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Abstract  Poststroke depression can have a secondary effect on social cognition, and this can lead to 
behavioral problems. The purpose of this study was to verify the effects of a Cognitive Stimulation 
Circulative Program(CSCP) based on occupational therapy. The participants of this study were 12 stroke 
patients. The CSCP was organized in such a way to promote the cognitive process. This program were 
carried out as a circuit program(16 sessions). As a result of this study, the depression scale of the 
subjects had statistically significant benefit(p<.05). Also, the evaluation results verified partial 
improvement in quality of life, and the relationship change scale which was used to evaluate role of 
physical and social cognitive function ability had statistically significant benefit(p<.05). The above results 
of this study verified that the CSCP was an efficient intervention program that reduces the depression 
of stroke patients and improve their social cognitive function ability, thus enhancing the quality of life.
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요  약  이 연구의 목적은 뇌졸중 후 발생가능한 정서적, 사회인지 문제의 중재를 위해 작업 치료에 기초한 인지자극순
환프로그램(CSCP ; Cognitive Stimulation Circulative Program)의 효과를 확인하는 것이다. 이 연구에는 12명의 
뇌졸중 환자가 참여하였고 CSCP는 인지과정을 촉진시키는 방법으로 조직화되었으며 총 16회기의 순환 프로그램으로 
실시되었다. 프로그램의 효과를 알아보기 위하여 우울증 척도와 관계 변화 척도, 삶의 질 평가 도구를 사용하였다. 연구 
결과 피험자의 우울증 척도와 역할의 물리적 및 사회적 인지 기능 능력을 평가하기 위해 사용된 관계 변화 척도는 통계
적으로 유의미한 변화가 있었다(p<.05). 또한, 삶의 질 영역 중에서 신체적 역할, 사회적 기능의 항목에서 의미있는 
향상이 있었다. CSCP가 뇌졸중 환자의 우울을 감소시키고 사회인지 기능을 향상시켜 삶의 질을 향상시키는 효율적인 
중재 프로그램으로 사용 가능함을 입증하였다.
주제어 : CSCP, 우울증, 삶의 질, 사회적 인지 기능, 뇌졸중, 작업치료
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1. Introduction
Poststroke depression which occurs after 

stroke is a factor that can have negative effect 
on the recovery of neurological function and 
chronic functional disability[1]. Poststroke 
depression can develop even if there is no 
special mental illness and the incidence rate is 
higher than 50%[2]. Depression symptoms such 
as loss of value, lack of enthusiasm, and 
weakening of will to participate in occupation 
can negatively affect quality of life. In particular, 
damage of body image caused by the problem of 
cognitive impairment due to stroke, difficulties in 
the habituation and performance of activities of 
daily living can directly influence depression[3]. 
Therefore, depression can lead to cognitive and 
behavioral problems in learning and processing 
environmental information, as well as affective 
symptoms[4].

Cognitive function is a critical function of the 
cerebral cortex which encompasses the entire 
process of memorizing and thinking and various 
neurological problems can be a sufficient cause 
of cognitive decline[5]. Specifically, depression 
can have a secondary effect on social cognition 
which is an important aspect of the human 
cognitive function, and this can lead to 
behavioral problems that negatively react to the 
intentions of other people or ethical concepts. 
Consequently, depression can negatively 
influence ego and be another cause of 
personality disorder and social maladaptation[5]. 
According to Kim(2009)[6], people who have low 
cognitive level have lower social cognitive 
abilities compared to those who do not, and 
cognitive abilities influence social cognition. 
Social cognition is a very important mental 
process in interpersonal relationship and refers 
to the ability of understanding and predicting 
proper behaviors in social contexts which lead to 
adaptive behaviors. Examples of social cognition 
include social contexts, interpersonal relationship, 

moral awareness, and communication skills[6]. 
The problem of social cognitive ability is a factor 
that can have negative effect on rehabilitation 
after disability and negatively influences the 
process of returning to society after functional 
recovery[7].

In general, 50-75% of patients show mild to 
moderate cognitive impairment after stroke[7]. 
Previous studies reported that poststroke 
depression was closely correlated with cognitive 
function and the cognitive function of stroke 
patients with depression was significantly lower 
than stroke patients with no depression. In 
particular, cognitive function, depression, and 
quality of life are closely correlated[8-10]. Thus, 
limited cognitive function seriously inhibits the 
performance ability of stroke patients in 
activities of daily living and a critical disability 
that hinders return to society[7]. Therefore, 
treatment to improve cognitive function is 
crucial. In spite of such importance, however, 
rehabilitation in the past focused on the recovery 
of physical functions and depression disorder 
was regarded as a natural outcome of stroke[11]. 
The current rehabilitation treatment systems are 
still focused on physical treatment process[7].

The poststroke depression symptoms must not 
be ignored as simple psychological symptoms, 
but need to be recognized as a factor that can 
have serious effect on the whole rehabilitation 
process and warrants sufficient consideration[10]. 
Therefore, physical, psychological, and social 
aspects must not be considered individually, but 
viewed as total concepts and an appropriate 
inclusive approach must be taken. 

Occupational therapy, which is one of the 
aforementioned inclusive approaches, is a 
therapeutic intervention method that enables 
patients to get the pleasure and satisfaction of 
life through participation in a meaningful 
occupation[12]. A group occupational therapy 
program can promote the emotional growth, 
socialization, and cognitive development through 
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psychodynamic consideration[13]. Furthermore, 
an occupation that is provided through activity 
analysis by an expert can not only improve 
physical and cognitive functions, but also have 
positive effects on social aspects through the 
process of requiring task performance and 
problem solving capacity that is appropriate for 
the subject[13]. In particular, the tasks applied 
after activity analysis can not only draw interest 
from the subjects, but also promote participation 
and motivation, thus leading to participation in a 
practical occupation. As a result, the subjects can 
perceive their realistic abilities and get 
satisfaction through achievement, which have 
positive effects on depression and quality of life.

The acceleration of cognitive decline after 
stroke has been already proven by many studies. 
Programs to maintain and enhance cognitive 
function around subjects who have no cognitive 
problems have been attempted recently, but the 
effects of such programs do not have sufficient 
evidences. The purpose of this study was to 
verify the effects of a cognitive stimulation 
circulative program based on occupational 
therapy which is an inclusive approach on the 
affective or social cognition problems that may 
develop after stroke.

2. Methods
2.1 Participants 

The participants of this study were 12 stroke 
patients who were being treated in H health 
center in Jeonju who satisfied the selection 
criteria for this study and wanted to participate 
after sufficient understanding of this study. They 
received an explanation about the purpose and 
methods of the study and provided informed 
consent prior to participation in accordance with 
the ethical principles of the Declaration of 
Helsinki. They aged 50-60 years, within 5-8 years 

duration after stroke. The selection criteria for 
the participants were no other neurological 
symptoms, 24 or higher score of the Korean version 
of mini-mental state examination(K-MMSE), no 
history of diagnosis with depression or administration 
of depression medicines, and possibility of passive 
and active exercises. 

2.2 Instruments
2.2.1 Geriatric Depression Scale (GDS-K)
The GDS(Geriatric Depression Scale) is a 

representative questionnaire for evaluating the 
degree of depression of elderly people developed 
by Yesavage(1983)[14]. For this program, the 
translated questionnaire by Kee and Lee(1995) 
was used[15]. The test retest reliability of GDS-K 
was as high as r = .90. It is known that the 
validity is high between the normal elderly group 
and the depressed elderly group[15]. The 
questionnaire consists of 30 questions in total, 
including 20 questions that require positive 
answer when depressed and 10 questions that 
require negative answer when depressed. The 
answer is given as Yes or No of the thirty 
questions. This tool has the advantage of 
checking overall depression symptoms because it 
contains affective, cognitive, physical, and social 
aspects. A resulting score of 14∼18 is interpreted 
as doubt for depression or mild depression 
symptoms, a score of 19∼21 as intermediate 
depression symptoms, and 22 or higher score as 
severe depression symptoms. 

2.2.2 Relationship Change Scale (RCS) 
To examine the change of social cognition 

ability, the questionnaire for the relationship 
change scale RCS (Relationship Change Scale), 
which had been developed by Schlein and 
Guerney(1971) was used[16]. We used the RCS, translated 
by Moon(1980) and modified by Yang(2002)[17, 18]. This 
self-reporting questionnaire consists of seven subdomains: 
satisfaction, communication, trust, friendliness, sensitivity, 
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openness, and understanding. A high score can be interpreted 
as good interpersonal relationship ability.

2.2.3. Health-related Quality of Life (SF-8; 
      Short Form)
SF-8(Short Form) was used as the assessment 

scale for health-related quality of life to assess 
the subjective quality of life in physical, mental, 
social, and economical areas. It consists of 8 
important subdomains of quality of life: general 
health, physical function, role physical, bodily 
pain, vitality, social function, mental health, and 
role emotional. A high score is interpreted as 
positive reaction to the quality of life[19].

2.3 Cognitive Stimulation Circulative Program(CSCP)
This program consisted of 16 sessions in total. 

The program was organized in such a way to 
promote the cognitive process in each session in 
line with the characteristics of the subject 
through an activity analysis process together by 
two occupational therapists and two physical 
therapists. The first, second, third and fourth 
weeks of the program were reality orientation 
program, cognitive exercise program, task 
oriented program for cognitive stimulation, and 
reminiscence activity, respectively, and they were 
carried out as a circuit program. The details of 
the program are described below.

2.3.1 Reality Orientation Program
The reality orientation program is a training 

method that generally uses the time, place, 
location, the names of related persons, individual 
information related to orientation, and information 
about past and recent events, which are related to 
orientation. The purpose of the reality orientation 
program is to maintain or enhance orientation, 
and to promote functional communication. 
Therefore, the therapy program was organized 
using activities based on them. The applied 
program consisted of introducing the daily 

schedule, introducing a partner, expression my 
look, and community exploration. A total of four 
sessions were conducted in the period of 16 weeks[20].

2.3.2 Cognitive Exercise Program
The cognitive exercise activities in this 

program consisted of cognitive exercises that 
maintain the coordination of hands, arms, and 
legs which can affect attention and cognitive 
function using 30cm rubber balls and elastic 
bands. A total of four sessions were conducted in 
the period of 16 weeks. The difficulty level of 
some motions was adjusted in line with the 
characteristics of the subjects[21].

2.3.3 Task Orientation Program 
The task oriented cognitive stimulation training 

promoted the functional motions of subjects through 
tasks which were customized to each subject by 
providing an appropriate difficulty level and 
feedback in a structured environment. A total of 
four sessions were conducted in the period of 16 
weeks with wall painting, cooking fruit syrup and 
cookies, pop art, and board game tasks[21].

2.3.4 Reminiscence Program
Reminiscence program promotes cognitive 

processing through recreation of past memories, 
and self-confidence and psychological stability 
can be expected through positive reminiscence. 
Various media that can stimulate various senses 
are used to help subjects recall past memories, 
but in this program the reminiscence process 
was derived using audiovisual materials. The 
reminiscence program in this study consisted of 
‘past incidences on newspapers,’ ‘my childhood,’ 
‘foods and plays in my memory,’ and ‘happy trips.’ 
A total of four sessions were conducted in the 
period of 16 weeks. After watching audiovisual 
materials, the subjects were given personal 
questions to recollect past memories[22].
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2.4 Procedure
In this study, subjects were selected in 

accordance with the process revealed in the 
subject selection criteria and the cognitive 
stimulation circulative program was conducted 
for the experimental group once a week, 60 
minutes per session for a total of 16 weeks by two 
occupational therapists, two physical therapists, 
and 16 pre-trained occupational therapy students. 
A preliminary assessment was conducted for all 
subjects before starting the cognitive stimulation 
circulative program and post-assessment was 
conducted after completing the 16 week 
program.

2.5 Data Analysis 
 All the collected data was statistically 

analyzed using SPSS 22.0. A normality test for 
each item of subject data showed that the data 
did not meet the condition of normal 
distribution. Thus, the nonparametric test method 
was used. A frequency analysis for the general 
characteristics of subjects was conducted using 
technical statistics. Furthermore, the Wilcoxon 
signed ranks test was used to compare the degree 
of depression, relationship scale, and quality of 
life before and after the intervention of the 
cognitive stimulation circulative program. The 
statistical significance level of this study (ɑ value) 
was set at 0.05.

3. Results
As a result of this study, the depression scale 

of the subjects changed from 16.70±8.24 before 
the program to 14.50 ±8.24 after the program, 
and the difference was statistically significant 
(p<.05). The relationship change scale which was 
used to evaluate social cognitive function ability 
changed from 80.20±9.57 before the program to 
89.80±9.13 after the program, and the difference 

was statistically significant (p<.05). As a result of 
the evaluation of the health-related quality of 
life, the general health score of the subjects 
changed from 3.50±1.35 before the program to 
3.90±0.56 after the program, the physical 
function score changed from 3.00±1.15 to 
2.30±0.48, the role physical score from 
2.30±0.67 to 3.00±1.15, the bodily pain score 
from 3.00±0.94 to 2.90±0.31, the vitality score 
from 3.50±0.70 to 3.40±0.70, the social 
functioning score from 2.20±1.10 to 2.10±0.56, 
and role emotional score from 2.10±1.10 to 
2.40±0.69. The evaluation results verified partial 
improvement in quality of life, and the differences 
in role physical and social functioning were 
statistically significant (p<.05) (see Table 1).

Variables Pre-test Post-test Z PM SD M SD
GDS 16.70 8.24 14.50 8.24 -2.539 .011*
RCS 80.20 9.57 89.80 9.13 -2.810 .005*

SF-8

GH 3.50 1.35 3.90 0.56 -.962 .336
PF 3.00 1.15 2.30 0.48 -1.841 .066
RP 2.30 0.67 3.00 1.15 -2.121 .034*
BP 3.00 0.94 2.90 0.31 -.272 .785
VT 3.50 0.70 3.40 0.70 -.447 .655
SF 2.20 1.22 3.10 0.87 -2.828 .005*
MH 2.20 1.10 2.10 0.56 -.272 785
RE 2.10 1.10 2.40 0.69 -.879 380

*GDS: geriatric depression scale
*RCS: relationship change scales
*GH: general health, PF: physical function, RP: role physical, BP: bodily 
pain, VT: vitality, SF: social functioning, MH: mental health, RE: role 
emotional

Table 1. Comparison of depression, social cognition and 
QOL in participations      (N=12)

4. Discussion
Depression management for stroke patients is 

critical because poststroke depression has a high 
incidence rate and can have a negative effect on 
the patients’ quality of life. Depression can show 
multi-faceted problem symptoms that need to be 
approached from cognitive aspect as well as 
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from affective aspect. Depression is sometimes 
explained as a factor that can have secondary 
effects on social cognition[6].

This study was conducted to present a 
more-developed intervention method for stroke 
patients in communities by preventing 
depression that may develop after stroke and 
improving the quality of life while maintaining 
and enhancing the cognitive function of stroke 
patients through the cognitive stimulation 
circulative program.

 The results of this study showed that the 
depression of the subjects statistically 
significantly decreased and the relationship 
change scale for social cognitive ability also 
showed statistically significant changes after 
applying the program. Furthermore, the 
evaluation results for the health-related quality 
of life of the subjects showed statistically 
significant differences in role physical and social 
cognitive functioning after applying the program.

 These results of this study are similar to the 
results of other studies related to cognitive 
therapy for stroke patients. First, Jang, and Jeon 
(2012) conducted a cognitive rehabilitation 
program for acute stroke patients and the 
cognitive, depression, and performance of 
activities of daily living of the subjects significantly 
improved[23]. Furthermore, Lee (2012) applied a 
computer based cognitive rehabilitation program 
to stroke patients and found that the 
interpersonal relationship ability of the subjects 
improved[24]. Kim, Yi, Park, Kang, and Lee 
(2010) conducted a study on the effects of a 
cognitive promoting program consisting of 
cognitive learning and play programs on the 
cognitive function, depression and quality of life 
of elderly people. They obtained statistically 
significant results in cognitive function, 
depression and quality of life scores after 
applying the cognitive promoting program to 
1,251 normal elderly people aged 60 or older 
who had not been diagnosed with dementia[25].  

This study followed the trend of attempting 
interventions for ordinary elderly people living in 
communities owing to rising interest in the 
prevention of dementia in normal elderly people 
while maintaining and enhancing their cognitive 
function. This context of research is in line with 
the context of this study on stroke patients who 
have higher cognitive risk than normal elderly 
people even though their cognitive problems 
were not discovered.

The cognitive stimulation circulative program 
used in this study adopted a circuit formation 
which can reduce the boredom of repetitive tasks 
unlike the repeated cognitive rehabilitation 
programs used in previous studies. As a result, 
the subjects participating in the cognitive 
rehabilitation program participated well in the 
program without losing interest until the end of 
the experiment, thereby improving the effects of 
intervention. Furthermore, the reality orientation, 
cognitive exercise, task-oriented, reminiscence 
programs used for intervention in this study had 
been already used independently and their 
effects had been verified in previous studies. In 
this study, they were transformed similarly and 
applied in circulation, and their effects were 
verified. Therefore, the significance of this study 
lies in the provision of a new paradigm for 
cognitive rehabilitation methods.

Regarding the clinical significance of this 
study, whereas previous studies conducted 
cognitive rehabilitation studies on stroke patients 
who had obviously damaged cognitive function 
among stroke patients, the cognitive rehabilitation 
program used in this study for stroke patients who 
had a high risk of depression even though their 
cognitive function was intact was found to be 
effective in preventing depression. Therefore, 
this program has clinical significance as a 
preventive therapy for stroke patients who are 
exposed to the risk of depression. 

Kim(2009) wrote about the importance of 
social cognitive function ability in stroke patients 
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and argued that occupational therapy must have 
interest in the rehabilitation of social cognitive 
function ability because disorders of social 
cognitive abilities such as the solution of 
interpersonal relationship problems, ethical 
judgement, communication, and contextual 
understanding have negative effects on the functional 
recovery and quality of life of stroke patients[6]. The 
social cognitive function that he mentioned has a 
positive correlation with cognitive function. 
Therefore, the enhancement of cognitive 
function through cognitive rehabilitation was 
believed to bring about the improvement of 
social cognitive ability. In fact, the results of this 
study showed that cognitive rehabilitation 
contributed to the improvement of the social 
cognitive function of stroke patients.

Shin(2014) reported that the quality of life in 
stroke patients showed a significant negative 
correlation with depression and a significant positive 
correlation with interpersonal relationship[26]. In other 
words, depression in stroke patients was 
associated with lower quality of life and a better 
interpersonal relationship was associated with a 
higher quality of life. The results of these studies 
have something in common with the improved 
quality of life score in subjects with lower 
depression and better interpersonal relationship 
after applying the cognitive stimulation 
circulative program to stroke patients.

The above results of this study verified that the 
cognitive stimulation circulative program was an 
efficient intervention program that reduces the 
depression of stroke patients and improve their 
social cognitive function ability, thus enhancing 
the quality of life. One limitation of this study 
was that the cognitive function, which can 
influence depression or social cognition was not 
set as a dependent variable, and it could not be 
ascertained whether the improvement cognitive 
function had influenced a change in results. 
Another limitation of this study is that only the 
interpersonal relationship, which is one 

characteristic of social condition, was evaluated 
rather than the overall social cognitive ability. If 
the overall social cognition could be evaluated 
together with cognitive function, it would 
support more systematically the claim that the 
cognitive stimulation circulative program has 
positive effects on the cognitive function and 
social cognitive capacity of stroke patients. Also 
needed is a study on the comparison of effects 
between the cognitive stimulation circulative 
program and the general cognitive rehabilitation 
program with a control group that can be used 
to compare effects with the experimental group 
in the study design.
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