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Is the Montreal Cognitive Assessment (MOCA) test better suited to cognitive 
impairment detection among Latino people than the Mini-Mental State 
Examination (MMSE)?
Jose Isaac Zablah1*, Yolly Molina1, Antonio Garcia Loureiro2, Marcio Madrid1, Carlos Agudelo-Santos1, Salvador Diaz1, Melania Madrid3, 
Jaffet Rodriguez3 and Marco Tulio Medina1

Abstract: In a sample of 60 patients over the age of sixty and Spanish as mother-tongue, the Montreal Cognitive 
Assessment (MOCA) and the Mini-Mental State Examination (MMSE) tests were carried out to determine if they can be 
used equally in patients with cerebrovascular disease of small vessel and clinically perceptible affectations of cognitive 
impairment and Dementia; and obtain similarly valid results. The population with Dementia and cognitive impairment is 
increasing. Multiple tools and techniques have been perfected to study this health condition to measure mental problems 
and Dementia. To obtain the sample, we used the simple random method. A protocol of 30 questions focused on evaluating 
complex cognitive functions was used to apply the MOCA test. In the MMSE test, an 11-question protocol was used to 
evaluate essential cognitive functions. The results showed that the MOCA test correctly identified an actual positive rate of 
89.6% and a true negative rate of 66.7%. The MMSE test had a false positive rate of 4.4%, having a higher probability of 
falsely identifying an individual with cognitive impairment. The tests help determine the degree of cognitive deterioration, 
but with different sensitivities according to their level of studies, which should be preferred over the MOCA.
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Introduction
A growing population suffers from Dementia and cogniti-

ve impairment; this highlights the importance of establishing 
public health policies and plans to meet the needs of this 
group. Taking what was published in the "Estimation of the 
global prevalence of Dementia in 2019 and forecasted pre-
valence in 2050: an analysis for the Global Burden of Disea-
se Study 2019"1 at a worldwide level, the number of people 
with these conditions will increase, more severe in the geo-
graphic regions with a social stratification made up of older 
adults. This makes it necessary to adopt multidisciplinary 
approaches that include the expansion of interventions to 
address modifiable risk factors and investment in research 
to address the expected increase in the number of people 
affected by cognitive decline. There are multiple tools and 
techniques to measure cognitive problems and Dementia. 
Two of the most widely used are MOCA and MMSE. The-
se instruments measure the variables of operational visual 
capacity, object recognition, short-term memory, attention, 
language, abstraction capacity, delayed memories, concen-
tration, arithmetic calculation, and orientation2-6.

The MOCA test (Montreal Cognitive Assessment) is 
a brief assessment that is commonly used to detect mild 
cognitive problems. Nasreddine et al.2 described that this 
tool helps detect cognitive problems associated with normal 
aging, as well as degenerative cerebrovascular diseases 

such as Alzheimer's, Parkinson's disease, and multiple scle-
rosis, among others. It assesses different cognitive areas, 
including attention, memory, language, spatial orientation, 
and the ability to perform complex tasks. The interpretation 
of the results is based on factors such as the age and edu-
cation of the individual evaluated, with a maximum result of 
30 points, with values below 26 representing different levels 
of cognitive impairment.

Through the years, modifications and adaptations of 
the MOCA test have been made; Cheung and Gong3 ex-
plored the variations in the versions and formats, especially 
those that integrate cultural aspects, with elements in com-
mon in all of them, even being adapted and used in different 
countries. In addition, Nucci, Mapelli, and Mondini4 develo-
ped the Cognitive Reserve Index Questionnaire (CRIq) as 
a new tool to measure cognitive reserve that complements 
the MOCA. The MMSE test (Mini-Mental State Examina-
tion) is widely used to assess cognitive function. Develo-
ped by Folstein and colleagues5, it has been widely used to 
evaluate mild and moderate cognitive problems associated 
with Alzheimer's disease and other neurodegenerative di-
sorders, such as small vessel cerebrovascular disease.

The MMSE consists of questions and tasks that assess 
different cognitive aspects, such as memory, attention, and 
language. The maximum score is 30; lower values indicate 

1 Facultad de Ciencias Médicas, Universidad Nacional Autónoma de Honduras,Honduras.
2 Departamento de Electrónica y Computación, Universidad Santiago de Compostela, España.
3 Escuela de Microbiología, Facultad de Ciencias, Universidad Nacional Autónoma de Honduras, Honduras.
Corresponding author: jose.zablah@unah.edu.hn

DOI. 10.21931/RB/2023.08.02.32

Citation: Zablah J I, Molina Y, Garcia Loureiro A, Madrid M, Agudelo-Santos C, Diaz S, Madrid M, Rodriguez J and Tulio Medina M. Is the 
Montreal Cognitive Assessment (MOCA) test better suited to cognitive impairment detection among Latino people than the Mini-Mental 
State Examination (MMSE)?. Revis Bionatura 2023;8 (2) 32. http://dx.doi.org/10.21931/RB/2023.08.02.32 
Received: 10 February 2023 / Accepted: 15 May 2023 / Published: 15 June 2023

http://www.revistabionatura.com

Publisher’s Note: Bionatura stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.
Copyright: © 2022 by the authors. Submitted for possible open access publication under the terms and conditions of the 
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).



2

more severe cognitive problems. In addition, different cut-
off values have been established to determine whether the 
results indicate mild cognitive impairment or dementia6.

Several studies have examined the utility of the MMSE 
test in different populations and settings. A study by Teng 
and Chui7 examined this utility in evaluating Chinese-spea-
king individuals with Dementia. The authors found the 
MMSE useful for detecting Dementia in this population. On 
the other hand, a study by Galasko et al.8 examined the 
utility of the MMSE in detecting Alzheimer's disease in a US 
population and found that it is a valuable tool for the early 
detection of the disease.

Despite its usefulness, some authors have criticized 
the MMSE test for its insufficient sensitivity and specificity, 
especially in populations with a low educational level6. Fur-
thermore, some authors have argued that it is not sensitive 
enough to detect subtle cognitive changes9.

In a study by Larner10,11, the question was raised whe-
ther the MOCA test is a more useful tool than the MMSE 
for detecting cognitive problems. The author concluded that 
the MOCA is inferior to the MMSE in this task. On the other 
hand, Kavé et al.12 evaluated the utility of the MOCA test as 
a predictor of results in real life. They found that it is better 
related to the ability to manage money and carry out daily 
tasks.

This study aimed to determine if both tests can be used 
equally in a Spanish-speaking population of Latino origin 
over sixty years of age with a suspected diagnosis of sma-
ll vessel cerebrovascular disease. According to the Global 
Burden of Disease, this group coincided with the segment 
of countries with low and low-medium socio-demographic 
index (SDI)1.

Because access to biomedical imaging is expensive 
and in a developing country, most of the population does 
not have access and through public health, it is not possible 
to obtain it due to delays and little availability; it is valuable 
to be able to determine with more excellent precision ca-
ses of Dementia due to cerebrovascular disease. This is 
an adjunct in delays in neurology and psychiatry services, 
representing a valuable tool for first-level care services. The 
MOCA and the MMSE can be used for screening in health 
facilities at the first level of care, but it must be clear that 
both tests can be used interchangeably, obtaining a simi-
larly valid result.

For this paper, we define cerebral small vessel disease 
as a neurological disease in older people. It is difficult to 
identify this pathology; the diagnosis is relied on biomedical 
imaging with magnetic resonance imaging (MRI), including 
lacunar ischaemic stroke, white matter hyperintensities, mi-
crobleeds, lacunes, visible perivascular spaces, and many 
hemorrhagic strokes. The common symptoms can be De-
mentia, mood disturbance, and gait problems13.

Materials and methods 
A cross-sectional descriptive research design has been 

used because only patients with clinical suspicion have 
been selected for the sample, a working hypothesis has yet 
to be prepared with them, and there is no temporal conti-
nuity. The patients in the sample were classified taking into 
account their age as additional exclusion criteria to clinical 
suspicion14-16.

The MOCA is a test of 30 points contained on one page, 
and its application time is around ten minutes. It is divided 

into sections, one corresponding to the short-term recall 
task (5 points); this involves two learning trials of five nouns 
and delayed recall after approximately 5 minutes. Visuos-
patial skills are assessed by drawing a clock (3 points) and 
a copy of a cube (1 point). Subsequently, multiple aspects 
of executive functions are assessed using a toggling task 
adapted from the Trail Making B task (1 point), a phonemic 
fluency task (1 point), and a two-item verbal abstraction task 
(2 points). Attention, concentration, and working memory 
are assessed using a sustained attention task (target detec-
tion by tapping; 1 point), a serial subtraction task (3 points), 
and digits forward and backward (1 point). each). Language 
is assessed using a three-item confrontational naming task 
with unfamiliar animals (lion, camel, rhinoceros; 3 points), 
repetition of two syntactically complex sentences (2 points), 
and the fluency task. Finally, orientation in time and place is 
evaluated (6 points)2.

The MMSE consists of a range of questions that can 
be administered in 5–10 minutes and has a maximum pos-
sible score of 30 points. Typically, the questions have been 
divided into seven categories, each of which rationally re-
presents a distinct cognitive function or domain: Time orien-
tation (5 points), location orientation (5 points), three words 
registered (3 points), attention and calculation (5 points), 
three words retained (3 points), language (8 points), and 
one point for visual construction However, the visual buil-
ding job was first categorized as one of the language items, 
and all of the orientation questions were placed into a single 
orientation category6. The term "mini" in the name is be-
cause it focuses only on the cognitive aspects of mental 
functions and excludes questions related to mood, abnor-
mal mental experiences, and way of thinking5.

They were using a sample obtained by a non-proba-
bility sampling by volunteers from a group of patients who 
arrived at the neurology service at the Center for Brain Re-
search from January to December 2018 in Tegucigalpa, 
Honduras. Sixty patients, all over sixty years of age, were 
used in the sample, native speakers of Spanish. All of them 
were administered both MOCA and MMSE tests. Patients 
with suspected cognitive degeneration were evaluated in 
an office without visual and auditory distractions. They were 
allowed to always have the company of a family member or 
person in charge without their involvement. All procedures 
were approved by the National Autonomous University of 
Honduras ethics committee and were carried out in com-
pliance with international standards of care and protecting 
patients' data.

For the application of the MOCA test, a 30-question 
protocol was used that included attention, memory, langua-
ge, visuospatial tasks, executive capacity, and temporal and 
spatial orientation. A maximum score of 30 points was esta-
blished, with a score below 26 points considered indicative 
of cognitive impairment. As for the MMSE test, an 11-ques-
tion protocol included tasks of orientation, short- and long-
term memory, attention, and language. A maximum score 
of 30 points was established, with a score below 24 points 
considered indicative of cognitive impairment.

The scores obtained in both tests were analyzed 
using descriptive statistics and the correlation of Spear-
man-Brown between the MOCA and MMSE scores. In 
addition, analyzes were carried out with methods such as 
the Kolmogorov-Smirnov distribution method, the Levene 
analysis of variance to compare the scores of both tests, a 
non-parametric comparison of Wilcoxon-Mann-Whitney and 
a comparison of results using the Bland-Altman method. 
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For statistical analysis, MedCalc version 19.7.1 (64bit)17 has 
been used, combined with scripts developed on Python pro-
gramming language version 3.1018.

Results
A sample of 60 patients underwent the MOCA and 

MMSE tests. The results of the MMSE test have a mean 
of 23.88, a median of 25, a standard deviation of 6.28, and 
a range of 29. The MOCA has a mean of 21.5, a median 
of 23, a standard deviation of 7.34, and a range of 30. The 
behavior of the data can be observed in Figure 1.

The Spearman-Brown correlation between two parallel 
tests of MOCA and MMSE was calculated. The results re-
vealed a significant Spearman-Brown correlation of 0.7381 
(p < 0.05) and a critical value of 0.280. The coefficient obtai-
ned indicates a considerable positive correlation; however, 
it is not statistically significant, so there is not enough evi-
dence in the sample used to demonstrate the relationship 
between the two tests because the critical value is higher 
than the p-value. Figure 2 shows the results of the tests for 
each patient in a scatter graph.

We conducted a Kolmogorov-Smirnov test to compa-
re the distributions of two variables, MOCA and MMSE. 
The trial aimed to determine whether these variables were 
drawn from the same underlying distribution or if they diffe-
red significantly. Our analysis revealed a significant differen-
ce between the two variables, with a Kolmogorov-Smirnov 
statistic (D) of 0.606, exceeding the critical value at the 5% 

significance level. Therefore, we reject the null hypothesis 
that MOCA and MMSE are derived from the same distribu-
tion. These findings suggest that distinct patterns or cha-
racteristics are associated with each variable, and further 
investigation is warranted to explore the factors contributing 
to this divergence.

To compare cognitive studies, it must be verified if the 
variances of the medical results are equal. For this, a test 
of homogeneity of variances was carried out; in this case, 
we used the Levene test. The statistical value of the trial 
was 0.4005, and a p-value=0.5279. The data have sufficient 
behavior to show that both samples have heterogeneous 
variances.

Since the samples do not follow a normal distribution, 
we will not make any assumptions about the shape of the 
underlying distribution of the data. Using the non-parametric 
Wilcoxon-Mann-Whitney test, a value of statistical signifi-
cance U=1548.50 and a p-value=0.009 was obtained. Be-
cause the p-value is less than the commonly used signifi-
cance level (0.05), it is for this reason that we can reject that 
the two groups come from the same distribution. In other 
words, there is enough statistical evidence to say that there 
is a significant difference between the MOCA and MMSE 
scores in this data sample; this may result from the tests 
being differently sensitive.

Agreement between the two quantitative measures 
was assessed using the Bland-Altman method to assess 
the agreement between the two tests and detect any syste-
matic bias or random error between them. With this method, 
it was possible to observe that the mean of the differences 

Is the Montreal Cognitive Assessment (MOCA) test better suited to cognitive impairment detection among Latino people than the Mini-Mental 
State Examination (MMSE)?

Figure 1. A violin graph shows the distribution and correlation of the results of both tests. They have a behavior that indi-
cates a change together at a constant rate.
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between the MOCA and MMSE is 1.39, with a confidence 
interval of 95% that goes from -2.2 to 7.0.

Furthermore, it can be seen from the Bland-Altman plot 
that most of the differences are within the 95% limit of agree-
ment, represented by the plot's dotted lines. This indicates 
that the MOCA and MMSE have a good agreement since 
most differences are within the acceptable range. However, 
some items are outside the 95% agreement limit, indicating 
that there are discrepancies between the two tests in some 
cases. It is important to note that these results are based on 
a sample of 60 people and could vary in different popula-
tions or larger samples. Figure 3 shows the plot.

A conclusion table was made to analyze the perfor-
mance of both tests compared to each other regarding their 
ability to detect the presence or absence of cognitive im-
pairment. The resulting confusion table is presented below:

The MOCA test correctly identifies 43 individuals with 
cognitive impairment and ten without cognitive impairment, 
resulting in an actual positive rate of 89.6% and a true ne-
gative rate of 66.7%. On the other hand, the MMSE test 
correctly identified ten individuals without cognitive impair-
ment, resulting in an actual negative rate of 83.3%. However, 
the false positive rate for the MMSE was 4.4%, indicating 
that the test has a higher probability of falsely identifying an 
individual with cognitive impairment. These results suggest 
that the MOCA test has a higher sensitivity and specificity in 
detecting cognitive impairment than the MMSE test.

Discussion
The MMSE test is a widely used cognitive assessment 

tool that evaluates basic cognitive functions, memory, lan-
guage, and attention span. It is like the MOCA test, a more 
comprehensive cognitive assessment tool that assesses 
more complex cognitive functions, such as sustained at-
tention, visuospatial ability, executive function, and working 
memory.

The sample selection in this study was carried out 
using the subjective method by reasoned decision due to 
the specific characteristics of the target population and the 
limitations of time and resources. Given the heterogeneous 
nature of the people and the unavailability of a comple-
te sampling frame, a subjective approach would be more 
appropriate to achieve adequate representation. For this, 
the research team's experience and expert knowledge were 
used in identifying and selecting, and expert knowledge of 
the research team was used in determining and selecting 
identifying and selecting the most relevant and representa-
tive sample. While acknowledging that this approach may 
carry certain risks of bias, we have sampled directly from 
people who were already attending a consultation with a 
neurologist to ensure that we consider multiple perspectives 
and minimize subjectivity in choice as much as possible. 
Possible.

The foregoing was preferred because, by any other me-
thod, the number of economic resources necessary to ob-
tain the sample would be exponentially large and make the 
study impossible. This method reduced the time and eco-
nomic factors necessary to reach interested patients. The 
experience of the experts was used, several of them with 
long experience in research. The complexity of neurological 
diseases makes it necessary to look at different approaches 

Figure 2. Scatter graph where the concentration of the values obtained around a score of twenty-five is observed.
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to find novel results.
Both tests have a maximum value of 30 points; values 

close to zero represent more severe cognitive impairment 
results. It is important to highlight that, although both tests 
share some aspects in common, such as the evaluation of 
memory and language, the MOCA test has a higher sensiti-
vity for detecting mild cognitive deficits and evaluating more 
complex cognitive functions than the MMSE test.

The preceding coincides with those published by the 
Aiello study, in which encephalopathies and deficits at 
the functional level were evaluated in post-COVID-19 pa-
tients. The study method was to assess retrospectively one 
hundred people using the MMSE and MOCA tests; these 
patients were evaluated considering whether or not they 
presented a premorbid risk of cognitive risk. It was deter-
mined that the MOCA presents greater sensitivity to detect 
subclinical cognitive states and discriminate between the 
different levels of cognitive abilities19. This is consistent with 
our findings.

Therefore, the choice of a cognitive assessment test 
depends on the specific objectives of the assessment and 
the characteristics of the population being tested. The 
MOCA test is more suitable for evaluating cognitive func-
tion in people with mild cognitive deficits or in patients with 
neurodegenerative disorders. In contrast, the MMSE test is 
more suitable for general mental evaluation in the geriatric 
population. The data for this study reveal these qualitative 

differences between the individuals to whom the tests were 
applied since they were all older adults with a suspected 
diagnosis of small-vessel cerebral disease. Our results are 
like those of a cross-sectional study carried out in China in 
middle-aged and elderly patients, where it was shown that 
the MOCA is a better tool for the detection of mild cogni-
tive impairment (MCI) because it presents a ceiling effect 
(performance range limited dynamic for normal individuals) 
lower compared to the MMSE20.

It is essential to mention that, according to the percep-
tion of the health personnel who applied the MMSE, it was 
that they found that it was much more understandable for 
the patients who were perceived as having greater cognitive 
deterioration in a first impression when reviewing the data of 
these patients, a greater sensitivity. This differed from what 
was reported in a prospective investigation in older cancer 
patients to assess cognitive status, based on data obtained 
from the MOCA test, which was found to be more sensitive 
in detecting a cognitive decline in this patients21.

Therefore, if both tests are used in a complete cogni-
tive evaluation, obtaining a more comprehensive and ac-
curate assessment of the individual's cognitive function is 
possible, thus bringing more robust conclusions. However, 
it is essential to bear in mind that the interpretation of the 
results of both tests must be made basis individually, con-
sidering other factors such as age, educational level, gen-
der, and the presence of risk factors for cognitive diseases. 

Figure 3. The Bland-Altman plot simultaneously presents data sets from MOCA and MMSE; it shows that the two test 
methods agree.

Table 2. Conclusion table between 
MOCA and MMSE tests.
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This is equal to a meta-analysis study that was developed 
to compare these two tools in the diagnosis of Dementia in 
patients older than 60 years, which found that the MOCA 
test compared to the MMSE, meets the requirements for the 
screening diagnosis of mild cognitive deficits, thus indica-
ting better sensitivity in the MOCA assessment22.

Conclusions
The MOCA test is a valuable tool for detecting mild cog-

nitive problems in individuals of all ages. The interpretation 
of the results must consider factors such as the age and 
education of the individual evaluated. The MOCA test has 
also been used in different cultures, and other tools have 
been developed to assess cognitive reserve.

The MMSE test is a widely used tool to assess cogniti-
ve function and is useful in detecting Dementia and Alzhei-
mer's disease. However, interpreting the results must con-
sider factors such as the age, educational level, and culture 
of the individual evaluated. Although the MMSE test has 
been criticized for its insufficient sensitivity and specificity, 
it remains a valuable tool for evaluating mild and moderate 
cognitive problems.

The MOCA and the MMSE are two cognitive tests wi-
dely used to assess cognitive function in older adults and 
people with possible cognitive deficits. Both tests assess 
different aspects of cognitive function, such as memory, at-
tention, language, and spatial orientation.

From the statistical analysis, the MOCA and the MMSE 
present a high sensitivity in detecting possible cognitive de-
ficits since most of the scores obtained are below the maxi-
mum possible score. However, it is essential to highlight 
that some participants obtained scores close to the maxi-
mum values, suggesting a possible absence of cognitive 
deficits in such cases.

The results of the Kolmogorov-Smirnov test provided 
compelling evidence of a divergence between the distribu-
tions of MOCA and MMSE in our sample. This implies that 
the variables capture different aspects of cognitive function 
and may reflect separate underlying mechanisms. The sta-
tistically significant difference observed in the test under-
scores the importance of considering each variable inde-
pendently when assessing cognitive abilities in research 
and clinical settings. Future studies could explore factors 
influencing these differences and investigate whether they 
are consistent across diverse populations. These findings 
contribute to a better understanding of cognitive assess-
ment and pave the way for more nuanced interpretations of 
cognitive test scores.

While both tests can be useful in assessing cognitive 
function, it's important to note that each test has its streng-
ths and limitations. For example, the MOCA is considered a 
more sensitive test for detecting mild cognitive deficits, es-
pecially around executive function, while the MMSE focuses 
more on short-term memory and orientation.

By calculating the Spearman-Brown correlation be-
tween two parallel tests of MOCA and MMSE, the results re-
vealed a significant Spearman-Brown correlation of 0.7381 
and p-value=0.280. These findings suggest a positive asso-
ciation between the measures obtained with both tests. The 
correlation is not statistically significant, so there is enough 
insufficient evidence in the sample used to demonstrate the 
relationship between the two tests. This will keep supporting 
the reliability and validity of both scales to assess cognitive 

impairment in the sample studied but measuring different 
things. These results have important implications for clinical 
practice and research, providing evidence of these tests' 
robustness and utility in assessing the cognitive function.

It is important to bear in mind that the sensitivity of cog-
nitive tests does not depend solely on the scores obtained 
but also on other factors, such as age, educational level, 
gender, and the presence of risk factors for cognitive disea-
ses. Additionally, each cognitive test has its strengths and 
limitations regarding sensitivity for detecting different cogni-
tive deficits. Therefore, it is necessary to perform an indivi-
dualized analysis of each case and use multiple cognitive 
tests to obtain a complete and accurate assessment of an 
individual's cognitive function. There must be a determining 
health criterion, the tests can indicate cognitive deteriora-
tion, but it must be chosen according to the criteria, especia-
lly in the aspect of deterioration sought to be measured. The 
ideal scenario in any clinical suspicion of Dementia due to 
small vessel cerebral disease is to use biomedical imaging 
in combination with other tools that are not so complex that 
have shown effectiveness, such as blood chemistry (homo-
cysteine and vitamin B12), high blood pressure, and meta-
bolic syndrome.

Supplementary Materials
They have not been provided.

Author Contributions
Conceptualization, Marco Tulio Medina and Isaac Za-

blah.; Methodology, Yolly Molina and Marcio Madrid; Valida-
tion, Melania Madrid and Jaffet Rodriguez; Formal analysis, 
Marco Tulio Medina.; investigation, Yolly Molina.; data cu-
ration, Antonio Garcia Loureiro; writing—original draft pre-
paration, Isaac Zablah; writing—review and editing, Carlos 
Agudelo; supervision, Salvador Diaz; All authors have read 
and agreed to the published version of the manuscript.

Funding
This research received no external funding.

Institutional Review Board Statement
Not applicable.

Informed Consent Statement
Not applicable.

Data Availability Statement
Not applicable.

Acknowledgments
We thank the Directorate of Scientific, Humanistic, and 

Technological Research (DICIHT) for its support in the pu-
blication of this manuscript.

Conflicts of Interest
The authors declare no conflict of interest.

Bibliographic references
1. GBD 2019 Dementia Forecasting Collaborators. Estimation 

of the global prevalence of Dementia in 2019 and forecasted 
prevalence in 2050: an analysis for the Global Burden of Dis-
ease Study 2019. Lancet Public Health. 2022;7(2):e105–25.      

Jose Isaac Zablah, Yolly Molina, Antonio Garcia Loureiro, Marcio Madrid, Carlos Agudelo-Santos, Salvador Diaz, Melania Madrid, Jaffet Rodri-
guez and Marco Tulio Medina
Volume 8 / Issue 2 / 32     •     http://www.revistabionatura.com



7

2. Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S, 
Whitehead V, Collin I, et al. The Montreal Cognitive Assess-
ment, MoCA: a brief screening tool for mild cognitive impair-
ment: Moca: A brief screening tool for MCI. J Am Geriatr Soc 
2005;53(4):695–9. DOI: 10.1111/j.1532-5415.2005.53221.x

3. Pendlebury ST, Mariz J, Bull L, Mehta Z, Rothwell PM. MoCA, 
ACE-R, and MMSE versus the National Institute of Neurolog-
ical Disorders and stroke-Canadian Stroke Network Vascular 
Cognitive Impairment Harmonization Standards Neuropsycho-
logical Battery after TIA and stroke. Stroke 2012;43(2):464–9. 
DOI: 10.1161/STROKEAHA.111.633586

4. Nucci M, Mapelli D, Mondini S. Cognitive Reserve Index 
questionnaire (CRIq): a new instrument for measuring cogni-
tive reserve. Aging Clin Exp Res . 2012;24(3):218–26. DOI: 
10.3275/7800   

5. Folstein, M. F., Folstein, S. E., & McHugh, P. R. "Mini-men-
tal state": a practical method for grading the cognitive state of 
patients for the clinician. J Psychiatr Res 1975;12(3):189–98.

6. Tombaugh TN, McIntyre NJ. The mini-mental state examination: 
a comprehensive review. J Am Geriatr Soc 1992;40(9):922–
35. DOI: 10.1111/j.1532-5415.1992.tb01992.x

7. Teng EL, Chui HC, Schneider LS, Metzger LE. Alzheimer's De-
mentia: Performance on the Mini-Mental State Examination. J 
Consult Clin Psychol 1987;55(1):96–100. DOI: 10.1037/0022-
006x.55.1.96

8. Galasko D, Klauber MR, Hofstetter CR, Salmon DP, Lasker B, 
Thal LJ. The Mini-Mental State Examination in the early diag-
nosis of Alzheimer's Disease. Arch Neurol 1990;47(1):49–52. 
DOI: 10.1001/archneur.1990.00530010061020

9. Ball MJ. Ischemic axonopathy: the missing link between car-
diocerebral hypotension, white matter loss, and Alzheimer's 
disease. Alzheimers Dement 2012;8(5 Suppl):S122-3. DOI: 
10.1016/j.jalz.2012.06.003

10. Larner AJ. Screening utility of the Montreal Cognitive Assess-
ment (MoCA): in place of--or as well as--the MMSE? Int Psycho-
geriatr 2012;24(3):391–6. DOI: 10.1017/S1041610211001839

11. Larner AJ. MACE versus MoCA: equivalence or superiority? 
Pragmatic diagnostic test accuracy study. Int Psychogeriatr 
2017;29(6):931–7. DOI: 10.1017/s1041610216002210

12. Heinik J, Kavé G. An investigation of the efficiency of the 
mini-Kingston standardized cognitive assessment-revised 
in classifying patients according to DSM-5 major and mild 
neurocognitive disorders due to possible Alzheimer's dis-
ease. Int Psychogeriatr 2015;27(5):785–91. DOI: 10.1017/
S1041610214002919

13. Pantoni L. Cerebral small vessel disease: from pathogen-
esis and clinical characteristics to therapeutic challenges. 
Lancet Neurol 2010; Jul;9(7):689-701. DOI:10.1016/S1474-
4422(10)70104-6

14. Grimes DA, Schulz KF. Descriptive studies: what they can 
and cannot do. The Lancet. 2002;Jan;359(9301):145-9. DOI: 
10.1016/S0140-6736(02)07373-7

15. Levin KA. Study design III: Cross-sectional studies. Evid Based 
Dent. 2006;Mar;7(1):24-5. DOI: 10.1038/sj.ebd.6400375

16. Kesmodel US. Cross-sectional studies - what are they good 
for?. Acta Obstet Gynecol Scand. 2018;Apr;97(4):388-93. 
DOI: 10.1111/aogs.13331

17. MedCalc. Available online: https://www.medcalc.org (ac-
cessed on 20 May 2023)

18. Python. Available online: https://www.python.org (accessed on 
20 May 2023)

19. Aiello EN, Fiabane E, Manera MR, Radici A, Grossi F, Otton-
ello M, et al. Screening for cognitive sequelae of SARS-CoV-2 
infection: a comparison between the Mini-Mental State Ex-
amination (MMSE) and the Montreal Cognitive Assessment 
(MoCA). Neurol Sci 2022;43(1):81–4. DOI: 10.1007/s10072-
021-05630-3

20. Jia X, Wang Z, Huang F, Su C, Du W, Jiang H, et al. A com-
parison of the Mini-Mental State Examination (MMSE) with the 
Montreal Cognitive Assessment (MoCA) for mild cognitive im-
pairment screening in Chinese middle-aged and older popula-
tion: a cross-sectional study. BMC Psychiatry 2021;21(1):485. 
DOI: 10.1186/s12888-021-03495-6

21. Rambeau A, Beauplet B, Laviec H, Licaj I, Leconte A, Chat-
el C, et al. Prospective comparison of the Montreal Cognitive 
Assessment (MoCA) and the Mini Mental State Examination 
(MMSE) in geriatric oncology. J Geriatr Oncol 2019;10(2):235–
40. DOI: 10.1016/j.jgo.2018.08.003        

22. Ciesielska N, Sokołowski R, Mazur E, Podhorecka M, Po-
lak-Szabela A, Kędziora-Kornatowska K. Is the Montreal Cog-
nitive Assessment (MoCA) test better suited than the Mini-Men-
tal State Examination (MMSE) in mild cognitive impairment 
(MCI) detection among people aged over 60? Meta-analysis. 
Psychiatr Pol 2016;50(5):1039–52. DOI: 10.12740/PP/45368

Is the Montreal Cognitive Assessment (MOCA) test better suited to cognitive impairment detection among Latino people than the Mini-Mental 
State Examination (MMSE)?


