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INTRODUCTION 

In Korea, one in forty adults is reported to have a history of 
stroke; in addition, 232 subjects per 100,000 have a stroke every 
year [1]. Stroke is the leading cause of disability worldwide, and 
patients manifest various neurological symptoms according to 
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Objective: To generate a Korean version of the Oxford Cognitive Screen (K-OCS) and obtain 
cutoff scores that determine the impairment of each subdomain. Post-stroke cognitive im-
pairment (PSCI) negatively impacts the rehabilitation process and independence in daily life. 
Its obscure manifestations require effective screening for appropriate rehabilitation. However, 
in most rehabilitation clinics, psychological evaluation tools for Alzheimer’s dementia have 
been used without such considerations. The OCS is a screening assessment tool for PSCI and 
vascular dementia that can evaluate the cognitive domains most often affected by stroke, in-
cluding language, attention, memory, praxis, and numerical cognition. It comprises 10 sub-
tasks and enables quick and effective cognitive evaluation. 
Methods: The K-OCS, which considers Korea’s unique cultural and linguistic characteristics, 
was developed with the approval and cooperation of the original author. Enrollment of par-
ticipants without disabilities was announced at Duksung Women’s University, Yongin 
Sevrance Hospital, CHA Bundang Medical Center. The study was conducted between Septem-
ber 2020 and March 2022 on 97 male and female participants aged ≥30 years. 
Results: All the 97 participants completed the task. In this study, the 5th percentile score was 
presumed to be the cutoff value for each score, and the values are provided here. The cutoff 
score for each OCS subtask was similar to that of the original British version. 
Conclusion: We suggest the usability of the K-OCS as a screening tool for PSCI by providing 
the cutoff value of each subtask. 
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their brain lesions. Although paralysis and severe aphasia are 
relatively common, post-stroke cognitive impairment (PSCI) 
remains highly prevalent and disabling [2]. Previous reports on 
cognitive deficits after stroke show inconsistent results, report-
ing prevalence in approximately 10%–91.5% of all the patients 
with a history of stroke [3-6]. This wide range in the preva-

http://crossmark.crossref.org/dialog/?doi=10.5535/arm.23149&domain=pdf&date_stamp=2024-02-28


Ann Rehabil Med 2024;48(1):22-30

23www.e-arm.org

lence of PSCI is attributable to various evaluation times and 
differences in the demographic characteristics of participants 
between the studies. However, the lack of a global standard 
evaluation tool for PSCI has been identified as the main cause 
of discordant outcomes [7]. 

According to the World Health Organization’s 2018 Wil-
son-Jungner criteria guidelines, all stroke survivors should un-
dergo cognitive and emotion screening [8]. However, there has 
been little consensus on assessment tools to evaluate PSCI [9]. 
To date, the most frequently used cognitive evaluation tools for 
PSCI are the Mini-Mental State Examination [10] and Montreal 
Cognitive Assessment (MoCA) [11], which were primarily de-
veloped to assess Alzheimer’s disease [12,13]. Consequently, the 
specificity and sensitivity of these tools cannot be used to deter-
mine the cognitive status of stroke survivors [14]. Conventional 
screening tools for dementia not only fail to evaluate typical 
PSCI but may also present deviated reports affected by frequent 
impairments in stroke, including language and visual percep-
tion. Therefore, a specialized screening tool is urgently required 
to identify PSCI. 

The Oxford Cognitive Screen (OCS) was developed in the 
United Kingdom (UK) to detect PSCI and vascular dementia. 

It evaluates five cognitive domains, namely, attention, language, 
number, praxis, and memory, and is composed of 10 tasks 
[15,16]. The tasks are described in detail in Table 1. The OCS 
has several strengths that make it more suitable for post-stroke 
patients than other options: (a) it can be administered briefly 
and is available at bedside; (b) the material provides multi-
ple-choice questions, allowing patients with speech impairment 
to answer by pointing; and (c) a stimulus is simultaneously 
linked to several tasks, which maximizes time efficiency [17]. 
Another advantage of this tool is the resultant “visual snapshot” 
(Fig. 1) of the cognitive profiles of a patient, which enables an 
understanding of overall cognitive characteristics and com-
munication within a multidisciplinary team. In addition, it can 
facilitate figuring out the cognitive status of a patient for the 
family. The OCS was validated in the British population with 
high specificity [15]. Subsequently, its validation studies have 
been conducted in Italy, Hong Kong, Russia, Denmark, Portu-
gal, Belgium, and Australia [18-24]. 

The primary aim of this study was to develop a Korean 
version of the OCS (K-OCS) that considers the cultural and 
linguistic features of Korea. We also aimed to provide a cutoff 
score for each task by obtaining percentile data to screen for 

Table 1. Description of tasks of each domain in Korean version of the Oxford Screening (K-OCS) 

Domain Task Description
Language (expressive) Picture naming The patient is presented with 4 pictures of objects separately and asked to name each 

object
Language (receptive) Semantics The patient is presented with 4 pictures of objects at the same time and asked to point one 

that belongs to the “semantics” task the examiner had asked
Language (expressive) Sentence reading The patient is presented with a sentence with 14 syllables arranged in 4 rows on the center 

of the page and asked to read out loud the sentence. If the patient is unable to read due 
to speech impairments, the examiner read the sentence with pointing each word that 
are read simultaneously to help the patient remember the sentence

Memory Orientation The patient is asked to respond to questions about time and place either by uttering free 
response or pointing one from the multiple-choice options in the booklet

Memory Recall & recognition The patient is asked to recall the sentence he read or the examiner read to him earlier. If 
he failed to recall all of the target words, he is presented with multiple options to make 
him recognize them

Numerical cognition   Number writing & calculation In “number writing” task, the patient is given a paper and pencil and asked to write down 
the numbers in figures that the examiner said. In “calculation” task, the patient is asked 
to mentally calculate and give answers by either uttering free response or choosing one 
from the multiple options in the booklet

Attention Hearts cancelation The patient is asked to find and cross out the hearts without any gaps among all the hearts 
with a gap either in right or left side and without gap scattered on the worksheet

Executive function Executive task (mixed) There are two subtasks: (1) in "simple task," the patient is asked to connect either circles 
or triangles scattered randomly on the worksheet in the order that the figures get smaller 
successively; (2) in “complex task,” the patient is asked to connect circles and triangles 
altogether by alternating between the two shapes from the largest to the smallest one

Praxis Imitation The patient is asked to copy the examiners’ meaningless gestures using his dominant 
hand

Visual perception Visual field The examiner raises both hands upper fields and wave either left or right hand gently. The 
same procedure is followed for the lower fields. At the time, the patient is asked to fix 
their gaze at the examiner’s nose and asking to wiggle the fingers of the left or right hand
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cognitive impairment in the domain [25]. Additionally, the cri-
teria were compared with those of previous large-scale valida-
tion studies to verify the validity of the K-OCS. 

METHODS 

Characteristics of the OCS scoring system 
The OCS was comprehensively designed for aphasia and neglect 
symptoms. This was achieved by adopting short high-frequency 
words, forced-choice testing procedures, vertical layouts, and 
multimodal presentations. It uses some tasks intended to assess 
more than one domain. For example, the “reading” task is used 
not only for memory but also for neglect symptoms. This fea-
ture was attributed to the short administration time of the OCS 
(within 15 minutes) to complete. It can also be administered 
from the acute phase of stroke, three days after onset. The orig-
inal author, Nele Demeyere, specified minimum target number 
of subjects as 60 for statistically valid standards in the transla-
tion and linguistic validation process [26]. 

As for the criteria to determine impairment, the OCS uses 
5th-percentile cutoffs. Mostly, the scores of ≤5th percentile rep-
resent impairment. However, according to the task, the scores 
of ≥95th percentile in the following three tasks also indicate 

impairment: (1) “space asymmetry,” (2) “object asymmetry,” and 
(3) “executive function total” scores. In the “space and object 
asymmetry” tasks, which detect neglect, high positive and neg-
ative scores represent left and right spatial neglect, respectively. 
Thus, both the 5th percentile and 95th percentile could be used 
as criteria for the norm in these tasks. 

In “executive function” tasks, which have four sorts of scores, 
stimuli are composed of seven circles and triangles each, which 
might distract examinees. One point is assigned to each correct 
connection. The next point is given if the subject correctly com-
pletes the connection on the next try, even for existing errors 
at some points in the previous line connection drawing. There-
fore, the maximum number of points was six each for circle and 
triangle connections. Moreover, the alternative circle and trian-
gle connecting task, the “executive (mixed)” task (maximum of 
13 points) is to be followed. Then, the “executive function total” 
score can be obtained by subtracting the “executive (mixed)” 
score from the sum of scores in the “executive (circles)” and 
“executive (triangles)” tasks. The higher the score of the task, 
the greater the loss of executive function; thus, the score of the 
95th percentile is the cutoff score. 

Development of the K-OCS test 
Two licensed clinical psychologists in their psychology PhD 
program, who were proficient in English, translated the orig-
inal OCS [15], and another clinical psychology specialist who 
received a PhD in the United States conducted a reverse trans-
lation without reading the original version. The original writer, 
Nele Demeyere at Oxford University, assisted with the entire 
translation process and provided the final approval. 

The basic structure of the test and the scoring rules of the 
original version were applied to the K-OCS without any chang-
es. However, as this study aimed to adapt the OCS to Korean 
culture and language characteristics, some objects and words 
were replaced. A pilot study was conducted with 15 adult partic-
ipants without disabilities, and a few nationality-adapted mod-
ifications were made. The first modification was required for 
the “picture naming” task in the language domain. The objects 
provided for the naming test should be challenging enough for 
patients with cognitive impairments but, simultaneously, famil-
iar enough to be recognized. Some of the objects in the original 
version, such as “pear” and “filing cabinet,” were reported to be 
unfamiliar to most of the participants, especially to people older 
than 40 years who were expected to be the main subjects of this 
test. To select valid figure objects as options, we performed a 
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validation study on the major candidate age population. Cor-
rect answer rates for the five candidate objects in the pilot test, 
“hippopotamus,” “watermelon,” “axe,” “pomegranate,” and “fire 
extinguisher” were 87.5%, 100%, 100%, 72.4%, and 87.5%, re-
spectively (n=15). As the test is supposed to measure one’s nam-
ing function in usual daily living, rather than knowledge level, 
the word with accuracy under 80%, that is, “pomegranate” was 
excluded. The final selected number of the items was four— 
“hippopotamus,” “watermelon,” “axe,” and “fire extinguisher”—
similar to the original version. 

The second modification was made for the “reading” task of 
the language domain and the “recall and recognition” task in 
the memory domain, both of which used the same sentence. 
The principles of the sentence construction proposed by the 
original author were as follows: (a) placing the high neighbor-
hood words (i.e., words that can change meaning by changing or 
deleting one letter, such as “cat” and “pat” in English) leftmost in 
four lines of the sentence; (b) the sentence consisting of 14 words 
including particles, and 4 of those should be infrequent words; 
and (c) phonically irregular words, such as “islands,” “quay,” “col-
onel,” and “yacht” should be included. To generate a new Korean 
sentence based on these principles, several adjustments and 
agreements with the original author were required to address the 
phonetic and syntactic differences between Korean and English. 
First, as there are few phonetically irregular words in Korean, 
infrequently used words were adopted instead of irregular words 
based on the frequency of modern Korean word usage [27]. The 
second adjustment was to make sentences in Korean similar 
to the original sentence in speech duration rather than word 
count itself, owing to mismatches in the syntax between the two 
languages. To match the speech duration, we added one more 
syllable for the pilot trial. Thus, 15 syllabi were included in the 
sentence, while the standard number of syllables in the original 
English sentence was 14. In a preliminary study (n=15), when 
the number of words in a sentence was 14, the mean value of the 
“sentence reading” performance was 13.97. When the number of 
included words was 15, its mean value was 14.65, indicating that 
an increase in the number of words in a sentence exerted no sig-
nificant effect on the results of the “recall and recognition” tasks. 
Accordingly, a 15-syllable sentence is created. 

Both the OCS and K-OCS include the following materials 
for testing: (1) a test booklet for multiple-choice items and ex-
amples, (2) a patient pack of paper-and-pencil task worksheets, 
(3) an easy scoring template, and (4) a user manual. The patient 
pack contains a visual snapshot report (Fig. 1), where impaired 

domains are marked by coloring in the blank spaces of the task 
for abnormal scores. Furthermore, detailed information about 
the patient can be shared by leaving comments adjacent to the 
figure, such as comments about the patient’s mood, physical 
state, or attitude that deserve consideration. The normative 
data and additional materials of the K-OCS can be downloaded 
from https://process.innovation.ox.ac.uk/clinical/p/ocs/ques-
tionnaire/1. 

Participants and evaluations 
The study protocol was approved by the Institutional Review 
Board of Duksung Women’s University (no. 2020-007-015-A) 
in Seoul and Yongin Sevrance Hospital, and the CHA Bundang 
Medical Center (no. 2020-07-0202) in Gyeonggi Province. 
Written informed consent was obtained from all participants in 
the study. Participants without known disabilities were recruit-
ed from September 2020 to March 2022 via notice board an-
nouncements at Duksung Women’s University, Yongin Sevrance 
Hospital, and CHA Bundang Medical. A total of 97 volunteers 
who were more than 30 years old, and lived in Seoul or Gyeong-
gi Province, participated in this study. All participants were per-
sonally interviewed and screened using the Christensen Health 
Screening criteria [28], Korean version of MoCA (K-MoCA) 
[29], and the Beck Depression Inventory the 2nd version (BDI-
II) [30]. Patients with neurological diseases, brain damage, 
visual and speech impairments, or psychiatric history were ex-
cluded. The K-OCS was administered to those who were finally 
enrolled after screening for eligibility. When the K-MoCA and 
K-OCS were conducted on the same day, the time interval was 
set to at least 30 minutes. 

Data and statistical analysis 
For data analyses, IBM SPSS Statistic 21, R4.1.3 version (IBM 
Corp.) was used. Descriptive statistics were used to demonstrate 
the demographic features of the study population, as well as the 
mean, median, standard deviation, and range of each K-OCS 
task score. To verify the goodness of fit, Kolmogorov–Smirnov 
and Shapiro–Wilk normality tests were conducted. Correlations 
between K-OCS scores and demographic variables, such as gen-
der, age, and education level, were analyzed using Spearman’s 
correlation (one-sided test) due to the distribution of K-OCS 
values that deviated from normality. Finally, we computed the 
percentile values of each task to obtain the cutoff scores by per-
forming a frequency analysis [25]. In addition, we performed 
logistic regression analysis to verify whether the participants’ 

https://process.innovation.ox.ac.uk/clinical/p/ocs/questionnaire/1
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age and education level could predict the results of each task. 

RESULTS 

Subject characteristics 
Among 135 voluntary participants, 8 scored below the normal 
cutoff value of the K-MoCA according to age [29], and 15 par-
ticipants were determined to have depression with BDI-II>18 
points (i.e., the cutoff score) and were excluded from the final 
analyses. Therefore, the data from 97 participants (33 male 
[34.0%] and 64 female [66.0%]) were included in the final anal-
ysis. Among them, 15 were enrolled in both the pilot and main 
studies. The age ranged from 35 to 74 with a mean age and 
standard deviation of 54.3±9.7. Their education level ranged 
from 5 to 18 years, and the mean education level and standard 
deviation were 13.8±2.7 years. Demographic characteristics 
and the results of MoCA and BDI-II by age group are shown in  
Table 2. Significant differences were observed in the MoCA 

scores between the <50- and >59-year age groups (p=0.001), 
whereas no differences were found in education level or BDI-II 
scores. 

Normative data of the K-OCS 
According to interim analysis after assessing 30 cases, the score 
of the “reading” task was found to be lower than that of the 
original English version [15] and other reports [18,21]. Thus, 
we edited the sentence, which was the main stimulus of the 
task, to increase its score level in the middle of the study. Con-
sequently, the data from 30 participants, who were examined 
before the sentence amendment were excluded, and those from 
the other 67 participants were included for analyses of “reading” 
and verbal memory “recall and recognition” tasks where the 
same revised sentence was used. The mean scores for each age 
and years of education group for the K-OCS task are presented 
in Table 3. Kolmogorov–Smirnov and Shapiro–Wilk normality 
tests showed that the tasks, except for “semantics” and “executive 

Table 2. Characteristics of the participating subjects 

Group Age range (yr) n (%) Age (yr) % of males Years of education (yr) Score of K-MoCA Score of BDI-II
<50 yr 35–49 37 (38.2) 44.7±4.0 29.7 15.0±1.9 27.1±1.7 6.9±4.9
50–59 yr 50–59 30 (30.9) 54.5±3.0 36.7 13.4±2.6 26.3±2.1 7.6±4.4
>59 yr 60–74 30 (30.9) 65.8±5.0 36.7 12.7±3.3 24.7±2.8a) 8.8±4.7

Values are presented as mean±standard deviation.
K-MoCA, Korean version of Montreal Cognitive Assessment; BDI-II, Beck Depression Inventory the 2nd version.
a)Significant difference with p<0.05 compared to <50 years.

Table 3. Mean scores (points) of age and years of education in each Korean version of the Oxford Cognitive Screen (K-OCS) task 

Task Maximum score
Age (yr) Years of education (yr)

<50 (n=37) 50–59 (n=30) >59 (n=30) ≤6 (n=4) 7–12 (n=38) >12 (n=55)
Picture naming 4 3.92 4 3.77 3.5 3.89 3.94
Semantics 3 3 3 3 3 3 3
Orientation 4 4 3.97 3.9 4 3.89 4
Visual field 4 4 4 3.97 4 4 3.98
Sentence reading 15 14.58 14.72 14.47 14 14.77 14.54
Number writing 3 3 2.97 3 2.75 3 3
Calculation 4 3.76 3.80 3.63 3.5 3.58 0.84
Hearts cancellation 50 47.35 47.47 47.13 46 47.24 47.57
Space asymmetry 4 -0.08 -0.16 -0.30 -1.25 0.052 -0.23
Object asymmetry 3 0 0 0 0.25 0.026 0
Imitation 12 11.83 11.93 11.4 11.57 11.86
Recall 4 2.41 2.22 1.38 0.67 1.62 2.73
Recognition 4 3.79 3.55 3.43 3.34 3.34 3.81
Episodic memory 4 3.89 3.76 3.83 3.5 3.79 3.88
Executive task (circles) 6 6 6 6 6 6 6
Executive task (triangles) 6 6 5.97 6 6 5.97 6
Executive task (mixed) 13 12.92 12.57 12.53 12 12.61 12.8
Executive function total 2 -0.92 -0.47 -0.53 0.25 -0.55 -0.80
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Table 4. Score distribution of each task on Oxford Cognitive Screen (OCS) based on the whole sample (5th percentile and 95th percentile) 

Task N Minimum Maximum Mean Median Standard  
deviation

5th Percentile score 
(cutoff value)

95th Percentile 
score

Picture naming 97 2 4 3.9 4 0.37 3
Semantics 97 2 3 2.99 3 0.10 3
Orientation 97 1 4 3.96 4 0.32 4
Visual filed 97 3 4 3.99 4 0.10 4
Sentence reading 67 11 15 14.64 15 0.72 13
Number writing 97 2 3 2.99 3 0.10 3
Number calculation 97 1 4 3.73 4 0.53 3
Hearts cancellation 97 34 50 41.80 48 2.99 41.80
Space asymmetry 97 -3 4 -0.18 0 1.27 -2 3
Object asymmetry 97 0 1 0.03 0 0.14 0 0a)

Imitation 97 10 12 11.73 12.00 0.53 10.90
Recall 67 0 4 2.03 2.00 1.10 0
Recognition 67 1 4 3.60 4.00 0.68 2
Episodic memory 97 3 4 3.83 3.84 0.37 3
Executive task (circles) 97 6 6 6 6 0 6
Executive task (triangles) 97 5 6 6 5.99 0.10 6
Executive task (mixed) 97 10 13 13 12.69 0.68 11
Executive function total 97 -5 2 -0.70 -1 0.89 1

a)For a more consistent approach: it is recommended to use the absolute cutoff value.

task (triangles),” did not meet the normality criteria (p<0.001). 
Finally, the score distribution and cutoff value with criteria of 
the 5th or 95th percentile for each task were obtained (Table 4). 

Comparison of cutoff values in other countries 
The cutoff scores of previous studies conducted in Denmark, 

the UK, and Italy are presented in Table 5. Most task scores in 
the current study were comparable to those of large-scale stud-
ies conducted in other countries. Tasks that showed different 
cutoff scores with ≥1 point from all of the other countries were 
“sentence reading” and “imitation.” 

Table 5. Cutoffs compared across studies: 5th percentile (95th percentile) 

Korea (N=67–97) Denmark (N=89–91) United Kingdom (N=140) Italy (N=489)
Age range (yr) 35–74 36–89 25–96 18–89
Picture naming 3 3 3 2.9–3.7
Semantics 3 3 3 3
Orientation 4 4 4 3.9–4.0
Visual field 4 4 4 4
Sentence reading 13 15 14 14.1–15.0
Number writing 3 3 3 2.8–3.0
Number calculation 3 3 3 3.3–3.8
Hearts cancellation 41.80 39.5 42 43.4–47.4
Space asymmetry -2 (3)a) -2 (2)a) -2 (3)a) -3 (3)a)

Object asymmetry 0 0 0 -2 (2)a)

Imitation 10.9 8 8 9
Recall 0 1 0 -b)

Recognition 2 3 3 2.4–3.4
Episodic memory 3 3.5 3 3.4–3.8
Executive task (mixed) 11 11 7 10.5–11.0
Executive function total (1)a) (1)a) (4)a) (3)a)

a)95th Percentile scores are used to determine impairment (Danish, Robotham et al., 2020 [21]; Demeyere et al., 2015 [15]; Mancuso et al., 2016 [18]).
b)In the Italian study, the recall cutoff was not obtained and was integrated into the recognition performance. Italian cutoff were adjusted according to age 
and/or education year for sub-tests in which these variables influenced scores. For these sub-tests ranges of cutoffs are provided.
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Prediction of the K-OCS score according to age and years 
of education 
We conducted a logistic regression analysis to verify whether 
years of education could predict the K-OCS scores. Cutoff scores 
of “semantics” and “executive task (circles)” had the maximum 
values, and the cutoff score of “recall” had the minimum value, 
of the score ranges; thus, these were excluded from the analysis. 
According to the regression model, all the tasks, except for the 
“imitation” task (odds ratio>upper confidence interval, p=0.05), 
did not predict task scores regarding education level and age. 

DISCUSSION 

In stroke clinics, PSCI, including attention, spatial recognition, 
memory, and executive function, may be obscure and easily 
neglected [7,8]. By applying effective screening assessments, 
patients with PSCI may receive timely interventions and early 
screening may help to understand longer term cognitive impair-
ments [31]. This study aimed to set the measurement standards 
of the K-OCS by screening healthy normal participants for 
PSCI as the first essential step. The K-OCS was adapted to be 
applied to Koreans based on their unique language and cultural 
characteristics while maintaining the essentials of the OCS. 

The resultant percentile scores of the Korean participants 
were compared with those provided in the Danish [21], Italian 
[18], and British [15] validation studies that enrolled larger 
samples (Table 5). The resultant cutoff scores of the K-OCS 
were similar to those in large-scale studies in other countries, 
indicating that this Korean version was adapted well enough 
to maintain its significant validity when applied to South Ko-
reans. Only two tasks, “sentence reading” and “imitation” were 
found to show little difference in the cutoff scores. First, the 
cutoff scores of “sentence reading” were 15, 14, and 14.1–15 
points in Denmark, the UK, and Italy, respectively. In the pres-
ent study, it was 13 points, a relatively lower cutoff score than 
in the compared countries. The sentence in this task was not 
simply translated from the original OCS questionnaire but was 
newly constructed based on the basic principles of the original 
version. After a thorough analysis of the errors in the sample 
population, we found a relatively low cutoff score.  

The cutoff score of “imitation” was higher than the previ-
ous studies. The “imitation” task requires mirroring the set of 
meaningless movements and detecting the signs of apraxia with 
a score ranging from 0 to 12. It may be possible to apply looser 
criteria depending on the position and the angle of the arm or 

hand, which are not precisely described, including degrees or if 
the gestures are easier for Koreans. Moreover, the possibility of 
deviation from interpretation seems low, as the verbal compo-
nent is not significantly involved in this task. Thus, more prac-
tice could help understand the score of the “imitation” task. 

While the cutoff values of the other tasks were not differ-
ent from all of the previous reports, the value of “recognition” 
might be regarded to have a lower score compared with those 
in Denmark and the UK. The “recognition” task is evaluated as 
remembering the “sentence reading” stimulus performed be-
forehand, the cutoff score of which was also lower as previously 
mentioned. The relatively low “sentence reading” performance 
might have affected the subsequent “recognition” score. 

The cutoff score for “object asymmetry” was similar to that in 
studies with a small number of participants, such as those in the 
UK and Denmark [15,21]. However, the value was different in 
large-scale studies such as in Italy [18], which necessitates fur-
ther validation studies with larger populations to investigate the 
effect of sample size. In the MoCA test—a cognitive function 
screening test—there is a language fluency task in which partic-
ipants are given a single letter and asked to tell as many as pos-
sible words starting with the letter. Due to differences between 
languages, eleven words as the cutoff number in North America 
correspond to six words in Korean [29]. Similarly, the cutoff 
scores for Korean language impairment may differ. However, 
the relatively low “recognition” scores did not lead to the floor 
effect; thus, it is not regarded to have affected as a limitation in 
applying this tool. 

The cutoff score for “executive function total” in the K-OCS 
was identical to that in Denmark but was different to those of 
the UK and Italy. In this study, we examined whether the outlier 
values affected the cutoff score calculation and found that the 
cutoff score was still identical, even when the extreme values 
were included in the calculation. 

This study has a few limitations. First, 97 normal participants 
enrolled in this study. Although this study met the minimal 
criteria to demonstrate equivalence with the original test, a 
larger Korean normative study is required to achieve an even 
more representative normative sample. Second, the super-aged 
group is not included. The subjects of the elderly over 75 years 
of age had difficulty participating in the study due to the impact 
of coronavirus disease 2019, which needs to be supplemented 
in follow-up research. Third, although age did not correlate 
with results other than performance score, some tasks showed 
correlations between education level and performance score in 
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previous studies. In this study, the cutoff scores according to 
age and education level could not be calculated because of the 
relatively small number of cases. Future studies should focus on 
enrolling a larger number of participants to analyze the correla-
tion between demographic factors and the K-OCS task perfor-
mance, cutoff scores, and prediction results. 

In conclusion, this study is significant in that it has developed 
and validated a K-OCS through a normative study, which has 
real-world applications for improving clinical practice. 

Considering the current limitations in assessing PSCI, the de-
velopment of the K-OCS will contribute to detecting PSCI and 
may facilitate appropriate interventions. 
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