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R E V I EW

Is the Montreal Cognitive Assessment (MoCA) screening
superior to the Mini-Mental State Examination (MMSE)
in the detection of mild cognitive impairment (MCI)
and Alzheimer’s Disease (AD) in the elderly?

........................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

Tiago C. C. Pinto, Leonardo Machado, Tatiana M. Bulgacov, Antônio L. Rodrigues-
Júnior, Maria L. G. Costa, Rosana C. C. Ximenes, and Everton B. Sougey
Post-graduate program in Neuropsychiatry and Behavioral Science at the Federal University of Pernambuco, Recife, Brazil

ABSTRACT

Objective: To compare the accuracy ofMini-Mental State Examination (MMSE) and of theMontreal Cognitive
Assessment (MoCA) in tracking mild cognitive impairment (MCI) and Alzheimer’s Disease (AD).

Method: A Systematic review of the PubMed, Bireme, Science Direct, Cochrane Library, and PsycInfo
databases was conducted. Using inclusion and exclusion criteria and staring with 1,629 articles, 34 articles
were selected. The quality of the selected research was evaluated through the Quality Assessment of Diagnostic
Accuracy Studies 2 tool (QUADAS-2).

Result: More than 80% of the articles showed MoCA to be superior to MMSE in discriminating between
individuals withmild cognitive impairment and no cognitive impairment. The area under the curve varied from
0.71 to 0.99 for MoCA, and 0.43 to 0.94 for MMSE, when evaluating the ability to discriminate MCI in the
cognitively healthy elderly individuals, and 0.87 to 0.99 and 0.67 to 0.99, respectively, when evaluating the
detection of AD. The AUC mean value for MoCA was significantly larger compared to the MMSE in
discriminating MCI from control [0.883 (CI 95% 0.855-0.912) vs MMSE 0.780 (CI 95% 0.740-0.820)
p < 0.001].

Conclusion: The screening tool MoCA is superior to MMSE in the identification of MCI, and both tests were
found to be accurate in the detection of AD.

Key words: Cognitive assessment, Alzheimer’s disease, mild cognitive impairment, diagnosis and classification, early onset dementia

Introduction

Dementia is a worldwide public health problem.
According to the World Health Organization, in
2012, 36 million people were diagnosed with demen-
tia, at a prevalence rate of 4.7%. For the people older
than 65, the prevalence rate practically doubled every
five years. In addition to the prevalence, the impact
on the economy, health, and social aid for dementia is
also increasing (Alzheimer’s Association, 2011; Hurd
et al., 2013; Prince et al., 2013; Wimo et al., 2013a;

2013b; Zhu et al., 2015). As a result, dementia has
become a priority for a coordinated action by the
European Union at a global stage. Several countries
have national strategies for dementia and governmen-
tal policies, which emphasize early diagnosis and
intervention (Banerjee, 2010; Prince et al., 2011).

Alzheimer’s Disease (AD) is the main cause of
dementia. It is a progressive neurodegenerative dis-
ease, clinically characterized by the impairment of
cognitive abilities and functions, as well as changes
in behavior (Dubois et al., 2015). Another cognitive
disorder which has cognitive characteristics between
normal cognition and dementia is mild cognitive
impairment (MCI). It is a clinical and cognitive
syndrome with clear diagnostic criteria (Petersen,
2004). To diagnose MCI, the following is needed:
complaint of a decline in cognitive function, ob-
tained from the individual or an informant who
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knows the patient; the deterioration of one or more
cognitive domains at a higher level than expected
at the given age and education of the patient, con-
firmed in an objective manner by a professional
through a cognitive test; independent function pre-
served, with no impairment in social and work
abilities of the individual (Albert et al., 2011).

The cognitive decline could be from a variety
of cognitive domains, including memory, executive
function, attention, language, and visuospatial ability.
Impaired episodic memory, with a reduction in the
ability to learn and retain new information, is espe-
cially seen in patients with MCI, who could later
progress to dementia from AD (Albert et al., 2011).
The annual conversion rate ofMCI to AD varies from
6% (Forlenza et al., 2010), 10%–15% (Petersen
et al., 1999), to 31% a year ( Bruscoli and Lovestone,
2004).

Therefore, identifyingMCI is fundamental for the
execution of preventive and therapeutic interventions
in the early stages of the disease (Schönknecht et al.,
2005). However, the diagnosis of MCI is a complex
task at times, considering that it is necessary to fre-
quently distinguish it from the manifestations of early
signs of onset dementia and the cognitive changes
regarding the natural process of aging.
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criteria were review articles, case reports or a series
of cases or letters to the editor, including articles
which did not deal with the subject matter or con-
tained information regarding the outcome of this

https://doi.org/10.1017/S1041610218001370
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


Table 1.

https://doi.org/10.1017/S1041610218001370
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


Table 1. Continued

STUDY;
COUNTRY

POPULATION

(N SAMPLING)

AGE

(YEARS)
AVERAGE

±SD

FEMALE

GENDER

(%)

EDUCATION

(YEARS) –

AVERAGE

±SD

CUT

OFF

MOCA –

CONTROL

VS MCI
CONTROL

VS AD

ACCURACY

OF MOCA
(AUC) –

CONTROL

VS MCI

ACCURACY

OF MOCA
(AUC) –

CONTROL

VS AD

ACCURACY

OF MMSE
(AUC) –

CONTROL

VS MCI

ACCURACY

OF MMSE
(AUC) –

CONTROL

VS AD

MOCA
CONTROL

VS MCI
SENSITIVITY/
SPECIFICITY

MOCA
CONTROL

VS DEMENTIA

SENSITIVITY/
SPECIFICITY

MMSE
CONTROL

VS

MCI
SENSITIVITY/
SPECIFICITY

MMSE
CONTROL

VS

DEMENTIA

SENSITIVITY/
SPECIFICITY

TEST WHICH

PRESENTED A

HIGHER

ACCURACY

Tsai et al.
(2016);
Taiwan

Control (26)
MCI (59)
AD (57)

76.2 ± 8.5 49.6 Elementary
school:

35.9%
Junior

high school:
16.2%

Senior high
school: 19.0%

University:
28.9%

23/24
19/20

0.91 0.87 0.88 0.89 88/73 79/80 88/70 84/86 MoCA to MCI
–

Chu et al.
(2015);
Hong
Kong

Control (115)
MCI (87)
AD (64)

72.2 ± 6.1
77.2 ± 6.3
78.5 ± 5.8

75.7
63.2
60.9

6.97 ± 4.69
4.62 ± 5.19
4.56 ± 5.00

22/23
19/20

0.85 0.99 0.78 0.99 78/73 94/92 67/83 94/98 MoCA to MCI

Horton et al.
(2015);
USA

Control (124)
MCI (126)
AD (67)

69.6 ± 7.9
69.4 ± 7.7
74.4 ± 8.1

67
52
37

15.3 ± 2.6
14.5 ± 2.8
15.2 ± 2.7

25/26
19/20

0.88 0.93 0.79 0.95 – – – – MoCA to MCI

Hsu et al.
(2015);
Taiwan

Control (260)
AD (16)

67.93 ± 6.06 50.7 11.4 ± 4.0 –

23/24
– 0.89 – 0.7 – 78/94 – 38/92 MoCA

Tan et al.
(2015);
China

Control (4150)
MCI (2311)
Dementia (984)

80.9 ± 4.6
82.1 ± 4.5
83.9 ± 4.9

4.9
3.6
3.9

8.5 ± 5.5
7.5 ± 5.7
6.0 ± 6.0

60–79 years:
25/26
24/25
80–89 years:
24/25
21/22
≥90 years:
23/24
19/20

0.94 0.91 0.85 0.89 >85/>85 >80/>74 – – MoCA

Cecato et al.
(2014);
Brazil

Control (39)
MCI (45)
AD (52)

71.8 ± 6.9
76.6 ± 7.1
77.9 ± 7.0

74.4
60.0
63.5

>9 years: 58.8 24/25
22/23

0.94 0.99 0.83 0.95 82.2/92.3 98.1/100.0 80.0/82.1 92.3/82.1 MoCA

Kaya et al.
(2014);
Turkey

Control (246)
MCI (114)
AD (114)

68.0 ± 10.3
74.2 ± 8.8
77.2 ± 9.1

60.1
43.0
57.0

– Elementary:
17/18
15/16
High school:
20/21
18/19
Higher education:
22/23
19/20

0.85 0.99 0.84 0.98 Elementary:
67/83
High school:
73/85
Higher education:
81/86

89/90
98/97
99/99

–

–

–

–

–

–

MoCA to MCI

Malek-
Ahmadi
et al.
(2014);
USA

Control (73)
MCI (39)
AD (34)

82.59 ± 7.67
80.54 ± 8.43
84.74 ± 6.74

45.2
46.2
38.2

14.55 ± 2.41
14.77 ± 2.53
14.56 ± 3.15

–

–

0.71 0.94 0.76 0.97 – – – – –

Yeung et al.
(2014);
Hong
Kong

Control (49)
MCI (93)
Dementia (130)

73.6 ± 7.6
76.4 ± 7.5
79.5 ± 6.8

59.0
53.0
65.0

5.61 ± 4.27
4.80 ± 4.78
3.26 ± 4.03

21/22
18/19

0.85 0.97 0.86 0.99 82.8/73.5 92.3/91.8 78.5/81.6 95.4/89.8 –
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Table 1. Continued

STUDY;
COUNTRY

POPULATION

(N SAMPLING)

AGE

(YEARS)
AVERAGE

±SD

FEMALE

GENDER

(%)

EDUCATION

(YEARS) –

AVERAGE

±SD

CUT

OFF

MOCA –

CONTROL

VS MCI
CONTROL

VS AD

ACCURACY

OF MOCA
(AUC) –

CONTROL

VS MCI

ACCURACY

OF MOCA
(AUC) –

CONTROL

VS AD
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AD, the National Institute of Neurological and Com-
municative Disorders and Stroke—Alzheimer’s Disease
and Related Disorders Association (NINCDS-
ADRDA) criteria (McKhann et al., 1984) was
used in most of the articles. Petersen’s criteria
(2004) was the most used for the diagnosis of MCI.

TheArea under the curve (AUC) calculated from
the ROC curve, was used to compare the diagnostic
accuracy of MoCA and MMSE. Of the 34 studies
selected, 31 showed information regarding the accu-
racy of MoCA and MMSE in detecting MCI.
Twenty five articles (80.6%) showed superiority of
MoCA toMMSE in discriminating individuals with
mild cognitive impairment and no mild cognitive
impairment (Cecato et al., 2014; Chen et al., 2016;
Chu et al., 2015; Delgado et al., 2017; Dong et al.,
2012; Freitas et al., 2013; Fujiwara et al., 2010; Guo
et al., 2010; Horton et al., 2015; Hsu et al., 2015; Hu
et al., 2013; Janelidze et al., 2017; Kaya et al., 2014;
Lee et al., 2008; Lifshitz et al., 2012; Lu et al. 2011;
Luis et al., 2009;Magierska et al., 2012;Mellor et al.,
2016;Memória et al., 2013
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to the way the patients were selected and conse-
quently, low applicability in Patient Selection. In
three studies, the gold standard used was unclear
(Supplementary Table 1 and Figure 3). All the
studies presented a low risk of bias and high appli-
cability regarding to the index test of the QUADAS-
2 tool.

Discussion

This systematic review aimed to evaluate the current
state of the subject and assess which of the tests has
been shown to be more accurate in tracking MCI
and AD in elderly individuals. In this review, 34
articles which analyzed the ability of MoCA and
MMSE in distinguishing MCI and AD among the
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in the detection of mild AD. This is the study with
elderly individuals who had the lowest formal edu-
cation, among the included articles in the current
literature review. Therefore, the absence of the
superiority of MoCA in this study was probably
due to the occurrence of the floor effect: cognitively
healthy elderly individuals who had low formal edu-
cation showed bad performance in the test, similar
to elderly individuals with MCI and mild AD, con-
sequently with a low accuracy in distinguishing
between controlled individuals from those with cog-
nitive impairment.

It is interesting to observe that the values of the
cut-off points for MCI were superior to those
defined to determine AD in practically all the studies
that evaluated the detection ofMCI andAD (Cecato
et al., 2014; Chu et al., 2015; Delgado et al., 2017;
Freitas et al., 2013; Horton et al., 2015; Hu et al.,
2013; Kaya et al., 2014; Mellor et al., 2016; Mem-
ória et al., 2013; Roalf et al., 2013, 2017; Saleh et al.,
2018; Tan et al., 2015; Tsai et al., 2012, 2016; Yeung
et al., 2014). This fact is probably due to having
higher cut-off points, in other words, stricter to
prevent possible MCI cases from being considered
normal. Thus, the higher cut-off points increase the
sensitivity of the tracking tests.

It is important to highlight that since tracking tests

https://doi.org/10.1017/S1041610218001370
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superiority to MMSE in identifying MCI, and both
tests are accurate in detecting Alzheimer’s Disease,
withMoCA presenting a tendency towards a greater
ability to achieve this diagnostic tracking, but with-
out statistical difference. The evaluation of the
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