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Validation of the Sinhala version of the Montreal Cognitive Assessment
in screening for dementia
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Abstract
Objectives To validate the Sinhala version of the Montreal
Cognitive Assessment (MoCA) scale in screening for
dementia.
Methods The MoCA translation and cultural adaptation
was carried using a combined qualitative and quantitative
approach. Sample size was calculated to detect a targeted
sensitivity of 85% and a specificity of 85%. Sample consisted
of 49 participants diagnosed with dementia of the
Alzheimer’s type (AD) according to DSM-IV criteria and
49 normal controls (NC) aged ≥50 years. All subjects
were administered the Mini Mental State Examination
(MMSE) and MoCA Sinhala version (MoCA-S). Concurrent
validity was assessed using Pearson correlation
coefficients between the MoCA-S scores and MMSE
scores. Criterion validity was assessed using receiver
operating characteristic (ROC) analysis.
Results Mean MoCA scores between NC (26.71, SD 2.4)
and AD group (16.78, SD 5.9) were significantly different
(t=10.8, p<0.001). Cronbach’s alpha of 0.818 indicated
good internal consistency. Attention (digit span, sustained attention, and the serial 7 calculation task) had
the highest discriminant ability followed by visuospatial
skills (trail making, cube drawing and clock drawing).
Naming had poor discriminant ability. There was a high,
positive correlation between MoCA-S total scores and
MMSE total scores. (r=0.907, p<0.001). The area under
the ROC curve was 0.975 (95%CI 0.94-1.0) for the MoCA
and 0.928 (95% CI 0.87-0.98) for MMSE. A cut-off value of
24 provided the best balance between sensitivity (98.0
7%) and specificity (79.6 %).
Conclusion MoCA-S is a valid and reliable instrument
which can be used as a brief screening instrument for
dementia in Sri Lanka.
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Introduction
With the increase in the elderly population in Sri
Lanka, dementia has become an important health problem.

A survey of a semi-urban population in Sri Lanka found
an overall prevalence of dementia of 3.98% (95% CI
2.6-5.7) among those aged ≥65 years [1]. Many with
dementia remain undiagnosed for years. Early diagnosis
is important because intervention with cognitive
stimulation, physical exercise, aggressive treatment of risk
factors and pharmacological interventions can slow down
cognitive deterioration [2].
Apart from lack of public knowledge about dementia,
lack of awareness by the medical profession regarding
diagnostic criteria and cognitive testing contributes to
low rates of detection. In Sri Lanka in a general medical
ward 55.2% of patients over 65 years who had a secondary
education scored at or below 23 on the MMSE [3]. Many
of these patients would not have been identified by
clinicians as requiring interventions for cognitive
impairment.
Clinical diagnosis of dementia is made using
standardised operational criteria such as the DSM-IV
criteria (Diagnostic and Statistical Manual) or the NINCDSADRDA criteria (National Institute of Neurological and
Communicative Disorders and Stroke and Alzheimer's
Disease and Related Disorders Association) [4, 5].
Neuropsychological tests are used in screening for
dementia and are particularly useful for identifying those
with early stages of the disorder. Testing also helps detail
the areas of cognitive impairment, assess the severity and
monitor the progress of the disease.
New knowledge about Alzheimer’s and other
dementias has led to the recognition of intermediate clinical
states where cognitive impairment does not reach the
threshold for dementia [6]. Therefore sensitive screening
tools which can identify early stages of the disease are
being developed.
Mild cognitive impairment (MCI) is defined as an
intermediate clinical state between normal aging and
dementia and is thought to precede and progress to
dementia in many cases [7]. There are several definitions
of MCI. Diagnosis of MCI according to Peterson criteria
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require subjective complaints of gradual memory loss over
6 months reported by the patient or the family, objective
evidence of memory loss, general preservations of other
cognitive domains and preserved functioning in terms of
activities of daily living [7].

was carried using a combined qualitative and quantitative
approach [24]. Translation of the instrument alone was
not adequate and adaptation appropriate to the local
culture was necessary for certain items. Details of changes
done in the process of adaptation are given in Table 1.

Complex test batteries such as the CAMDEX
(Cambridge Mental Disorders of the Elderly Examination)
or the CAMCOG which forms part of the CAMDEX are
too detailed to be used as bed side tests or as screening
tools [8]. Instead, brief cognitive assessment tools such
as the Mini Mental State Examination (MMSE) are widely
used in clinical practice. The MMSE has been translated
and culturally adapted for use in Sri Lanka [9]. However,
it has several disadvantages. The MMSE shows high
sensitivity for moderate-to-severe cognitive impairment
but lower sensitivity for mild degrees of cognitive
impairment [10-12]. The MMSE also has very low
sensitivity in detecting mild cognitive impairment (MCI)
[13].

The translated scale was back translated into English
by a bilingual expert who was not familiar with the original
MoCA scale and then compared with the original scale.
The translated instrument was pre-tested on a group of 20
individuals from the community.

The MoCA (Montreal Cognitive Assessment) was
developed as a tool to screen patients with mild cognitive
complaints who usually perform in the normal range on
the MMSE. It also addresses the difficulties of detecting
early dementia as many of these patients score over 26 in
the MMSE. It is able to differentiate between normal and
MCI as well as between MCI and early dementia. The
original validation study of the MoCA reported a
sensitivity of 100% and specificity of 87% in detecting
mild Alzheimer’s disease (cut-off 26). It reported a
sensitivity of 90% in detecting MCI [14].
MoCA has been translated into 36 languages [15].
Its validity in detecting cognitive impairment in different
clinical populations with Parkinson disease, brain
metastases and strokes has been established [16-18]. The
high sensitivity of the MoCA in detecting MCI and
dementia has been confirmed by studies carried out in
many countries [19-23].
The MoCA covers eight cognitive domains;
visuospatial skills, executive functions, short term memory
recall, attention, concentration, working memory, language
and orientation. It gives a maximum score of 30.

Sample size was calculated to detect a targeted
sensitivity of 85% and a specificity of 85% [25]. The study
was conducted in Colombo. The study sample consisted
of 49 participants diagnosed as having dementia of the
Alzheimer’s type (AD) according to DSM-IV criteria and
49 normal controls (NC) aged ≥50 years who were recruited
from the community. In both groups those with visual and
hearing impairment, those who were illiterate and people
with mental retardation were excluded as these deficits
compromise the ability to complete the test. Normal
controls underwent a screening clinical assessment to
exclude the presence of dementia. In this group people
with complaints of memory or cognitive impairment,
history of head trauma, stroke or depressive illness were
excluded.
Patients with dementia were recruited from the
University Psychiatry Unit of the National Hospital of Sri
Lanka, Colombo. Dementia of the Alzheimer’s type (AD)
was diagnosed according to DSM-IV criteria after clinical
interview by a consultant psychiatrist. All patients with
dementia had biochemical screening and a neuro-imaging
tests (CT scan or MRI) to exclude other causes of dementia
and cognitive impairment.
All participants were administered the MMSE and
MoCA Sinhala version (MoCA-S) by a Senior Registrar
or Registrar in Psychiatry trained in the administration of
the MoCA and the MMSE. To correct for education
effects, one point was added to the total MoCA-S score
for participants with ≤12 years of education (if total
MoCA score was <30) as recommended by authors of the
scale.

Only a few neuropsychological tests have been
translated and validated for use in Sri Lanka. Because the
MoCA is a sensitive tool for detecting early dementia
which can easily be administered as a bedside test, and is
available in the public domain, we decided to translate
and culturally adapt the MoCA and investigate its validity
in detecting dementia in a Sri Lankan population.

Internal consistency was measured using Cronbach’s
alpha. Concurrent validity was assessed using Pearson
correlation coefficients between the MoCA-S scores and
MMSE scores. Criterion validity was assessed using
receiver operating characteristic (ROC) analysis which
gave the sensitivity and specificity of the MoCA at
different cut-off points. Statistical analysis was carried
out using Stata.

Methods

Written informed consent was obtained from all
participants. Ethical approval was obtained from the Ethics
Review Committee of the National Hospital of Sri Lanka.

The translation of the MoCA and cultural adaptation
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Table 1. Changes in the process of translation and adaptation of the MoCA
MoCA original English
version

MoCA Sinhala
version

Trail making test

First five letters of the
English alphabet

Replaced by the first five
letters of the Sinhala alphabet

Naming

Pictures of lion,
rhinoceros, camel

Pictures of lion,
rabbit and elephant

Pilot study found normal
healthy people had
difficulty identifying
rhinoceros and camel

Memory

Face, velvet, church,
daisy, red

Velvet replaced by Sinhala
word for cotton, church replaced
by Sinhala word for temple, daisy
replaced by a flower ‘Araliya’

People unfamiliar with
velvet. Majority of Sinhala
speaking people are
Buddhist and are more
familiar with the term
temple. Daisy replaced by
name of a common flower
in Sri Lanka

List of letters

List of letters of the English
alphabet

Replaced by Sinhala letter with a
corresponding sound

Language
Sentence 1

“I know that John is the one
to help today”.

Sentence translated to retain same
meaning and same number of words.
Name “John” replaced with “Nimal”.

Use of a common
name in Sri Lanka.

Language
Sentence 2

“The cat always hid under
the couch when dogs were
in the room”.

Sentence translated to retain
same number of words. The meaning
has changed slightly. Back translation
of Sinhala sentence is as follows
“When the dog barks the cat in our
house runs and hides under the table”.

A meaningful sentence
with same number of
words and similar
meaning.

Verbal fluency

Name maximum number of
words beginning with
letter “F”

Replaced with Sinhala
letter with sound “S”

The corresponding Sinhala
"F" is not used commonly
and there are very few Sinhala
words starting with that letter.
Therefore it was replaced
with another letter.

Results
The mean age of the sample was 64.12 years (SD
12.04) and mean years of education was 10.34 (SD 3.09).
Females consisted 59.2% of the sample. The demographic
characteristics of the AD group and the NC are shown in
Table 2. There was no significant difference between the
two groups in gender distribution (χ2 =0.169, df=1, p=0.68).
The AD group was significantly older than the NC (t= 6.1,
p<0.001). Normal controls had more years of education
than AD group (t=2.57, p=0.012).
There were significant differences in mean MoCA
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Reason for change

scores between NC (26.71, SD 2.4) and AD group (16.78,
SD 5.9) (t=10.8, p<0.001). This difference remained
significant after adjusting for age and years of education
(F=54.84, p<0.001). Mean MMSE score between normal
controls (29.11, SD 1.14) and dementia participants (20.38,
SD 6.2) were also significantly different (t=-9.48, p<0.001).
There was no significant difference in mean MoCA scores
between males and females (t=0.857, p=0.393). Age and
MoCA scores were negatively correlated (r= -.506, p<0.001)
and years of education and MoCA scores were positively
correlated (r=.344, p<0.001).
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Table 2. Demographic characteristics of
participants
Alzheimer’s
dementia

Normal
controls

Age years mean
(standard
deviation)

70.45 (SD 10.19)

57.8 ( SD 10.35 )

Female N (%)

18 (60.0)

16 (61.5)

Education
years (SD)

9.54 (3.1)

11.16 (2.9)

MMSE mean
scores (SD)

20.38 (6.2)

29.1 (1.15)

Table 4 shows the item-test and item-rest correlation
which indicate the discriminant ability of an item. Itemtest and item-rest correlations show that attention (digit
span, sustained attention, and the serial 7 calculation task)
had the highest discriminant ability followed by
visuospatial skills (trail making, cube drawing and clock
drawing). Naming had poor correlation with total scores
indicating poor discriminant ability.
Cronbach’s Alpha when a particular item is removed
is a good measure of that item’s contribution to the entire
test’s performance. Cronbach’s alpha increased when the
item 'naming' was removed indicating that the contribution
of this item to the scale was poor.

Cronbach’s alpha value of 0.818 indicated good
internal consistency. It was comparable with the internal
consistency of MMSE in this sample of 0.783.

There was a high, positive correlation between MoCA
total scores and MMSE total scores. (r= 0.907, p<0.001).
The capacity of the MoCA and the MMSE to differentiate
Alzheimer’s dementia from normal controls was assessed
using receiver-operating characteristic (ROC) methods
(Figure 1). Clinical diagnosis made according the DSM-IV
criteria was used as the gold standard. The area under the
ROC curve was 0.975 (95%CI 0.94-1.0) for the MoCA and
0.928 (95%CI 0.87-0.98) for MMSE. The difference was
not statistically significant (p=0.069).

Table 3 shows the inter-item correlation. There was
high correlation between domains of visuospatial skills
and attention. Naming had low correlation with all other
domains. Low correlation between abstraction and
visuospatial skills, and abstraction and orientation
indicated that these items tested different constructs.

Table 5 presents the sensitivity and specificity of the
MoCA-S at different cut-off values. At a cut-off value of
24 the sensitivity was 98.0 7% and specificity 79.6 % and
provided the best balance between sensitivity and
specificity. For the MMSE at a cut-off value of 26,
sensitivity was 80% and specificity 100%.

Reliability

Table 3. Inter-item correlation matrix
Visuospatial

Naming

Attention

Language

Abstraction

Delayed
recall

Orientation

Visuospatial
Naming
Attention
Language
Abstraction
Delayed recall

1.00
.389
.700
.505
.392
.418

.389
1.0
.359
.236
.291
.056

.700
.359
1.0
.570
.448
.486

505
.236
.570
1.0
.342
.466

.392
.291
.448
.342
1.0
.236

.418
.056
.486
.466
.236
1.0

.642
.246
.560
.443
.374
.473

Orientation

.642

.246

.561

.443

.374

.473

1.0

Table 4. Item-test and item-rest correlation
Item-test correlation
Visuospatial
Naming
Attention
Language
Abstraction
Delayed recall
Orientation

150

0.831
0.387
0.844
0.705
0.541
0.711
0.813

Item-rest correlation
0.736
0.334
0.748
0.614
0.460
0.536
0.671

Cronbach’s alpha if item removed
.76
.83
.76
.79
.82
.80
.78
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0.25

Sensitivity
0.50

0.75

1.00

A scatter plot of MMSE and MoCA scores is shown
in Figure 2. All dementia patients scored in the abnormal
range of the MoCA but three dementia patients scored in
the normal range of the MMSE (cut off value 26). All normal
controls scored in the normal range of the MMSE but six
healthy controls scored in the abnormal range of the
MoCA (cut off value 26).

0.00

Discussion
0.00

0.25

0.50
1-Specificity

MoCA_To tal ROC area: 0.9736
Reference

0.75

1.00

MMSE_Total ROC area: 0.9284

Figure 1. ROC curve analysis of the MoCA-Sinhala and
the Mini-Mental State Examination (MMSE) to detect
dementia.

Table 5. Discriminant validity of the Montreal
Cognitive Assessment (MoCA) for
diagnosis of dementia
Cut off

Sensitivity

Specificity

22

.918

95.9

23

.939

87.8

24

.980

79.6

25

.980

65.3

26

.980

57.1

27

.980

46.9

This paper describes the psychometric properties of
the MoCA a brief cognitive assessment tool which was
translated to Sinhala and adapted for use in a Sri Lankan
population. The translated MoCA demonstrated good
internal consistency and concurrent validity as
demonstrated by high correlation with MMSE scores. At
a cut off score of 24 the MoCA-S had a sensitivity of 98%
and specificity of 79.6% in detecting dementia.
The ideal cognitive screening instrument should
be brief enough for use in clinical practice, have the ability
to differentiate early dementia and MCI from normal
aging, be sensitive to changes in patients’ cognitive
abilities over time, and should not be influenced by
educational attainment and age. The MoCA has many of
these properties.
The original validation study of the MoCA
recommended a cut off score of 26. We found that the
specificity at a cut off of 26 was lower than at 24 (57.1%
vs.79.6%) although the sensitivity was the same. Other
studies too have found better sensitivity and specificity
at lower scores of 22/23 [20, 26, 27]. It has been suggested
that using the higher cut off of 26 could lead to
misclassification of some normal individuals as cognitively
impaired [27].
Item analysis in the original study found that the
domains of visuospatial skills (trail making, cube drawing
and clock drawing), attention (digit span, sustained
attention, and the serial 7 calculation task), abstraction,
and orientation had high discriminant ability. We too found
the domains of visuospatial skills and attention to have
high discriminant ability.
Naming had poor ability to discriminate between AD
and normal controls. Results indicate that deleting this
item would improve internal consistency of the scale. This
was one item that was adapted by replacing the pictures
of rhinoceros and camel with rabbit and lion. Since the
original validation study did not report poor performance
of this item it is important to consider replacing the items
of rabbit and elephant in the Sinhala version with less
familiar animals.

Figure 2. MoCA and MMSE scores for normal controls
(NCs) and subjects with Alzheimer’s disease (AD).
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The value of MoCA as a screening tool in detecting
MCI and early dementia has already been established.
MoCA has some advantages over the MMSE especially
in people with early cognitive impairment. The MoCA had
excellent sensitivity (98%) at a cut off value of 24 while
the MMSE had excellent specificity (100%) at a cut off of
151
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26. In our study we found that three patients with dementia
scored within the normal range of the MMSE. All three of
these patients scored below the MoCA cut off. All
dementia patients scored in the abnormal range of the
MoCA. Therefore our study confirms the finding that
persons who score in the normal range of the MoCA are
extremely unlikely to have AD [14].
There were several limitations in our study. Because
prevalence of dementia is low a “case-control” sampling
design was chosen instead of screening a large population.
Potential bias of using this sampling design is that the
range of illness severity may not be included. This was
overcome to some extent by selecting the sample from
patients presenting for out-patient assessment which
enabled us to include a wider spectrum of illness severity.
Some items of the MoCA cannot be completed by those
who are illiterate. Therefore we cannot recommend using
the MoCA in illiterate people. We also did not include a
group with mild cognitive impairment. Therefore we were
unable to assess the ability of the MoCA to differentiate
normal from MCI and MCI from AD.
The findings from our study suggest that the MoCAS can be used as a brief screening instrument in Sri Lanka.
Because of the high sensitivity of the MoCA in detecting
cognitive impairment those scoring in the abnormal range
could be assessed in more detail for MCI and dementia.
The MoCA Sinhala version could be accessed at
www.mocatest.org
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Mental health status and risk factors for mental health problems in
left-behind children of women migrant workers in Sri Lanka
B C V Senaratna1, H Perera2, P Fonseka1
(Index words: migrant, children, mental health, education, Sri Lanka)

Abstract
Introduction Many married Sri Lankan women annually
migrate for employment overseas. Despite widely
speculated psychological consequences in these
children, their mental health status has not been
systematically studied using validated instruments.
Objectives To describe mental health status of children
of women overseas workers and compare that with
children of locally employed women, and to describe
socio-demographic factors and risk factors associated
with abnormal mental health in these children.
Methods A cross sectional comparative survey was
conducted among 253 children (aged 5-10 years) of
women migrant workers in the Colombo District and age
and sex matched controls from same neighbourhood.
Tools used were the validated Sinhala translation of Child
Behaviour Check List (CBCL-S) and questionnaires on
socio-demographic/risk factors and school functioning.
Results Mean CBCL-S scores and proportion of children
with mental health problems were significantly higher in
the study group. Not having an elder sibling, father not
living with child, mother educated up to grade 5 or less,
change of principal carer (PC) twice or more, living with a
relative (or not living in own home), child not

communicating freely with PC, and not being permitted
to engage in recreational activities at school were
significantly associated with abnormal mental health of
children of migrant women.
Conclusions A high awareness is required among health
and social care authorities regarding mental health
problems in these children and relevant risk factors in
order to take preventive measures.
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Introduction
Labour export is Sri Lanka’s second largest foreign
exchange earner with over 250,000 persons migrating
annually [1,2]. Total estimated labour migrants from Sri
Lanka today stands at 1.8 million, of which 65% are women
[1]. Nearly 80% of women migrants are married, of which
85% have children. Half of these children were aged 5 to
10 years at the time of mothers' migration [3] after which
either father or a grandmother (less frequently a close
family relative) becomes the main substitute carer for them
[3]. This results in the child being moved from the family
home or substitute carer/s moving in, thus altering family
composition [4, 5].
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