medline]  [CrossRef]

9) Feys HM, De Weerdt WJ, Selz BE, et al.: Effect of a therapeutic interven-
tion for the hemiplegic upper limb in the acute phase after stroke: a single-
blind, randomized, controlled multicenter trial. Stroke, 1998, 29: 785–792. 
[Medline]  [CrossRef]

10) Morris DM, Uswatte G, Crago JE, et al.: The reliability of the wolf mo-

Table 1. Comparison of upper extremity function before and after the intervention between groups

Experimental group Control group
Before After Before After

WMFT score 32.8 ± 10.8a 39.8 ± 12.2a,b 35.6 ± 15.1 42 ± 11.67b

Data are presented as mean ± SD. a p = 0.04, comparison of WMFT score before and after the 
intervention within the experimental group. b p = 0.42, comparison of WMFT score between the 
experimental and control groups.
WMFT: Wolf Motor Function Test

http://www.ncbi.nlm.nih.gov/pubmed/22415917?dopt=Abstract
http://dx.doi.org/10.1002/dev.20504
http://www.ncbi.nlm.nih.gov/pubmed/11533734?dopt=Abstract
http://dx.doi.org/10.1038/35090060
http://www.ncbi.nlm.nih.gov/pubmed/15860620?dopt=Abstract
http://dx.doi.org/10.1126/science.1106138
http://www.ncbi.nlm.nih.gov/pubmed/17681358?dopt=Abstract
http://dx.doi.org/10.1016/j.neuropsychologia.2007.06.016
http://www.ncbi.nlm.nih.gov/pubmed/25729163?dopt=Abstract
http://dx.doi.org/10.1589/jpts.27.341
http://www.ncbi.nlm.nih.gov/pubmed/9550512?dopt=Abstract
http://dx.doi.org/10.1161/01.STR.29.4.785


2869

tor function test for assessing upper extremity function after stroke. Arch 
Phys Med Rehabil, 2001, 82: 750–755. [Medline]  [CrossRef]

11) Buccino G, Solodkin A, Small SL: Functions of the mirror neuron system: 
implications for neurorehabilitation. Cogn Behav Neurol, 2006, 19: 55–63. 

[Medline]  [CrossRef]
12) Tickle-Degnen L: Client-centered practice, therapeutic relationship, and 

the use of research evidence. Am J Occup Ther, 2002, 56: 470–474. [Med-
line]  [CrossRef]

http://www.ncbi.nlm.nih.gov/pubmed/11387578?dopt=Abstract
http://dx.doi.org/10.1053/apmr.2001.23183
http://www.ncbi.nlm.nih.gov/pubmed/16633020?dopt=Abstract
http://dx.doi.org/10.1097/00146965-200603000-00007
http://www.ncbi.nlm.nih.gov/pubmed/12125839?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12125839?dopt=Abstract
http://dx.doi.org/10.5014/ajot.56.4.470

