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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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KAZAKH ADAPTATION OF THE MONTREAL COGNITIVE ASSESSMENT (MOCA)

1Utegenova A., 1Utepkaliyeva A., 1Kabdrakhmanova G., 1Khamidulla A., 1Seitmaganbetova N.

1West Kazakhstan Marat Ospanov Medical University, Aktobe, Kazakhstan

Introduction. Cognitive impairment (CI) often accompanies 
Parkinson’s Disease (PD) and occurs when regulation of 
serotonergic, noradrenergic or cholinergic neurotransmitter 
systems is disrupted [1]. To date, several prospective and 
cross-sectional studies on the prevalence of CI in PD have 
been conducted, as a result of which it was found that CI in PD 
occurs in up to 70% of cases, depending on disease severity, the 
prevalence of dementia is estimated to be as high as 24 million 
globally. It is estimated that cases of dementia will double every 
20 years through 2040, resulting in a huge health care burden 
[2-4].  In the International Parkinson and Movement Disorder 
Society(MDS) guidelines, CI in PD are divided into two groups: 
mild cognitive impairment (MCI) and dementia in PD [5]. CI 
is heterogeneous in symptoms, severity, and progression. 
In accordance with MDS diagnostic criteria, dementia in PD 
develops gradually and includes disorders in more than one 
cognitive area, combined with an impact on daily activities [6]. 
Therefore, the main difference between CI in PD and dementia 
in PD is the absence of a limiting effect on the patient's daily 
activities [7].

The MDS Task Force [8] proposed clinical criteria [6] and 
an algorithm for diagnosing dementia in PD [9], according to 
which, the diagnosis of "Dementia in PD", is assigned in cases 
of dysfunction in more than one cognitive area (attention, 
executive functions, visual-spatial orientation, memory and 
speech) which limit daily activities [10]. For this reason we chose 
a clinical group as the study group in this adaptation. Diagnosis 
of CI in PD in clinical practice includes a carefully collected 
patient and family history, neuropsychological evaluation and 
neuroimaging. According to MDS recommendations, the use 
of the Montreal Cognitive Assessment (МоСА) as a screening 
tool for detection of CI in PD is preferred over the widely used 
MMSE (Mini Mental State Examination Scale), due to a more 
detailed assessment of executive skills in the former [11]. 
According to a meta-analysis by Ciesielska et al., MoCA better 
meets the criteria for screening tests for moderate CI in patients 
over 60 years of age than MMSE [12]. More so, MoCA has 
the discriminatory ability to distinguish healthy individuals in 
a control group from subjects with MCI or mild Alzheimer's 
disease [13]. 

The MoCA scale is widely used all over the world. Although 
due to strong cultural dependence, it has been widely revised in 
various countries. Due to the obvious difference in culture and 
lifestyle between nationalities, given the atypical illustrations, 
incomprehensible words and lack of understanding, MoCA 
requires further evaluation and possibly revision in order to 
better adapt to the Kazakh language. The best illustration of 
the MoCA protocol should help minimize unnecessary disputes 
and difficulties among Kazakh patients with Parkinson Disease. 
This study was designed to use MoCA to study mild cognitive 
impairment in Kazakh patients with PD. Moreover, we hope to 
further modify MoCA in clinical practice so that it conforms to 

Kazakh cultural traditions, life habits and experience, as well as 
to increase its reliability and validity for the Kazakh population. 
The use of unified scales facilitates the objective assessment 
of the patient's condition and allows timely diagnosis of 
CI in PD. In order to adapt the scales for use in the Kazakh-
speaking population, it is necessary to carry out validation 
and, accordingly, to assess the reliability of Kazakh-speaking 
versions. The study is rated Class III because of the cross-
sectional study design and the absence of diagnostic uncertainty 
regarding the presence or absence of MCI in PD patients in the 
included patients.

The aim of our study was to provide a linguo-cultural adaptation 
of the original version of the Montreal cognitive assessment 
(MоCA) scale (version 7.1) with an assessment reliability of the 
Kazakh-language version.

Materials and methods. Study characteristics. The study 
involved 50 adult patients with a diagnosis of Parkinson's disease 
in accordance with the clinical criteria of MDS et al. [8] (Table 
1). The study was performed in accordance to STARD guidelines 
(http://www.equator-network.org/reporting-guidelines/stard).
Patients were selectively included in the study according to 
inclusion and exclusion criteria. Criteria for inclusion of patients 
in the prospective study: clinically "reliable" Parkinson's 
disease (MDS, 2015); knowledge of the Kazakh language; 
written consent to participate in neuropsychological testing. 
Exclusion criteria: patients with diagnoses: parkinsonism 
syndrome, essential tremor, progressive supranuclear palsy, 
Lewy body dementia, Alzheimer's disease, unwillingness to 
participate in the study. Patient participation in the study abided 
by the principles of the Helsinki Declaration. The conclusion 
of the local bioethical commission of the West Kazakhstan 
Marat Ospanov Medical University (No.20 from 09.04.2019, 
session No. 3) was obtained. 27 patients had higher education, 
23 patients - secondary education. The average score on the 
Movement Disorder Society Unified Parkinson’s Disease 
Rating Scale for men was 40.6 ± 21.5, for women - 41.9 ± 22.8. 

Table 1. Patient demographics and disease duration

Sex Number of 
patients (n)

Age, years 
(mean±standard 
deviation)

Disease 
duration, years 
(mean±standard 
deviation)

Male 15
63.5±8.9 5.6±2.9

Female 35

MoCA translation and adaptation. The criteria for translator's 
competencies were obtained from developers of the MoCA 
(Version 7.1). The translators met all the criteria: a medical 
professional with experience in neuropsychological testing; a 
university employee; a native of the country where the language 
is spoken (Kazakhstan); fluent in the language to be translated 
(Kazakh) [14].
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An agreement with the MoCA (Version 7.1) developers on 
compliance of translators with existing criteria was obtained. As 
part of the validation procedure, the translation of the MoСA scale 
was carried out from English into Kazakh by three independent 
translators (two neurologists of Kazakh nationality who are fluent 
in English and one professional translator without a medical 
education). The three translation options were then discussed by 
a working group consisting of two neurologists who are fluent in 
English. Each item on the scale was voted on for validation. 

A professional translator who was not familiar with the English 
version of the MoCA, made a reverse translation of the Kazakh-
language version into English. The back-translated version was 
revised to take into account linguistic and semantic equivalents 
and was approved by the creators of the scale. Lastly, the final 
Kazakh version of MoCA was validated on a pilot trial of 50 
patients with PD, which is necessary in order to determine the 
acceptability of translations (instructions, questions and answers) 
for local clinical application. Two main aspects were checked – 
the equivalence of points and answer options in translation from 
the original. At the end of the survey, the interviewer asked the 
subject if he had problems understanding the questionnaire. 
During the survey, the wording of the questions and answer 
options were adjusted based on the wishes of the respondents.

Clinical evaluation of cognitive functions was carried out 
according to the following algorithm: anamnesis evaluation, 
assessment on the Montreal scale of cognitive functions MoCA. 
When studying the reliability of the Kazakh-language version of 
the MoCA scale, internal consistency was then assessed using 
the Cronbach's alpha coefficient [13].

Statistical evaluation. The volume of the representative 
sample corresponded to generally accepted recommendations 
[15]. The number of patients was sufficient as the population 
was homogeneous (only patients with Parkinson's disease) [16]. 
The sample size (n=50) was sufficient, assuming a deviation 
of 0.26 points from the theoretically true sample average. The 
intra-test uniformity and reliability of the scale were evaluated 
by calculating the Cronbach's alpha coefficient.

Results. The Kazakh version of the Montreal Cognitive 
Assessment was developed in accordance to existing translation 
and adaptation guidelines (Fig 1). Statistical evaluation (Table 
1) showed that the Cronbach's alpha coefficient was 0.77. 
According to existing concepts, the value of the Cronbach's 
alpha coefficient within the range of 0.70–0.80 is sufficient 
for application in research, while a value of >0.90, shows 
applicability in clinical practice [14]. Our results show that the 
Kazakh adaptation can be recommended for use in research. 

Fig. 1. Kazakh adaptation of MoCA.
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Results of assessing the cognitive status of studied patients 
according to MoCA. The evaluated patients in most cases 
demonstrated impairments in visual-constructive, executive 
skills, short-term memory, and abstract thinking. No adverse 
effects were noted throughout testing. 

Discussion. Regional adaptations of the MoCA have been 
undertakenin several different countries. Validation of the 
MoCA was performed by Yali Zhai on patients in the Chinese 
population, with a Cronbach's alpha coefficient of 0.862 
(p<0.01). When the MoCA cut-off point score was 28, the 
Area under the ROC curve (AUC - Area Under Curve) was 
0.859 [17]. Validation on Japanese population conducted by 
Fujiwara et al. showed Cronbach's alpha of 0.74. The reliability 
of the MoCA retest-test using intra-class correlation coefficient 
between the scores at the initial examination and subsequent 
examination after 8 weeks was 0.88 (p<0.001) [18]. According 
to Razali et al, validation of the MoCA in Malaysian patients 
showed good internal consistency with the Cronbach's alpha 
of 0.80 [19]. Similar results were presented by the Brazilian 
researchers Claudia et al., the Cronbach's alpha coefficient for 
MoCA in the presented studies was 0.75. Time stability-retest 
(repeated testing after 3 months) when using the MOS of intra-
class correlation, resulted in a Cronbach’s coefficient of 0.75 
(p<0.001). MoCA for MCI were 81% and 77%, respectively, 
with a cutoff of 25 points. The area under the ROC curve for 
MCI prediction was 0.82 to 0.06 [20]. This article focused on 
language adaptation of the scale and the main statistical test 
(Cronbach's alpha) measured the internal consistency of the test.

Study limitations included small sample size, though within 
acceptable limits. Lack of validation premise, which can be later 
assessed in follow up studies, as the main goal of the current 
study was primary evaluation of the MoCA Kazakh adaptation 
reliability. The results further present a cohort generalization, 
as it was tested on a clinical population. Nonetheless, these 
limitations do not undermine the validity of the study assessing 
the Kazakh linguo-cultural adaptation of the MoCA tool. 

Our results show that the MoCA is a reliable tool in its 
current adaptation to the Kazakh language. This will allow 
further use of the MoCA tool, significantly expanding the 
inclusion of Kazakh population in multinational and large 
scale studies. This has substantial implications in research 
collaboration, standardization of patient care and treatment 
quality improvement. The tendency to follow uniform and 
internationally adapted tests is a result of natural globalization 
of medical research. Our study presents the development of an 
official Kazakh-language version of the Montreal Cognitive 
Assessment for assessing the cognitive status of patients with 
PD, which will help expand the participation of Kazakh-
speakers in research aiming to evaluate cognitive disorders in 
patients with PD and other diseases of the nervous system.

Conclusion. The result of this study was the linguo-cultural 
adaptation of the official Kazakh-language version of the 
Montreal Cognitive Assessment (MоCA) tool for assessing 
the cognitive status of patients with PD, which will expand the 
participation of Kazakh-speaking people in multicenter and 
international studies in order to assess cognitive impairment in 

patients with PD and other diseases of the nervous system.
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Abstract. Objective. The Montreal Cognitive Assessment 
(MoCA) is a brief cognitive evaluation tool that has been 
developed for screening of patients for Mild Cognitive 
Impairment (MCI). MCI is a recognized high-risk state for 
Alzheimer’s disease development. The aim of the present study 
was to create a Kazakh-language adaptation of the original 
version of the Montreal Cognitive Assessment (version 7.1) and 
evaluate its reliability by determining internal consistency using 
the Cronbach's alpha coefficient. Materials and methods. 
This prospective study involved 50 patients diagnosed with 
Parkinson's disease in accordance with the 2015 MDS clinical 
criteria with diagnosed MCI according to clinical guidelines 

of the Movement disorder society (MDS). Clinical and 
neuropsychological evaluation were carried out on all patients. 
Results. The internal consistency and reliability of the translated 
scale were investigated by means of the Cronbach alpha 
coefficient. The Cronbach’s alpha coefficient for the MoCA 
Kazakh version was 0.77. Conclusion. While the evaluation 
of discriminatory validity was not performed in this study, the 
Kazakh adaptation of the MoCA was shown to be a reliable tool 
for screening MCI among patients with Parkinson’s Disease.

Keywords. MoCA, mild cognitive impairment, 
neuropsychology, cognitive assessment, 
neuropsychologicaltests.

KAZAKH ADAPTATION OF THE MONTREAL COGNITIVE ASSESSMENT (MOCA)

1Utegenova A., 1Utepkaliyeva A., 1Kabdrakhmanova G., 1Khamidulla A., 1Seitmaganbetova N.

1West Kazakhstan Marat Ospanov Medical University, Aktobe, Kazakhsta


	Title

