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Abstract

Background The existing cognitive screening tests used to assess cognitive disorders after stroke in Turkiye face
limitations in scope and user applicability. Therefore, this study aimed to address these limitations by adapting the
stroke-specific cognitive screening test, the Oxford Cognitive Screen (OCS), into Turkish. Additionally, validity and
reliability studies were conducted.

Methods A total of 114 stroke survivors and 92 healthy individuals participated in the study. Data were collected
using the “Participant Information Form,” “Oxford Cognitive Screen Turkish Version (OCS-TR),” ‘Aphasia Language
Assessment Test (ADD),” "Montreal Cognitive Assessment Test- Turkish (MOCA-TR),” “Barthel Activities of Daily Living Index
(BGYAI)"and “Beck Depression Scale! The team followed an established and detailed step by step process guided by
the OCS Concept Elaboration document. Statistical analyses were conducted with IBM SPSS Statistics. Validity and
reliability studies, including content validity, known-groups validity, convergent and divergent validity, concurrent
validity, internal consistency reliability, test-retest reliability, inter-rater reliability, intra-rater reliability, and parallel forms
reliability were conducted to assess the robustness of the measurement instruments.

Results The language and cultural adaptation process underwent content analysis, adhering to ISPOR and
ISOQOL guidelines, resulting in minimal content changes post-pilot study. Notable differences in subtest scores
between healthy and stroke participants in both A and B forms of OCS-TR demonstrate known-groups validity,
emphasizing superior performance in healthy participants. Strong convergent validity was evidenced by significant
correlations with MOCA-TR (r,=0.18 to 0.81) and BGYAI (r,=0.19 to 0.51), while divergent validity was supported by
weak correlations with overall BGYAI scores. Noteworthy correlations between specific subtests of OCS-TR and ADD
underscore concurrent validity, with high inter- and intra-rater reliability, internal consistency (a=0.90 for stroke,
a=0.65 for healthy) and test-retest reliability (r,=0.89 to 0.99). Parallel forms reliability was high in both healthy and
stroke participants, though significant differences were observed on specific subtests.

Conclusion The results confirm that the OCS-TR scale can be considered a valid and reliable instrument for assessing

cognitive functions in stroke survivors. This stroke-specific tool offers clinicians a comprehensive and inclusive brief
cognitive screening tool tailored to the needs of stroke patients.
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Introduction

Stroke, a prevalent and serious medical condition, poses
life-threatening consequences affecting numerous indi-
viduals [1, 2]. Apart from physical and behavioural reper-
cussions, cognitive difficulties commonly manifest after a
stroke [1, 2]. Individuals struggling with impaired cogni-
tive abilities often encounter challenges in maintaining
independent living and resuming previous occupational
and social engagements after stroke [2]. These cogni-
tive impairments not only influence social participation
[3], mood [4], and quality of life [5], but also compound
the impact of physical impairments and functional limi-
tations. A nuanced understanding of an individual’s
cognitive abilities, encompassing what has been lost,
deteriorated, and what remains functional or least dam-
aged, becomes crucial in formulating an effective reha-
bilitation plan [2—-4].

The prevalence of cognitive impairment after stroke is
substantial, although specific figures vary based on mea-
surement criteria and participant characteristics [1, 6,
7]. While recovery trajectories exhibit variability, with
some patients experiencing sustained cognitive impair-
ment in the chronic stage post-stroke and others show-
ing improvement [8], some may face a decline leading
to post-stroke dementia [9, 10]. In predicting functional
outcomes, Carota et al. [11] emphasizes the importance
of considering all present and potential future disor-
ders, highlighting the necessity to predict outcomes
early for tailored rehabilitation programs with realistic
goals. Existing studies consistently highlight the pres-
ence of cognitive impairment post-stroke and stress the
importance of evaluating and managing cognitive deficits
for effective rehabilitation with functional and realistic
objectives. Commonly used instruments like Montreal
Cognitive Assessment (MoCA) were designed to detect
dementia symptoms with a focus on verbal memory.
The requirements for verbal responses mean that out-
comes are often confounded by language impairments
[12]. In addition, MOCA was found to be less sensitive
than Oxford Cognitive Screen (OCS) [12]. The lack of
domain-specific cut-offs further fails to align with clinical
guidelines for domain-specific cognitive screening [13].
Similar limitations also have been observed for Mini-
Mental State Examination (MMSE) [14], which had pre-
viously been shown to be less sensitive than the MoCA
[15] and studies emphasize the need for a more compre-
hensive assessment tool becomes apparent [15—17]. Del-
evaran et al. [16] discuss the effectiveness of MOCA and
MMSE in evaluating cognitive abilities, while Bour et al.
[17] indicate that a low MMSE score can signal long-term
cognitive decline; however, it may not adequately predict

changes in cognitive functioning over time, highlight-
ing its limitations in later stages [17]. Challenges arising
from accompanying conditions such as aphasia, visual
loss, visuospatial neglect, apraxia, and literacy issues sug-
gest that conventional cognitive tests may not accurately
reflect performance [12].

Stroke stands out as a prominent contributor to both
mortality and disability, not only within Tiirkiye but
also worldwide [18, 19]. The rising incidence of stroke,
a phenomenon anticipated in Europe and also in other
countries, echoes a parallel trajectory within Tiirkiye.
This upward trend is notably attributed to the increasing
aging population, underscoring the shared demographic
challenge faced by both regions. Recognizing the simi-
larities in stroke incidence between Tiirkiye and Europe
emphasizes the need for a unified approach in reducing
the impact of this prevalent health concern. Comparable
precautions and strategies should be adopted to address
the shared challenges posed by stroke, working towards
minimizing its effects on individuals in both Tiirkiye and
Europe.

This highlights the demand for a test that is not lim-
ited to a very specific population and avoids attempting
a domain free evaluation. Existing neuropsychological
test batteries face limitations in widespread clinical use
due to time-consuming administration, the need for pro-
fessional training, and their unsuitability for early-stage
stroke survivors with attention difficulties in Tiirkiye.
The “Oxford Cognitive Screen (OCS)” [20], specifically
designed for stroke assessment, serves as a solution.
Licensed for no cost for publicly funded clinical and
research use, the OCS has been culturally and linguisti-
cally adapted in 13 languages [e.g., 21, 22] and used in
over 2000 settings. This study aims to adapt the OCS
into Turkish and conduct validity and reliability studies
to enhance the available tools for cognitive assessment in
post-stroke individuals.

Method
Participants
Two distinct participant groups were enrolled for this
study: a group of neurologically healthy adults and a
group comprising individuals recovering from stroke.
The inclusion criteria for healthy participants encom-
passed the following aspects: (1) providing informed con-
sent for study participation; (2) age exceeding 18 years;
(3) a score above the cut-off for MCI on the Turkish ver-
sion of MoCA (MOCA-TR>21); (4) absence of signifi-
cant difficulties in comprehending instructions and/or
capacity to sustain attention for a minimum of 30 min;
(5) no comorbidity with neurological or mental health
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conditions; (6) no substantial hearing and/or visual defi-
cits; (7) no history of drug/substance/alcohol addiction,
with a Beck Depression Scale score <16; (8) pre-existing
right-handedness; and (9) proficiency in the Turkish lan-
guage as a native speaker. If in doubt whether potential
participants could stay attentive for sufficient time, con-
sultations were held with both medical professionals and
caregivers. In addition, engaging in conversations with
participants during the consent procedure, allowed a
clinical judgement on a sufficient level of confidence in
understanding abilities. The healthy participants were
meticulously matched with the stroke group in terms of
gender, age, and educational background. Prior to the
study, written informed consent was obtained from all
participants.

Inclusion criteria for stroke participants mirrored those
of the control sample with the exception of the MOCA-
TR criteria. Additional criteria for the stroke group
included: (1) the presence of brain lesions resulting from

Table 1 Demographic and clinical details of the study
participants

Participants Healthy
with stroke  participants
(n=114) (n=92)
n % n %
Gender 42 684 37 40.21
Female 72 63.15 55 59.79
Male
Age 4 350 2 217
18-35 19 1666 11 11.95
36-46 30 2631 33 35.86
47-57 33 2894 34 36.95
58-68 28 2456 12 13.04
69+ 5831 56.76
Mean Age=
Education level 79 6929 68 73.90
Primary school level (1-8 years of 25 2192 15 16.30
education) 10 877 9 9.78
High school level (12 years of
education)
Higher education level (+12 years of
education)
Brain lesion location 43 3771 - -
Right hemisphere 66 5789 - -
Left hemisphere 5 438 - -
Bilateral hemisphere
Time post onset of the most recent 27 2368 - -
stroke 23 2017 - -
3 months 19 16.66 - -
4-6 months 20 1754 - -
7-12 months 19 1666 - -
13-24 months 3 263 - -
24-72 months 3 263 - -

73-120 months
+121 months
Mean time=
N/A= Not Available

n=Number

21.22 - -
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a confirmed stroke, as evidenced by CT or MRJ; and (2) a
minimum of 3 months post-onset from their most recent
stroke.

The participants in the study were recruited through
hospitals, colleagues, and social networks. The data col-
lection process took place between November 2020
and April 2021. Data from the stroke participant group
were gathered at the Fatih Sultan Mehmet Training and
Research Hospital, Gaziosmanpasa Physical Therapy and
Rehabilitation Hospital and private language clinics in
Istanbul. Healthy participants were accessed through rec-
ommendations from individuals known to the researcher.
The majority of participants were from Istanbul, with
additional participants reached in different cities of
Tirkiye.

A comprehensive total of 206 participants were
enrolled for this study, comprising 92 neurologically
healthy individuals and 114 stroke patients sourced
from diverse locations, including hospitals, clinics, and
rehabilitation facilities. The post-stroke duration ranged
from 3 months to 164 months (M =21.22; SD=29.69),
encompassing 66 left-hemisphere (LH), 43 right-hemi-
sphere (RH), and 5 bilateral (BL) stroke patients, as indi-
cated in the MRI scan reports within clinical notes. As
anticipated, some post-stroke participants received an
aphasia diagnosis. Specifically, among the 66 LH stroke
patients, 54 individuals were diagnosed with apha-
sia. Among them, 36 participants exhibited non-fluent
aphasia (Broca n=25; Transcortical Motor #n=>5; Global
n=6), while 18 displayed fluent aphasia (Wernicke n=3,
Conduction n=4, Transcortical Sensory n=1, Anomic
n=10). A detailed summary of the demographic and
clinical background information for all 206 participants is
presented in Table 1 (refer to Table 1 for details).

Materials

The assessment battery for all participants included the
Turkish version of the Montreal Cognitive Assessment
(MoCA-TR) [23, 24], alongside the Oxford Cognitive
Screen Turkish (OCS-TR). In addition to MoCA-TR,
post-stroke participants underwent the Aphasia Lan-
guage Assessment Test (ADD) [25], specifically designed
for Turkish-speaking individuals with aphasia, and the
Turkish version of the Barthel index (BGYAI) [26]. Mean-
while, healthy participants were subjected to the Turk-
ish version of the Beck Depression Scale (BDI) [27]. The
validity and reliability studies for all tests employed in
this study were conducted in Turkish, and these tests
have found extensive use in various research studies. The
MoCA-TR exhibited an internal consistency, as mea-
sured by Cronbach’s alpha, with a value of 0.664. Addi-
tionally, the test-retest reliability of the MoCA-TR was
found to be 0.742. The cutoff score for the test was set at
<21 points [24]. In the test-retest reliability, a significant
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level of consistency was observed (r=.88, p<.001), and
the inter-rater reliability of the test was also found to be
high (r=.97, p<.001). In determining the structural valid-
ity of ADD, significant differences were found among
subtest scores, total scores, and language scores of groups
with healthy and aphasic participants (p<.001). The
high correlation of ADD with similar measures’ subtests
supports its criterion validity (mean 0.76-0.98). Addi-
tionally, the internal consistency values for ADD (e.g.,
0.94-0.98) indicate strong reliability [25]. BGYAI showed
good internal consistency (0.93 for stroke, 0.88 for spi-
nal cord injury) and substantial agreement between rat-
ers (Kappa>0.5 for spinal cord injury, > 0.6 for stroke).
Intra-class correlation coefficients were high (0.99 for
stroke, 0.77 for spinal cord injury) [26]. The reliability of
BDI was investigated through item analysis and split-half
techniques, yielding correlation coefficients of r=.80 and
r=.74, respectively. The Pearson correlation coefficient
with a comparable scale was found to be r=.50 [27].

Convergent and concurrent validity were assessed
using the MoCA-TR [24] and certain subtests of ADD
[25]. Divergent validity was determined through the use
of the BGYAI [26], specifically focusing on functional
independence and activities of daily living. The BDI was
administered to healthy participants with the aim of
substantiating their health status (avoiding any potential
confounds of low mood on cognition) [27], similarly, and
MOCA-TR was administered to ensure control partici-
pants met the inclusion criteria [24].

Oxford cognitive screen

The Oxford Cognitive Screen (OCS), developed by
Demeyere et al. in 2015, is a domain-specific cogni-
tive screening test designed specifically for post-stroke
patients. This comprehensive tool addresses five funda-
mental cognitive domains: attention, language, memory,
number, and praxis. Notably, the OCS incorporates 10
subtasks that are specifically crafted to be aphasia- and
neglect-friendly, ensuring a more accurate and inclusive
assessment for individuals dealing with these challenges
post-stroke. Scores are compared to normative data using
a scoring template, where impairments are indicated by
scores below or, in some cases, above the cut-off values
(e.g., asymmetry values for neglect or executive function
scores for switching difficulties). After scoring, a visual
snapshot (or “wheel of cognition”) chart is used to high-
light areas of cognitive impairment, with each section
representing a cognitive domain. This provides a quick,
visual summary of the patient’s cognitive profile, aiding
clinical teams in identifying impairments. Clinical obser-
vations are also added to provide context for the results.
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Adaptation of the Oxford Cognitive Screen (OCS) to
Turkish: translation and cultural-linguistic modifications
The linguistic and cultural adaptation protocol was
adhered to following the guidelines outlined in the “Con-
cept Elaboration Report & Translation and Linguistic Val-
idation Process [28]” as provided by Oxford University
Innovations Clinical outcomes team. This process fol-
lows the recommended methodology by The Professional
Society for Health Economics and Outcomes Research
(ISPOR) and International Society for Quality-of-Life
Research (ISOQOL) for Clinical Outcome Assessments.
A proficient team of eight members, all holding or pur-
suing Ph.Ds in speech-language pathology, with diverse
disciplinary backgrounds and no prior familiarity with
the OCS, collaborated to establish linguistic equivalence
for the Oxford Cognitive Screen Turkish version (OCS-
TR). The team followed an established and detailed step
by step process guided by the OCS Concept Elaboration
document and associated linguistic validation tables.
The guidance provided more detailed information on the
required steps to ensure an acccurate adaptation of the
OCS, including: Cultural adaptation of stimuli / tasks;
Cultural adaptation reconciliation; Forward translation;
Forward translation review; Back translation; Back trans-
lation review; Pilot testing; Pilot testing review; Proof-
reading; Normative data collection.

The translation team worked independently on the
translations. For tasks and instructions that are consid-
ered language-neutral, a straightforward translation was
considered appropriate—such as drawing lines in the
Executive task, crossing hearts in the “Broken Hearts”
subtask, or performing calculations in the “Calculation”
subtask. Two parallel versions of the OCS were forward
and back-translated into Turkish. However, “Picture
Naming, Semantics, Sentence Reading, Orientation”, and
“Recall & Recognition” subtests required modifications for
both words and pictures to suit the specific cultural and
language context. Word choices and drawing processes
adhered to manual guidelines, incorporating frequency
values from the British National Corpus, Subtlex-UK
[29, 30], and Van Heuven et al’s study [31]. To create
the Turkish version, words sharing similar frequencies
with those in the original edition were carefully selected
within the same category. Utilizing the “A Frequency Dic-
tionary of Turkish” [32] and the “Turkish National Cor-
pus” established the frequency values of these words.

A name agreement study involved 49 participants,
evaluating the acceptability of drawings in the OCS-TR.
Participants were presented with drawings and alterna-
tive versions, then asked to write down the name of the
drawing they were shown. Based on this study, it was
determined that modifications were necessary for some
words and drawings in test forms A and B, as agreement
in naming was lacking.
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A collaborative effort involved three professionals—
two linguists and one language speech therapist-lin-
guist—in the forming of two sentences comprising 15
words each in Turkish. Two additional resources [31, 32],
the “A Frequency Dictionary of Turkish” [32] and the web-
site “https://kelimeler.net/, were employed. The diction
ary was specifically used with caution to avoid forming
sentences with frequently used words, considering the
information that irregular target words in the sentence
should not be commonly used. The website played a
crucial role in identifying words with similar beginnings
or endings within the sentences. Finding words with
irregular orthography in Turkish, which has a transpar-
ent orthography unlike English, was quite challenging.
Given the differing definitions of “regularity” in Turkish
and English, various experts were consulted on iden-
tifying irregular words. Irregular words were selected
as those that are borrowed or contain [y], because they
exhibit differences in their orthographic appearances [33,
34] and their placement within sentences was maintained
consistently with the original.

Adapting linguistically and culturally appropriate dis-
tractions for multiple-choice questions posed another
challenge. Distractors for the “Delayed Recall & Recog-
nition” sub-test and the “Verbal Memory: Recognition”
sub-task were chosen based on the target word. Various
strategies, such as semantic or thematic relations, were
employed in the selection of distractors to ensure their
linguistic and cultural adaptation.

In the initial phase of the pilot study, OCS-TR A and B
forms were administered to 15 participants in total; 5 par-
ticipants identified with post-stroke aphasia and 10 healthy
participants. These pilot participants actively contributed
to the study by providing valuable insights into the recog-
nition and naming of drawings, clarity of instructions, and
additional comments on the tasks. Subsequently, based on
their feedback, only minor adjustments were made, focus-
ing on aspects such as font size, line and paragraph spac-
ing, and the number of words per line.

To further validate the relevance of subtests and
items in the OCS-TR concerning its intended purpose,

Cultural Cultural adaptation:

Page 5 of 16

language, and culture, interviews were conducted with
experts representing various disciplines including “Neu-
rology, Linguistics, Neuroscience”, and “Speech and Lan-
guage Therapy”. The insights gathered from these experts
were instrumental in refining the final version of the
OCS-TR, ensuring its alignment with the intended objec-
tives and cultural context.

The below figure is further added for clarity (See Fig. 1).

Procedure

The study strictly adhered to the fundamental principles
outlined in the Declaration of Helsinki. Comprehensive
informed consent was obtained from all individual par-
ticipants involved.

Throughout the data collection process, careful atten-
tion was given to ensure that the study room provided an
environment characterized by quietness, ample bright-
ness, and the absence of distracting factors. Each session
generally involved only the participant and the researcher
unless otherwise specified. The number of sessions,
whether one, two, or three, was determined based on
individual participant characteristics, study objectives,
and considerations such as the absence of ADD score
for stroke participants, their fatigue levels, and their
expressed desire for breaks. Administering OCS-TR A
and B forms took roughly 10-30 min for stroke partici-
pants and 6—25 min for healthy participants (per form).

The data collection process for stroke participants
was systematically carried out over 2 or 3 sessions. The
administrations of scales involved a careful sequence,
including initial reevaluation with ADD in cases where
the interval between OCS-TR administrations exceeded
one month. For participants in ongoing therapy, thera-
pists were consulted to administer ADD before initiating
OCS-TR and MOCA-TR administrations. The sequen-
tial implementation of OCS-TR A or B forms (varied for
equal data distribution), followed by MOCA-TR, and a
subsequent re-administration of OCS-TR A or B forms
ensured a comprehensive assessment. The ADD and
the administration of other scales occurred on separate
days or at different time periods (morning or afternoon).

X b Forward Forward
adaptation of = Reconciliation, = translation - translation review
stimuli / tasks Name agreement

|
\4
: Back translation . . Pilot testing .
Back translation —> review —>  Pilottesting —> review: Minor —>  Proofreading
changes

Fig. 1 The cultural and linguistic adaptation process [28]
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Additionally, family members actively participated in
completing specific forms, including the BGYAI

Video recordings were obtained from 26 (22%) stroke
patients by a smartphone, with explicit consent from
either their family members or the participants them-
selves. These recordings served as crucial data for assess-
ing inter- and intra-rater reliability.

Data Analysis

To ensure robust psychometric evaluation, we conducted
comprehensive statistical analyses using IBM SPSS Sta-
tistics, version 20. Known-groups validity was assessed
by comparing OCS-TR subtest scores between stroke
and healthy participants, employing the Spearman’s
Rho correlation coefficient to ascertain consistency. The
analytical toolkit included the Mann-Whitney U and
Kruskal-Wallis tests for a thorough exploration of find-
ings, aiming for correlations>0.30 to delineate conver-
gence. Furthermore, inter- and intra-rater reliability were
scrutinized through video recordings obtained from 26
stroke patients, representing 22% of the participants with
stroke, with assessments conducted independently by
two raters and re-evaluated by the researcher for consis-
tency. Test-retest reliability was evaluated with 31 stroke
participants, utilizing intra-class correlation methods
after a 15-20days interval. Internal consistency of OCS-
TR scores was examined using Cronbach’s alpha, and
test-retest comparisons were subjected to the Wilcoxon
Signed Ranks test with Bonferroni corrections for accu-
racy. This comprehensive methodology establishes a solid
foundation for evaluating the reliability and validity of
the OCS-TR.

We aim for correlations above 0.30 to signify conver-
gent relationships between the measured attributes [35].
While interpreting the Intraclass Correlation Coefficient
(ICC) value, it is aimed to obtain a value over 0.50 for
moderate reliability [36]. All participants completed both
forms of the OCS-TR scale. However, most of the analy-
ses are based on data from Form A. Statistics for Form B
can be obtained from the author upon request.

Results

Validity findings

Content validity

The language and cultural adaptation process under-
went a thorough content analysis, benefiting from the
collective expertise of researchers spanning linguistics,
neuroscience, language, and speech therapy. The pro-
cess followed recommended methodology by ISPOR and
ISOQOL for Clinical Outcome Assessments. Follow-
ing the pilot study, only minimal changes were needed
in item content, underscoring the fidelity of the adapted
instrument.
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Known-groups validity

In both the A and B forms of the OCS-TR, a notable pat-
tern emerged, revealing a statistically significant differ-
ence in every subtest score between healthy and stroke
participants, except for the “Broken Hearts Test: Space
Asymmetry”, “Broken Hearts Test: Object Asymmetry”,
and “Executive Task: Total Score” sub-task scores. Across
all subtests, healthy participants consistently demon-
strated higher scores, underscoring their superior per-
formance compared to stroke participants. Table 2 is
provided for reference and further exploration of findings
(See Table 2).

Convergent validity and divergent validity

The study assessed both convergent and divergent valid-
ity using the MOCA-TR and BGYAI measures alongside
the OCS-TR. Specifically, correlation values with the
MOCA-TR ranged from r,= 0.18 to 0.81 (p <.001- >0.05)
(see Table 3), while correlations with the BGYAI ranged
from r, =0.19 to 0.51 (p<.001- 0.01) (see Table 4). These
findings suggest strong convergent validity, indicating
that the OCS-TR measures similar cognitive constructs
as the other measures used. Conversely, divergent valid-
ity was demonstrated by weak or non-existent correla-
tions between different cognitive domain tasks within the
OCS-TR.

In Table 3, values for the correlated subtests are high-
lighted in bold. The data indicates both low (r;= 0.23)
and high (r;= 0.75) levels of correlation between directly
associated subtests (e.g., OCS-TR: Picture Naming vs.
MOCA-TR Animal Naming, OCS-TR: Orientation vs.
MOCA-TR: Orientation).

Concurrent validity

The study conducted a detailed examination of specific
subtests from the ADD alongside carefully chosen coun-
terparts from the A form of the OCS-TR. The OCS-TR
subtest “Orientation” showed a significant correlation
with ADD’s “Spontaneous Language and Speech (SLS)”
(r,= 0.46). Similarly, the OCS-TR subtest “Picture Nam-
ing” demonstrated a high correlation with ADD’s “Picture
Naming” (r,= 0.81). Additionally, the OCS-TR subtest
“Semantics” exhibited a correlation with ADD’s “Auditory
Understanding: Categories” (r,= 0.45), while the OCS-
TR subtest “Sentence Reading” displayed a notably high
correlation with ADD’s “Reading: Words” (r,= 0.87). For
detailed results and other values regarding to all subtests
of both tests, refer to Table 5.

Reliability findings

Internal consistency reliability Cronbach’s alpha (a)
coeflicients for internal consistency were calculated for
the OCS-TR A form, utilizing standardized items. In the
stroke participant group, the internal consistency was
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Table 2 Finding of known-groups validity of the OCS-TR: a Mann-Whitney U analysis of both forms
Subtests | U T p
OCS-TRForm A Picture Naming 2360,500 -7,248 <,OO1*
Semantics 3878,000 -4,755 <,001"
Orientation 3497,000 -5,955 <,001"
Visual Field Test 3680,000 -5,693 <,001"
Sentence Reading 1294,000 -9,969 <,001"
Number Writing 2466,500 -7,504 <,001"
Calculations 2488,000 -6,967 <,001"
Broken Hearts Test: Total Correct 1693,500 -8,381 <,001"
Broken Hearts Test: Space Asymmetry 4604,500 -1,530 0.126
Broken Hearts Test: Object Asymmetry 4488,000 -2,229 0.026
Meaningless Gesture Imitation 2695,500 -6,116 <,001"
Verbal Memory 2524,000 6,634 <,001"
Episodic Memory 1554,000 -9,219 <,001"
Executive Task: Circles 1897,500 -8,669 <,001"
Executive Task: Triangles 2300,000 -8,114 <001
Executive Task: Mixed Trail connections 1770,500 -8,306 <,001"
Executive Task: Total score 4725,000 -1,242 0214
OCS-TRFormB Picture Naming 2265,000 -7,543 <,001"
Semantics 4149,000 -4,324 <,001 '
Orientation 3588,500 -5,759 <,001"
Visual Field Test 3818,000 -5,394 <,001"
Sentence Reading 1193,000 -10,060 <,001"
Number Writing 2196,500 -8,209 <001
Calculations 2529,000 -6,859 <,001"
Broken Hearts Test: Total Correct 1642,500 -8,501 <,001"
Broken Hearts Test: Space Asymmetry 5242,500 -,004 0.997
Broken Hearts Test: Object Asymmetry 5027,500 -607 0.544
Meaningless Gesture Imitation 2254,000 -7,129 <,001"
Verbal Memory 2453,500 -6,948 <,001"
Episodic Memory 2022,500 -7,928 <,OO1“
Executive Task: Circles 2211,000 -7,946 <,001"
Executive Task: Triangles 2154,000 -8,248 <,001"
Executive task: Mixed trail connections 1677,500 -8,517 <,001"
Executive task: Total score 4348,500 -2,139 0.032

* Statistical significance

U: The Mann-Whitney U statistic, representing the number of times a value in one group is ranked higher than a value in the other group

T: The sum of ranks for one of the groups, used to calculate U
Participants with stroke ( n=114); Healthy participants (n=92)
Bonferroni correction were conducted: p=.003

OCS-TR: Oxford Cognitive Screen Turkish

robust with a=0.90, while the healthy participant group
demonstrated a good level of internal consistency with
a=0.65. For the OCS-TR form B, the internal consistency
coefficients for the stroke participant group were also
noteworthy, with a = 0.87. However, in the healthy partici-
pant group, the internal consistency was slightly lower at
a=0.55.

Test-retest reliability Significant differences were
observed in the test-retest scores for specific subtests of
the OCS-TR A and B forms. Notably, the “Broken Hearts

Test: Total Hearts” subtest exhibited a substantial differ-
ence in both the A form (Z= -3.345; p=.001) and B form
(Z= -3.452; p=.001), while the “Meaningless Gesture Imi-
tation” subtest in the A form showed a notable difference
as well (Z: -2.970; p= .OOS*Bonferroni correction p= ,003). ngher
scores were consistently obtained in the retest for these
subtests. The overall test scores from the initial test and
the retest data demonstrated a statistically significant
agreement, with correlation coefficients ranging from r =
0.886 to 0.997, indicating high consistency. These findings
were mirrored in the OCS-TR B form, further affirming
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Table 4 Divergent validity findings between OCS-TR A subtests
and BGYAI total score

Subtests | r p
OCS-  Picture Naming 0.129 0.171
TR Semantics 01917 0042
Form g /ientation 0358" <0001
A Visual Field Test 0258" 0006
Sentence Reading 0284 0002
Number Writing 0.177 0.060
Calculation 0270" 0004
Broken Hearts Test: Total Hearts 0.509" <0.001
Broken Hearts Test: Space Asymmetry -0.155  0.099
Broken Hearts Test: Object Asymmetry —-0304" 0001
Meaningless Gesture Imitation 0453 <0.001
Verbal Memory 0304 0.001
Episodic Memory 0346°  <0.001
Executive Task: Circles 0408" <0001
Executive Task: Triangles 0469 <0.001
Executive Task: Mixed Trail Connections 0455 <0.001
Executive Task: Total Ccore 0.028 0.768

* Statistical correlation (Spearman’s correlation)
Findings of participants with stroke (n=114)
OCS-TR: Oxford Cogpnitive Screen Turkish Version
BGYAI: Barthel Activities of Daily Living Index

the reliability of both A and B forms in terms of test-retest
reliability. For a detailed overview, refer to Table 6.

Inter-rater reliability and intra-rater reliability The
comprehensive assessment of both inter- and intra-rater
reliability is thoroughly presented in Table 7. This detailed
analysis encompassed 26 stroke participants, represent-
ing roughly 22% of the participants with stroke. Upon
closer review of the reliability metrics, it is clear that the
obtained values for both inter- and intra-rater reliability
are not just satisfactory but remarkably high.

Parallel forms reliability Significant differences between
the two parallel forms of the OCS-TR were observed in
specific subtests among both healthy and stroke partici-
pants. Within the healthy participants, a notable dispar-
ity was found exclusively in the “Verbal Memory” sub-
test (Z: -2.927, p= .OOB*Bonferroni correction p= ‘003) indicating
a significant variation between the forms. Conversely,
among stroke participants, the “Meaningless Gesture Imi-
tation” subtest showed a significant difference (Z=4.243,
p<.001) between the forms. However, no significant dif-
ferences were detected in other subtests for both healthy
and stroke participants. This suggests that while certain
subtests exhibited variability between forms, the majority
of subtests remained consistent across the parallel forms
of the OCS-TR.

Table 5 Concurrent validity findings between OCS-TR A subtests and ADD subtests

Reading: Words

Picture Naming

Spontaneous Language and Speech  Auditory Understanding: Categories

ADD Subtests —

Subtests |

<0.001
<0.001
<0.001
<0.001

*

0.719

<0.001
<0.001
<0.001
<0.001

0.814°

<0.001
<0.001
<0.001
<0.001

*

0.604

<0.001
<0.001
<0.001
<0.001

*

0.661

Picture Naming

Semantics

OCS-TR Form A

*

0447

0.520"
0393

0.456"

*

0.491

*

0.385

*

0.397"
0.601

0.467"

Orientation

0.873"

5

0.719

*

*

0.716

Sentence Reading

* Statistical correlation (Spearman’s correlation)

114)

OCS-TR: Oxford Cognitive Screen Turkish Version

ADD: Aphasia Language Assessment Test

Findings of participants with stroke (n
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Table 6 Spearman correlation coefficients of OCS-TR A form
test-retest reliability

Cognition OCS-TR subtests Test-
Domain retest
r
Language Picture Naming 0978
Semantics 0997
Sentence Reading 0.993"
Memory Orientation 0.886"
Verbal Memory 0975
Episodic Memory 0.954"
Attention Visual Field Test 0.943"
Broken Hearts Test: Total Hearts 0.988"
Broken Hearts Test: Space Asymmetry 0941
Broken Hearts Test: Object Asymmetry 0932
Executive Score 0.969"
Number Number Writing 0.997"
Calculation 0.984"
Praxis Meaningless Gesture Imitation 0953
Executive Executive Task: Circles 0914
Functions Executive Task: Triangles 0945
Executive Task: Mixed Trail Connections 0.983"
Executive Task: Total Score 0.969"

* Statistical correlation (Spearman’s correlation)
Findings of participants with stroke (n=114)
OCS-TR: Oxford Cognitive Screen Turkish Version

Discussion
Validity
The language and cultural adaptation process underwent
a rigorous content analysis, drawing on the expertise of
researchers across various disciplines, including linguis-
tics, neuroscience, language, and speech therapy. This
meticulous approach, guided by the adaptation guide
from Oxford University Innovation (2013), involved
thoughtful modifications during the translation phase,
aligning with similar adjustments found in other studies [
37, 38, 39, 40, 41]. Subsequent to the pilot study, minimal
changes were made to item content, preserving the integ-
rity of the adapted instrument. The language and cultural
adaptation adhered closely to established guidelines and
similar studies in the literature [14, 20, 37-44]. In the
pilot study phase, OCS-P [37] exhibited stability, requir-
ing no significant alterations after the adaptation study.
Conversely, following the pilot study of OCS-Dansk [39],
adjustments were necessary in sentence structures.
Healthy participants outperformed stroke patients
across all OCS-TR A and B subtests and OCS-TR sub-
test correlations revealed expected links among cognitive
areas, supporting the scale’s known-groups validity. Our
findings that OCS distinguishes patients from controls
echo the same pattern observed in previous translations
of the OCS, providing strong evidence for the test’s valid-
ity in the context of stroke assessment [12, 14, 17, 20,
38, 43]. Kong et al. (2016) [41] aimedt to adapt the OCS
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to another language, finding that healthy participants
consistently had better scores than those with strokes.
Recent studies in Spanish [44] and Putonghua Chinese
[37] showed similar patterns, with healthy participants
scoring higher than stroke individuals. Shendyapina et
al. (2018) noted significant differences in all subtests
between healthy and stroke participants in the Russian
adaptation study [21]. These findings, consistent with
other adaptations, support the validity of the Turkish
OCS. Nevertheless, a nuanced analysis reveals that few
controls performed below certain patients. This is not
unexpected given not all stroke survivors will show cog-
nitive changes in all domains.It is known that stroke sur-
vivors are at risk for cognitive impairment, particularly in
executive function and visual perception [5, 45, 46]. Cog-
nitive impairments are prevalent after a stroke, impacting
attention, memory, and executive function [46]. Nakling
et al. (2017) found executive functions most affected in
60% of stroke participants [47] while Delavaran et al.
(2016) confirmed cognitive impairment based on MMSE
and MOCA results [16]. In this study as well, stroke sur-
vivors tended to achieve lower scores overall, reflecting
the challenges they face in comparison to other groups.
We conducted a systematic evaluation of validity by
employing established Turkish tests to thoroughly assess
convergent, divergent, and concurrent validity. Correla-
tion analyses between MOCA-TR and OCS-TR subtests
unveiled varying degrees of significance, with most OCS-
TR subtests surpassing the recommended threshold of
r=.30 for convergent validity [48]. Instances of non-cor-
relation were carefully examined, suggesting that subtests
not correlated or weakly correlated may assess distinct
cognitive domains. Cross-referencing our results with
existing OCS adaptations (e.g., Rus-OCS [21], OCS-P [37],
S-OCS [44]) revealed consistently similar or close corre-
lation values [eg. S-OCS [44]; OCS-TR: Picture Naming:
0.62; 0.75 Orientation: 0.58; 0.55, Verbal Memory: 0.46;
0.23, Episodic Memory: 0.40; 0.31, Executive Task: —0.19;
-0.07, Calculation: 0.79; 0.51]. Furthermore, extending
our investigation to include ADD and OCS-TR-related
subtests demonstrated significant correlations, further
supporting the concurrent validity of the OCS-TR. The
obtained correlation values between all OCS subtests and
the specified ADD subtests indicate low to moderate lev-
els of relationship. It is important to note that this lack of
convergence signifies that OCS does not demonstrate con-
vergence with specific ADD measures. The absence of a
significant correlation e.g. between the MOCA-TR “Nam-
ing” subtest and the “Broken Hearts Test: Object Asym-
metry” confirms also the divergent validity, with subtests
attributed to the assessment of distinct cognitive domains.
Additionally, the determination of correlation between the
OCS-TR and MOCA-TR was integral to both validity and
reliability analyses. The values obtained in our study align
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Table 7 Inter-rater reliability findings of OCS-TR A and B form subtests in stroke participants

Subtests | Reliability Analyses
Inter-rater reliability Intra-rater reliability
Form A FormB Form A FormB
ICC [95% CI] r ICC [95% CI] r ICC[95%Cl] r ICC[95%CI] r
Picture Naming 0.860 [0.688-0.937] 0.738" 0.855 [0.669-0.879] 0.755 1.000 1.000° 1.000 1.000"
Semantics 0.737 [0.426-0.881]  0.675 0.933[0.571-0.970] 0.798" 1.000 1.000° 1.000 1.0007
Orientation 0.700[0.321-0.866] 0.682° 0.950[0.890-0.978] 0.823" 1.000 1.000° 0989 1.000"
[0.976-0.995]
Visual Field Test 0.8191[0.595-0.920] 0.714" 0.977[0.949-0.990] 0.995  0.989 0.903" 1.000 1.000
[0.976-0.995]
Sentence Reading 0.826 [0.609-0.922] 0.727° 0.873[0.719-0.943] 0.786 1.000 1.000° 1.000 1.000°
Number Writing 0.767 [0.487-0.895]  0.612° 0.926[0.835-0.967] 0.861" 1.000 1.000° 1.000 0.989"
Calculation 0.891[0.759-0.951] 0.834" 0.968[0.930-0.986] 0915  1.000 1.000" 1.000 1.000"
Broken Hearts Test: Total Hearts 1.000 1.000" 1.000 1.000° 1.000 0999 1.000 1.0007
Broken Hearts Test: Space Asymmetry 1.000 1.000° 1.000 1.000° 1.000 1.000° 1.000 1.000°
Broken Hearts Test: Object Asymmetry 1.000 1.000° 1.000 1.000° 1.000 1.000° 1.000 1.000
Meaningless Gesture Imitation 0.929 [0.840-0.968] 0.836" 0.893[0.761-0.952] 0.843" 0.998 0.998" 0.998 0.999"
[0.996-0.999] [0.996-0.999]
Verbal Memory 0816 [0.595-0917] 0.731° 0.963[0.917-0.983] 0.886 1.000 1.000° 1.000 1.000°
Episodic Memory 0.852 [0.669-0.933] 0.769° 0.900[0.778-0.955] 0.786 0994 0.983" 0.994 1.000
[0.987-0.997] [0.987-0.997]
Executive Task: Circles 1.000 1.000° 0.979[0.953-0.990] 0.955° 1.000 1.000° 1.000 1.000
Executive Task: Triangles 1.000 1.000" 0.964 [0.920.984] 0.943" 1.000 1.000° 1.000 1.000
Executive Task: Mixed Trail Connections 1.000 1.000° 1.000 1.000° 1.000 1.000° 1.000 1.000°
Executive Task: Total Score 1.000 1.000° 1.000 1.000° 1.000 1.000° 1.000 0.992"

* Statistical correlation

ICC= Intraclass Correlation Coefficient

Findings of participants with stroke (n=114)
OCS-TR: Oxford Cognitive Screen Turkish Version

closely with those reported in comparable studies assess-
ing convergent validity in the context of cultural and lin-
guistic adaptations of the OCS.

The analysis of the correlation between BGYAI scores
and OCS-TR subtests highlights a weak to moderate cor-
relation between the BGYAI total score and certain OCS-
TR subtest scores. This finding aligns with observations
made by Valera-Gran et al. [44], who similarly reported
a weak but statistically insignificant correlation between
BGYALI scores and S-OCS scores. Notably, in both our
study and that of Valera-Gran et al., the “Broken Hearts
Test: Total Hearts” and “Meaningless Gesture Imitation”
subtests of the S-OCS exhibited a significant and mod-
erate correlation, mirroring the remarkably similar cor-
relation coefficients obtained in these subtests within the
OCS-TR. In parallel, the HK-OCS study [41] also identi-
fied weak-moderate and high-level correlations between
the BGYAI total score and certain subtests of the HK-
OCS. Strikingly, our study replicated these results, dem-
onstrating consistent correlation values ranging from
r,= 0.31 to 0.68 (HK-OCS [41]). These correlation val-
ues, meeting the criteria for divergent validity, also show
the robustness of the OCS-TR in reliably assessing and
predicting functional outcomes in stroke survivors. The

demonstrated consistency in correlation patterns across
studies reinforces the validity of the OCS-TR. The ability
of the OCS-TR to reliably predict functional outcomes in
stroke survivors is further emphasized by these results,
positioning the assessment tool as a valuable and consis-
tent predictor in clinical contexts.

In conjunction with the examination of MOCA-TR,
our study thoroughly investigated the concurrent corre-
lations between specific ADD and OCS-TR-related sub-
tests. The decision to include an additional scale in our
research was prompted by insights gleaned from prior
adaptation studies, which emphasized the importance
of incorporating language assessment scales specific
to the language alongside the well-established MOCA
scale. As we explored the language subtests of the OCS-
TR and their counterparts in ADD, a noteworthy dis-
covery unfolded — a significant correlation between the
two sets of subtests (ADD “Spontaneous Language and
Speech (SLS)” [re= 0.467], OCS-TR ‘Picture Naming”
demonstrating a strong correlation with ADD “Picture
Naming” [r;= 0.814], OCS-TR “Semantics” showing a cor-
relation with ADD “Auditory Understanding: Categories”
[r,= 0.456], and OCS-TR “Sentence Reading” displaying
a notably high correlation with ADD “Reading: Words”
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[r,= 0.873]). The OCS test, evaluated for language skills
in the original English version [20], demonstrated moder-
ate to high correlations with subtests of other language
assessment scales ([OCS Semantic-PALPA: 0.44]; [OCS
Sentence Reading- Boston Diagnostic Aphasia Examina-
tion [BDAE]: 0.67]). Similarly, the HK-OCS [41] showed
strong correlations with the Western Aphasia Battery
Cantonese version (CAB), including CAB Naming and
HK-OCS Picture Naming (r=.73), CAB Auditory Com-
prehension and HK-OCS Semantic (r=.69), and CAB
Reading and HK-OCS Sentence Reading (r=.78). This
consistency across studies demonstrates the robustness
and generalizability of the observed correlation patterns.
These correlation values not only demonstrated a moder-
ate to very high level of association but also highlighted
the interconnectedness of language assessments in this
context. Furthermore, our findings revealed a moderate-
high correlation between the subtests designed to assess
language skills and corresponding subtests in language
assessment scales utilized in both OCS [20] and the HK-
OCS study [41]. This strong correlation underscores the
consistency and reliability of the language assessment
component within the OCS-TR, aligning with estab-
lished measures and contributing to the overall strength
of the assessment tool in evaluating language-related
cognitive domains.

Through a detailed examination of convergent, diver-
gent, and concurrent validity using established Turkish
tests, this study sheds light on the cognitive assessment
field for Turkish stroke survivors. These findings, echoing
similar studies, support the validity claims of the OCS-
TR and reinforce its significance in accurately assessing
cognitive function post-stroke. Further exploration of
comparable studies could provide additional validation
for the OCS-TR and enrich our understanding of cogni-
tive assessment tools in stroke rehabilitation.

Reliability

The assessment of reliability in the OCS-TR encompassed
internal consistency, stability, and equivalence measures,
providing a comprehensive understanding of its robust-
ness. The Coefficient Alpha (CA) value obtained for the
OCS-TR was regarded acceptable across all relevant
aspects within the field [49, 50]. Analysis of data from
stroke participants confirmed the scale’s exceptional reli-
ability, while data from healthy participants indicated a
moderately reliable performance. It’'s noteworthy that
the diverse motivational factors driving healthy partici-
pants might contribute to variability in internal consis-
tency values between groups. Despite these variations,
the internal consistency level of the OCS-TR remained
notably sufficient, especially within the context of its pri-
mary development for stroke patients. The reliability of
a scale, as indicated by the Coefficient Alpha (CA) value,
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is categorized as follows: a CA between 0.40 and 0.60
suggests low reliability, 0.60 to 0.80 indicates moderate
reliability, and a range from 0.80 to 1.00 reflects high reli-
ability for the scale [50]. This observation aligns with the
insights provided by Ozdamar [49] and Terzi [50] and,
supporting the overall confidence in the internal consis-
tency of the OCS-TR. Comparative analysis revealed that
the OCS-TR’s internal consistency coefficient closely par-
alleled the high consistency value observed in the other
adaptations such as Rus-OCS [21] (0.77), HK-OCS [41]
(0.72), and S-OCS [44] (0.90). This consistency across
internal consistency coefficients strengthens the reli-
ability claims of the OCS-TR, signifying its robust and
consistent performance across different samples. The
significance of the OCS-TR CA coefficient, especially in
the stroke sample, stands out as a significant contribution
to both the validity and reliability of the test. This dem-
onstrates the instrument’s capability to reliably measure
cognitive functions in stroke survivors, further reinforc-
ing its utility as a valid tool in clinical assessments.

A test-retest procedure involving 31 participants was
conducted to assess stability over a period of 15-20
days. The test-retest correlation values for the OCS-TR
A form were high, ranging from r.= 0.88 to 0.99, indicat-
ing strong stability over time. In a test-retest procedure
involving 15 participants, OCS [20] (OCS: 0.33-0.77) and
Kong et al. (2016) [41] reported also notably high corre-
lations ranging from 0.57 to 0.98, mirroring the current
study’s outcomes Similarly, the test-retest data from the
Russian adaptation, Rus-OCS [21], demonstrated a sub-
stantial level of consistency between the first and second
data collection process, supporting our findings (OCS-
Rus: 0.48-0.10).

Intra-rater reliability was examined to complete the
reliability analysis. The intraclass correlation coefficient
(ICC) estimate for inter-rater reliability across both OCS-
TR A and B forms demonstrated consistently high levels.
All subtests exhibited similarly high intra-rater reliability
coefficients for both A and B forms, with the exception
of the “Meaningless Gesture Imitation” subtest. Compari-
sons with the OCS-P [37] revealed very high inter-rater
reliability data for most subtests. Reviewing inter-rater
and intra-rater reliability, our findings align with studies
on S-OCS [44] and HK-OCS [41]. Specifically, Valera-
Gran et al. reported excellent inter-rater reliability and
good intra-rater reliability for the S-OCS [44]. Similarly,
data on HK-OCS [41] highlighted very high levels of both
inter-rater and intra-rater reliability. In the OCS-P study,
reliability was assessed through a meticulous test-retest
procedure, emphasizing stability [37]. Valera-Gran et al.
(2019), in their adaptation studies, reported the S-OCS
to exhibit outstanding interrater reliability (=0.90) and
commendable intrarater reliability (>0.70) [44]. Like-
wise, reliability analyses for HK-OCS [41] indicated its
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remarkably high reliability, both in interrater (from 0.95
to 1.000) and intrarater (from 0.89 to 1.000) aspects.
The outcomes of these studies resonate with the current
research. In line with similar investigations, no significant
disparities emerged in interrater and intrarater reliability
data among OCS-TR subtest scores. This clearly demon-
strates the reliability of the OCS-TR scale [35, 36].

In the analysis of data obtained through the parallel
forms method for equivalence, only the scores of two
subtests exhibited a statistically significant difference
between the two forms of the OCS-TR. Notably, in the
OCS-TR B form, the scores for these two subtests were
higher. Conversely, the remaining subtests demonstrated
a moderate to extremely high correlation, emphasizing
the overall equivalence between the parallel forms. This
observation aligns with findings from OCS-NL [38],
where minor differences between parallel forms were also
noted during equivalency analyses. The high correlation
coefficients observed in our study, similar to the results
in OCS-NL [38], underscore the equality and consistency
of the two forms. According to established principles,
high correlation coefficients support to the assertion that
the two tests used are indeed equivalent and consistent,
thereby enhancing their reliability [12]. The significant
difference in scores for two subtests between the OCS-
TR A and B forms in the parallel forms equivalence anal-
ysis may be attributed to various factors. One possibility
is that these particular subtests might have a higher level
of sensitivity to subtle variations in the testing conditions
or format, leading to differences in scores between the
two forms. It could also be influenced by specific nuances
in how participants interpret or respond to the content of
these subtests. The variation in scores might be indicative
of specific cognitive processes or skills assessed by these
subtests that are more prone to fluctuations or individual
differences or the environmental factors. Despite these
disparities, the moderate to extremely high correlation
observed in the remaining subtests suggests a general
equivalence and consistency between the parallel forms
of the OCS-TR. The alignment with findings from the
OCS-NL study [38], which also noted minor differences,
align with our results and support the idea that such dis-
crepancies may be inherent to the nature of these assess-
ments. These differences do not undermine the overall
reliability and consistency of the instrument. The high
correlation coefficients, in accordance with established
principles [35, 36, 49, 50], provide assurance that the two
forms are indeed equivalent and consistent, reinforcing
the reliability of the OCS-TR as a robust cognitive assess-
ment tool.

The reliability assessment of the OCS-TR not only estab-
lishes its stability in measuring cognitive functions but also
implies its utility as a reliable tool for assessing cognitive
impairment in Turkish stroke survivors. The moderately
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reliable performance observed in healthy participants
highlights the importance of considering motivational
factors in cognitive assessments. Moreover, the strong
stability over time suggests that the OCS-TR can provide
consistent and reliable measurements of cognitive func-
tion longitudinally, which is crucial for tracking changes
in cognitive status during recovery or intervention. These
findings have significant implications for clinical prac-
tice, as they support the use of the OCS-TR as a reliable
tool for evaluating cognitive function in stroke survivors
and monitoring their progress over time. Additionally,
the high correlation coefficients observed in the parallel
forms equivalence analysis imply that the OCS-TR forms
are interchangeable, providing flexibility in administration
without compromising reliability. This enhances the fea-
sibility of incorporating the OCS-TR into routine clinical
assessments, facilitating early detection and intervention
for cognitive impairments in stroke survivors.

Professionals can leverage the OCS-TR to precisely
determine whether crucial cognitive domains affected by
a stroke remain intact or impaired. This understanding
of cognitive capabilities facilitates a more comprehen-
sive approach to patient care. Professionals can initiate
an effective treatment process that addresses the patient’s
needs holistically by integrating cognitive skills into the
treatment plan. The OCS-TR, with its demonstrated
validity and reliability, is anticipated to fulfill this cru-
cial clinical need. Not only does this enhance diagnos-
tic accuracy, but it also lays the groundwork for tailored
interventions, contributing to more targeted and effec-
tive rehabilitation strategies for stroke survivors. The
cohesive integration of cognitive assessment into clini-
cal practice, facilitated by the OCS-TR, has the potential
to significantly improve patient outcomes and enhance
our understanding of cognitive functioning in stroke
recovery.

Conclusion

This study presents significant implications for both
clinical practice and future research. The OCS-TR has
emerged as a validated and reliable assessment tool,
providing valuable insights into the cognitive profiles of
Turkish-speaking stroke participants. The robust psycho-
metric properties of the OCS-TR reflect its potential to
improve clinical decision-making, supporting accurate
diagnoses and personalized intervention plans for stroke
survivors. Moreover, the thorough assessment of validity
and reliability in this study provides a solid foundation
for future research focused on understanding the cogni-
tive effects of stroke and improving assessment tools to
meet the needs of various populations. Consequently,
the OCS-TR is positioned to make substantial contribu-
tions to the field of stroke rehabilitation and cognitive
neuroscience, fostering advancements that can lead to
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enhanced outcomes and improved quality of life for indi-
viduals impacted by stroke.

Limitations

The assessment of cognitive impairment in stroke par-
ticipants exclusively utilized the materials outlined in
the research methodology. It is essential to acknowledge
that the potential influence of therapy on the scales could
not be evaluated due to the unavailability of informa-
tion regarding participants’ therapy status. Additionally,
it is worth noting that the distribution of groups based
on specific variables, such as education levels (e.g., par-
ticipants with primary school education versus those
with higher education), could not be balanced. We also
acknowledge that our pragmatically and clinically guided
inclusion approach, which involved consulting with med-
ical professionals and caregivers when in doubt about
the potential participants’ ability to maintain sufficient
attention, as well as assessing their understanding abili-
ties during the consent procedure is not an objective cri-
terion. Finally, no a priori sample size was set. Instead,
sample sizes from similar published articles were refer-
enced, and effect sizes were reported.

Suggestions

Collaborating with a neurologist to conduct and assess
cognitive evaluations can offer a more comprehensive
understanding of an individual’s performance. A study
encompassing participants in various stages of stroke—
acute, subacute, and chronic—would be particularly
intriguing. Such research could enhance our comprehen-
sion of the intricate relationship between the time after a
stroke and cognitive skills. Additionally, it could provide
insight into the distinct trajectories of recovery or dete-
rioration across different cognitive domains.

Abbreviations

ADD Aphasia Language Assessment Test

BDAE Boston Diagnostic Aphasia Examination

BDI Beck Depression Inventory

BGYAI Barthel Activities of Daily Living Index

CA Coefficient Alpha

CAB Cantonese version of the Western Aphasia Battery

ICC Intraclass Correlation Coefficient

1ISOQOL International Society for Quality-of-Life Research

ISPOR International Society for Pharmacoeconomics and Outcomes
Research

LH Left Hemisphere

MClI Mild Cognitive Impairment

MMSE Mini-Mental State Examination

MOCA Montreal Cognitive Assessment

MOCA-TR Montreal Cognitive Assessment - Turkish Version

MRI Magnetic Resonance Imaging

0Cs Oxford Cognitive Screen

HK-OCS Oxford Cognitive Screen, Hong Kong version

OCS-Dansk  Oxford Cognitive Screen, Danish version

OCS-NL Oxford Cognitive Screen, Dutch version

OCS-P Oxford Cognitive Screen, Portuguese version

OCS-TR Oxford Cognitive Screen, Turkish version

Rus-OCS Oxford Cognitive Screen, Russian version

Page 14 of 16

S-0CS Oxford Cognitive Screen, Spanish version

PALPA Psycholinguistic Assessments of Language Processing in
Aphasia

RH Right Hemisphere

T Spearman’s rank correlation coefficient

SLS Spontaneous Language and Speech (ADD subtest)

SPSS Statistical Package for Social Sciences

Acknowledgements

I, as the corresponding author, express my gratitude to the supportive friends,
dedicated colleagues, and individuals who participated in the study, as well
as their loved ones, for their invaluable contributions to the translation and
adaptation of the Oxford Cognitive Screen. Although | regret not being able
to list everyone by name due to the sheer volume, please know that your
involvement is deeply appreciated. | would also like to express my sincere
thanks to the following individuals for their support and assistance in process
of linguistic adaptations: Prof. Dr. Ozgiir Aydin, Department of Linguistics,
Ankara University, Turkiye; Assoc. Prof. Kadri Kuram, Department of Linguistics,
Bartin University, Turkiye; Assist. Prof. Seren Diizenli Oztiirk, Department of
Speech and Language Therapy, Izmir Bakircay University, Turkiye; Assist. Prof.
Semra Selvi Balo, Department of Speech and Language Therapy, Anadolu
University, Trkiye and SLT. Selen Demirddgenler. Your contributions have
been invaluable.

Author contributions

0.0. Conceive and design the analysis; Collect the data; Contribute data or
analysis tools; Perform the analysis; Write the paper; Review and Edit. B.T.
Review and edit. N.D. Review and edit.

Funding
Not applicable.

Data availability

The datasets generated during and/or analyzed during the current study are
available from the corresponding author on reasonable request. Additionally,
statistics for Form B can be accessed on the official website: https://tez.yok.go
v.tr/UlusalTezMerkezi/ using the dissertation number [703975]. The tables are
included in the appendix. Please note that the thesis is in Turkish.

Declarations

Ethics approval and consent to participate

Informed consent was obtained from all individual participants included

in the study. All experimental procedures including informed consent for
participation in the protocol were approved by the Human Ethics Committee
of Anadolu University (No: 68215917-050.99-E.66402). The procedures used in
this study adhere to the tenets of the Declaration of Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Speech and Language Therapy, Uskiidar University, Istanbul, Ttirkiye
Speech and Language Therapy, izmir Bakircay University, izmir, Ttirkiye
3Nuffield Department of Clinical Neurosciences, University of Oxford,
Oxford, UK

“4Uskudar Universitesi NP Saglik Yerleskesi Saray Mah, Ahmet Tevfik ileri Cd
No:5, Umraniye, Istanbul 34768, Turkey

Received: 25 October 2023 / Accepted: 3 January 2025
Published online: 24 February 2025

References

1. Nys GMS, Van Zandvoort MJE, De Kort PLM, et al. Cognitive disorders
in acute stroke: prevalence and clinical determinants. Cerebrovasc Dis.
2007;23(5/6):408-16. https://doi.org/10.1159/000101464.


https://tez.yok.gov.tr/UlusalTezMerkezi/
https://tez.yok.gov.tr/UlusalTezMerkezi/
https://doi.org/10.1159/000101464

Oguz et al. BMC Psychology

20.

22.

(2025) 13:161

Lesniak M, Bak T, Czepiel, Seniow J, Cztonkowska A. Frequency and prognostic
value of cognitive disorders in stroke patients. Dement Geriatr Cogn Disord.
2008;26(4):356-63. https://doi.org/10.1159/000162262.

Mole JA, Demeyere N.The relationship between early post-stroke cognition
and longer term activities and participation: a systematic review. Neuropsy-
chol Rehabil. 2020;30(2):346-70. https://doi.org/10.1080/09602011.2018.1464
934.

Williams OA, Demeyere N. Association of depression and anxiety with cogni-
tive impairment 6 months after stroke. Neurology. 2021,96(15):1966-74. https
;//doi.org/10.1212/WNL.0000000000011748.

Nys GMS, Van Zandvoort MJE, Van Der Worp HB, De Haan EHF, De Kort

PLM, Jansen BPW, Kappelle LJ. Early cognitive impairment predicts long-
term depressive symptoms and quality of life after stroke. J Neurol Sci.
2006;247(2):149-56. https://doi.org/10.1016/}jns.2006.04.005.

Hurford R, Charidimou A, Fox Z, Cipolotti L, Werring DJ. Domain-specific
trends in cognitive impairment after acute ischaemic stroke. J Neurol.
2013;260:237-41. https://doi.org/10.1007/500415-012-6625-0.

Milosevich E, Pendlebury, Quinn TJ, Demeyere N. Prevalence and measures
of cognitive impairment in chronic stroke: a systematic review and meta-
analysis. Int J Stroke. 2020;15(1):642-642. https://doi.org/10.1161/JAHA.117.0
06443.

Tang EY, Amiesimaka O, Harrison SL, Green E, Price C, Robinson L, Stephan BC.
Longitudinal effect of stroke on cognition: a systematic review. J Am Heart
Assoc. 2018;7(2). https://doi.org/10.1161/JAHA.117.006443.

Tang EYH, Robinson L, Stephan BCM. Risk prediction models for post-stroke
dementia. Geriatrics. 2017;2(3):19. https://doi.org/10.1161/10.3390/geriatrics2
030019.

Rost NS, Brodtmann A, Pase MP, van Veluw SJ, Biffi A, Duering M, Dichgans M.
Post-stroke cognitive impairment and dementia. Circ Res. 2022;130(8):1252—
71. https;//doi.org/10.1161/CIRCRESAHA.122.319951.

Carota A, Berney A, Aybek S, laria G, Staub F, Ghika-Schmid F, Bogousslavsky

J. A prospective study of predictors of poststroke depression. Neurology.
2005;64(3):428-33. https://doi.org/0.1212/01. WNL.0000150935.05940.2D.
Demeyere N, Riddoch MJ, Slavkova E, Jones K, Reckless |, Mathieson P,
Humphreys GW. Domain-specific versus a generalized cognitive screening in
acute stroke. J Neurol. 2016;263:306-15. https://doi.org/10.1007%2Fs00415-0
15-7964-4.

QuinnTJ, Richard E, Teuschl Y, Gattringer T, Hafdi M, O'Brien JT, ... Markus,
HS.European Stroke Organisation and European Academy of Neurology joint
guidelines on post-stroke cognitive impairment. Eur J Neurol. 2021; 28(12). ht
tps://doi.org/10.1111/ene.15068.

Mancuso M, Varalta V, Sardella L, Capitani D, Zoccolotti P, Antonucci G. Italian
normative data for a stroke specific cognitive screening tool: the Oxford
Cognitive screen (OCS). Neurol Sci. 2016;37(10). https:/link.springer.com/arti
cle/10.1007/510072-016-2650-6.

Khaw J, Subramaniam P, Abd Aziz NA, Ali Raymond A, Wan Zaidi WA,

Ghazali SE. Current update on the clinical utility of MMSE and MOCA for
stroke patients in Asia: a systematic review. Int J Environ Res Public Health.
2021;18(17). https://doi.org/10.3390/ijerph18178962.

Delavaran H, Jonsson AC, Lovkvist H, lwarsson S, Elmstahl S, Norrving B,
Lindgren A. Cognitive function in stroke survivors: a 10-year follow-up study.
Acta Neurol Scand. 2017;136(3):187-94. https://doi.org/10.1111/ane.12709.
Bour A, Rasquin S, Boreas A, Limburg M, Verhey F. How predictive is the MMSE
for cognitive performance after stroke? J Neurol. 2010,257(4):630-7. https://d
0i.0rg/10.1007/500415-009-5387-9.

Tiirkiye Istatistik Kurumu (TUIK). Oliim ve Oliim Nedeni Istatistikleri. https://da
ta.tuik.gov.tr/Bulten/Index?p=0lum-ve-Olum-Nedeni-Istatistikleri-2019-3371
0.2019; Accessed 14 January 2024.

United Nations, Department of Economic and Social Affairs. Population Divi-
sion. World Population Ageing. https://www.un.org/development/desa/pd/s
ites/www.un.org.development.desa.pd/files/files/documents/2020/May/un_
2017_worldpopulationageing_report.pdf. 2017; Accessed 14 January 2024.
Demeyere N, Riddoch MJ, Slavkova ED, Bickerton WL, Humphreys GW. The
Oxford Cognitive screen (OCS): validation of a stroke-specific short cognitive
screening tool. Psychol Assess. 2015;27(3):883-94. https://doi.org/10.1037/pa
s0000082.

Shendyapina M, Kuzmina E, Kazymaev S, Petrova A, Demeyere N, Weekes

BS. The Russian version of the Oxford Cognitive screen: a validation study on
stroke survivors. Neuropsychol. 2019;33(1):77-92. https://doi.org/10.1037/ne
u0000491.

Robotham RJ, Riis JO, Demeyere N. A Danish version of the Oxford cognitive
screen: a stroke-specific screening test as an alternative to the MoCA. Aging

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Page 15 of 16

Neuropsychol Cogn. 2019;27(1):52-65. https://doi.org/10.1080/13825585.201
9.1577352.

Selekler K, Cang6z B, Ulug S. Power of discrimination of Montreal Cognitive
Assessment (MOCA) scale in Turkish patients with mild cognitive impairment
and Alzheimer’s disease. Turk j geriatr. 2010;13:166-71.

Ozdilek B, Kenangil G. Validation of the Turkish version of the Montreal Cogni-
tive Assessment Scale (MoCA-TR) in patients with Parkinson’s disease. Clin
Neuropsychol. 2014;28(2):333-43. https://doi.org/10.1080/13854046.2014.88
1554.

Togram B, Mavis . Afazi Dil Degerlendirme Testi'nin gecerlik, giivenirlik ve
standardizasyon calismasi. Turk J Neurol. 2012;27(3):96-103. https://doi.org/1
04274/Tnd.16779.

Klcukdeveci A, Yavuzer G, Tennant A, Stldur N, Sonel B, Arasil T. Adaptation of
the modified Barthel Index for use in physical medicine and rehabilitation in
Tarkiye. Scand J Rehabil Med. 2000;32(2):87-92. PMID: 10853723.

Hisli N. Beck Depresyon Olceginin bir Ttrk 6rnekleminde gegerlik ve
guvenilirligi. Turk Psikol Derg. 1988;6:118-22.

Oxford University Innovations. Concept Elaboration Report & Translation and
Linguistic Validation Process. 2016; https://doi.org/10.17605/0OSFIO/MQN6D
SUBTLEX-UK. Subtitle-based word frequencies for British English. http://mesh
ugga.ugentbe/open-lexicons/interfaces/subtlex-uk/. 2014; Accessed 08 July
2020.

SUBTLEX-UK. Subtitle-based word frequencies for British English. http://crr.ug
ent.be/programs-data/lexicon-projects. 2014; Accessed 08 July 2020.

Van Heuven WJ, Mandera P, Keuleers E, Brysbaert M, SUBTLEX-UK:. A new

and improved word frequency database for British English. Q J Exp Psychol.
2014,67(6):1176-90.

Aksan Y, Aksan M, Mersinli U, Demirhan UU. A frequency Dictionary of Turkish.
Taylor & Francis; 2016.

Altun HO. Duizeltme isareti ve tirkgede yazildigi gibi okunmayan kelimeler.
Atatiirk Universitesi Tirkiyat Arastirmalan Enstittisti Dergisi. 2010; 17 (43):
167-179. Accessed from https://dergipark.org.tr/tr/pub/ataunitaed/issue/288
2/39774

Kilig M, Kilig MA. Turkgeye yabanci dillerden gegen kelimelerde algisal tnli
ttremesi. 7. Uluslararasi Turk Dili Kurultay. Ankara; 2012.

Rotenberg S, Ruthralingam M, Hnatiw B, Neufeld K, Yuzwa KE, Arbel |, Dawson
DR. Measurement properties of the multiple errands test: a systematic review.
Arch Phys Med Rehabil. 2020;101(9):1628-42. https://doi.org/10.1016/j.apmr.
2020.01.019.

Koo TK, Li MY. A guideline of selecting and reporting intraclass correlation
coefficients for reliability research. J Chiropr Med. 2016;15(2):155-63. https.//
doi.org/10.1016/jjcm.2016.02.012.

Hong WJ, Tao J, Wong AW, Yang SL, Leung MT, Lee T, Chen LD. Psychometric
properties of the Chinese (Putonghua) version of the Oxford Cognitive screen
(OCS-P) in subacute poststroke patients without neglect. Biomed Res Int.
2018;1-12. https://doi.org/10.1155/2018/6827854.

Huygelier H, Schraepen B, Demeyere N, Gillebert CR. The Dutch version of the
Oxford Cognitive screen (OCS-NL): normative data and their association with
age and socio-economic status. Aging Neuropsychol Cogn. 2020;27(5):765-
86. https://doi.org/10.1080/13825585.2019.1680598.

Robotham RJ, Riis JO, Demeyere N. A Danish version of the Oxford cognitive
screen: a stroke-specific screening test as an alternative to the MoCA. Aging
Neuropsychol Cogn. 2020;27(1):52-65. https://doi.org/10.1080/13825585.201
9.1577352.

Sanctuary C, Hewitt L, Demeyere N, Kankkunen K, Oxenham D, Simpson DB,
Marsden DL. The Oxford Cognitive screen for use with Australian people
after stroke (OCS-AU): the adaptation process and determining cut scores for
cognitive impairment using a cross-sectional normative study. Aust Occup
Ther J. 2023,;70(1):73-85. https://doi.org/10.1111/1440-1630.12838.

Kong AP, Lam PHP, Ho DWL, Lau JK, Humphreys GW, Riddoch J, Weekes B. The
Hong Kong version of the Oxford Cognitive screen (HK-OCS): validation study
for cantonese-speaking chronic stroke survivors. Aging Neuropsychol Cogn.
2016;23(5):530-48. https://doi.org/10.1080/13825585.2015.1127321.

Secer I. Psikolojik Test Gelistirme ve Uyarlama Stireci: SPSS ve LISREL
Uygulamalari. Ani yayincilik: Ankara; 2018.

Ramos CCF, Amado DK, Borges CR, Bergamaschi E, Nitrini R, Brucki SMD.
Oxford Cognitive screen—Brazilian Portuguese version (OCS-Br): a pilot study.
Dement Neuropsychol. 2018;12(4):427-31. https://doi.org/10.1590/1980-576
42018dn12-040014.

Valera-Gran D, Lopez-Roig S, Hurtado-Pomares M, Peral-Gémez P, Garcfa-
Manzanares M, Sunyer Catlla M, Sdnchez-Pérez A. Validation of the Spanish
version of the Oxford Cognitive screen (S-OCS): psychometric properties of a


https://doi.org/10.1159/000162262
https://doi.org/10.1080/09602011.2018.1464934
https://doi.org/10.1080/09602011.2018.1464934
https://doi.org/10.1212/WNL.0000000000011748
https://doi.org/10.1212/WNL.0000000000011748
https://doi.org/10.1016/j.jns.2006.04.005
https://doi.org/10.1007/s00415-012-6625-0
https://doi.org/10.1161/JAHA.117.006443
https://doi.org/10.1161/JAHA.117.006443
https://doi.org/10.1161/JAHA.117.006443
https://doi.org/10.1161/10.3390/geriatrics2030019
https://doi.org/10.1161/10.3390/geriatrics2030019
https://doi.org/10.1161/CIRCRESAHA.122.319951
https://doi.org/0.1212/01.WNL.0000150935.05940.2D
https://doi.org/10.1007%2Fs00415-015-7964-4
https://doi.org/10.1007%2Fs00415-015-7964-4
https://doi.org/10.1111/ene.15068
https://doi.org/10.1111/ene.15068
https://link.springer.com/article/10.1007/s10072-016-2650-6
https://link.springer.com/article/10.1007/s10072-016-2650-6
https://doi.org/10.3390/ijerph18178962
https://doi.org/10.1111/ane.12709
https://doi.org/10.1007/s00415-009-5387-9
https://doi.org/10.1007/s00415-009-5387-9
https://data.tuik.gov.tr/Bulten/Index?p=Olum-ve-Olum-Nedeni-Istatistikleri-2019-33710
https://data.tuik.gov.tr/Bulten/Index?p=Olum-ve-Olum-Nedeni-Istatistikleri-2019-33710
https://data.tuik.gov.tr/Bulten/Index?p=Olum-ve-Olum-Nedeni-Istatistikleri-2019-33710
https://www.un.org/development/desa/pd/sites/www.un.org.development.desa.pd/files/files/documents/2020/May/un_2017_worldpopulationageing_report.pdf
https://www.un.org/development/desa/pd/sites/www.un.org.development.desa.pd/files/files/documents/2020/May/un_2017_worldpopulationageing_report.pdf
https://www.un.org/development/desa/pd/sites/www.un.org.development.desa.pd/files/files/documents/2020/May/un_2017_worldpopulationageing_report.pdf
https://doi.org/10.1037/pas0000082
https://doi.org/10.1037/pas0000082
https://doi.org/10.1037/neu0000491
https://doi.org/10.1037/neu0000491
https://doi.org/10.1080/13825585.2019.1577352
https://doi.org/10.1080/13825585.2019.1577352
https://doi.org/10.1080/13854046.2014.881554
https://doi.org/10.1080/13854046.2014.881554
https://doi.org/10.4274/Tnd.16779
https://doi.org/10.4274/Tnd.16779
https://doi.org/10.17605/OSF.IO/MQN6D
http://meshugga.ugent.be/open-lexicons/interfaces/subtlex-uk/
http://meshugga.ugent.be/open-lexicons/interfaces/subtlex-uk/
http://crr.ugent.be/programs-data/lexicon-projects
http://crr.ugent.be/programs-data/lexicon-projects
https://dergipark.org.tr/tr/pub/ataunitaed/issue/2882/39774
https://dergipark.org.tr/tr/pub/ataunitaed/issue/2882/39774
https://doi.org/10.1016/j.apmr.2020.01.019
https://doi.org/10.1016/j.apmr.2020.01.019
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1155/2018/6827854
https://doi.org/10.1080/13825585.2019.1680598
https://doi.org/10.1080/13825585.2019.1577352
https://doi.org/10.1080/13825585.2019.1577352
https://doi.org/10.1111/1440-1630.12838
https://doi.org/10.1080/13825585.2015.1127321
https://doi.org/10.1590/1980-57642018dn12-040014
https://doi.org/10.1590/1980-57642018dn12-040014

Oguz et al. BMC Psychology

45.

46.

47.

(2025) 13:161

short cognitive stroke-specific screening tool. Clin Rehabil. 2019;33(4):724-36.

https://doi.org/10.1177/0269215518819046.

Patel MD, Coshall C, Rudd AG, Wolfe CD. Cognitive impairment after stroke:
clinical determinants and its associations with long-term stroke outcomes. J
Am Geriatr Soc. 2002;50(4):700-6. https://doi.org/10.1046/j.1532-5415.2002.5
0165x.

Sun JH, Tan L, Yu JT. Post-stroke cognitive impairment: epidemiology, mecha-
nisms and management. Ann Transl Med. 2014;2(8):80. https://doi.org/10.397
8/j.issn.2305-5839.2014.08.05.

Nakling AE, Aarsland D, Naess H, Wollschlaeger D, Fladby T, Hofstad H,
Wehling E. Cognitive deficits in chronic stroke patients: neuropsychological
assessment, depression, and self-reports. Dement Geriatr Cogn Dis Extra.
2017;29(2):283-96. https://doi.org/10.1159/000478851.

48.

49.

50.

Page 16 of 16

Buytkozturk S. Sosyal Bilimler icin Veri Analizi El Kitabi. Ankara: Pegem
Yayincilik; 2007.

Ozdamar K. Statistical data analysis by virtue of package software programs.
2011; 8th Edition, Kaan Bookstore, Eskisehir.

Terzi Y. Anket, Gecerlik-Giivenirlik Analizi. Ondokuz Mayis Universitesi. htt
ps://personel.omu.edu.tr/docs/ders_dokumanlari/1030_32625_1500.pdf
Accessed. 2019; 20 September 2021.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1177/0269215518819046
https://doi.org/10.1177/0269215518819046
https://doi.org/10.1046/j.1532-5415.2002.50165.x
https://doi.org/10.1046/j.1532-5415.2002.50165.x
https://doi.org/10.3978/j.issn.2305-5839.2014.08.05
https://doi.org/10.3978/j.issn.2305-5839.2014.08.05
https://doi.org/10.1159/000478851
https://personel.omu.edu.tr/docs/ders_dokumanlari/1030_32625_1500.pdf
https://personel.omu.edu.tr/docs/ders_dokumanlari/1030_32625_1500.pdf

	﻿Adaptation of Oxford Cognitive Screen into Turkish (OCS-TR): Validity and reliability study in stroke survivors
	﻿Abstract
	﻿Introduction
	﻿Method
	﻿Participants
	﻿Materials
	﻿Oxford cognitive screen
	﻿Adaptation of the Oxford Cognitive Screen (OCS) to Turkish: translation and cultural-linguistic modifications
	﻿Procedure
	﻿Data Analysis

	﻿Results
	﻿Validity findings
	﻿Content validity
	﻿Known-groups validity
	﻿Convergent validity and divergent validity
	﻿Concurrent validity
	﻿Reliability findings
	﻿Internal consistency reliability
	﻿Test-retest reliability
	﻿Inter-rater reliability and intra-rater reliability
	﻿Parallel forms reliability



	﻿Discussion
	﻿Validity
	﻿Reliability

	﻿Conclusion
	﻿Limitations
	﻿Suggestions

	﻿References


