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ABSTRACT

Purpose: To analyze the performance of the Montreal Cognitive Assessment Hearing Impairment (MoCA-H) in 
Brazilian Portuguese in neurologically healthy older adults, comparing those with normal hearing and those with 
hearing loss who use hearing aids. Methods: Observational, cross-sectional, and quantitative study involving 20 
neurologically healthy older adults (with no signs of cognitive decline), matched by age and education, divided 
into two groups: one with a quadritonal average within normal limits, and the other with bilateral moderate or 
greater hearing loss, all users of bilateral Hearing Aids (HA). Participants were assessed through anamnesis, pure-
tone audiometry, speech audiometry, tympanometry, Mini-Mental State Examination (MMSE), and MoCA-H. 
Comparisons between groups were conducted using Student’s t-test, with a significance level of 5%. Results: 
Similar performance was observed between groups in seven of the eight cognitive domains assessed by the 
MoCA-H. The only statistically significant difference was found in the visuo-spatial/executive domain, with 
lower performance in the group with hearing loss. No significant difference was found in the total MoCA-H 
score between the groups. Conclusion: Neurologically healthy older adults with and without treated hearing 
loss showed similar performance on the MoCA-H tasks. Only the visuospatial/executive task distinguished the 
groups evaluated. The MoCA-H proved to be an effective and sensitive tool in the cognitive assessment of older 
adults with moderate to severe hearing loss, at least in the sample studied.

RESUMO

Objetivo: Analisar o desempenho do Montreal Cognitive Assessment Hearing Impairment (MoCA-H) em 
português brasileiro em idosos neurologicamente saudáveis, comparando aqueles com audição normal e com 
perda auditiva usuários de próteses auditivas. Método: Estudo observacional, transversal e quantitativo, com 20 
idosos neurologicamente saudáveis (sem sinais de declínio cognitivo), pareados por idade e escolaridade, divididos 
em dois grupos: um com média quadritonal dentro da normalidade e outro com perda auditiva bilateral de grau 
moderado ou superior, usuários de Aparelhos de Amplificação Sonora Individual (AASI). Os participantes foram 
avaliados por meio de anamnese, audiometria tonal liminar, logoaudiometria, imitanciometria, Mini Exame do 
Estado Mental (MEEM) e MoCA-H. As comparações entre os grupos foram realizadas com o teste t de Student 
e Mann Whitney com nível de significância de 5%. Resultados: Observou-se desempenho semelhante entre os 
grupos em sete das oito habilidades avaliadas pelo MoCA-H. A única diferença estatisticamente significativa 
foi identificada no domínio visuo-espacial/executivo, com desempenho inferior no grupo com perda auditiva. 
A pontuação total do MoCA-H não apresentou diferença significativa entre os grupos. Conclusão: Os idosos 
neurologicamente saudáveis sem e com perda auditiva tratada apresentaram desempenho semelhante nas tarefas 
do MoCA-H. Apenas a tarefa visuo-espacial/executivo distinguiu os grupos avaliados. O MoCA-H mostrou-se 
uma ferramenta eficaz e sensível na avaliação cognitiva de idosos com perda auditiva moderada à severa, ao 
menos na amostra estudada.
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INTRODUCTION

The increase in life expectancy has contributed to the 
growth of the elderly population on a global scale, which 
brings new challenges to health systems, especially with 
regard to the preservation of cognitive and sensory functions(1). 
Among the most common problems in this age group are hearing 
loss and cognitive decline, including dementia(2). It is estimated 
that around 430 million people worldwide live with disabling 
hearing loss(3), while approximately 55 million live with some 
type of dementia(4).

Research indicates a relevant association between age-related 
hearing loss and an increased risk of cognitive decline, with 
hearing loss being a risk factor that contributes to the worsening 
of dementia cases(5). Furthermore, the longer the period of hearing 
deprivation, the greater the increase in cognitive changes(6,7), 
resulting in degradation of the neural system and reduction of 
its functions(8).

Cognitive assessment, especially in older adults, is crucial 
for early identification of potential cognitive impairments and 
for preventing the worsening of conditions such as dementia(9). 
To this end, various tests and screening tools have been developed 
and adapted to meet the specific characteristics of this population. 
In the case of individuals with hearing loss, limitations arise, 
since many conventional tests depend on verbal instructions, 
which can result in inaccurate diagnoses(10-12).

Among the widely used screening tools is the Montreal 
Cognitive Assessment (MoCA)(13), aimed at the early identification 
of mild cognitive impairment. However, its original version is 
not suitable for individuals with moderate or higher degrees 
of hearing loss, due to its dependence on auditory stimuli(10).

Based on this limitation, an adapted version of the test 
was developed, the Montreal Cognitive Assessment Hearing 
Impairment (MoCA-H), which replaces verbal instructions 
with written visual stimuli, while maintaining the assessment 
of the same cognitive domains(14). This adaptation aims to 
minimize the impact of hearing difficulties on understanding 
the instructions, although individual factors, such as the level 
of education, can still influence performance. The MoCA-H 
establishes a minimum criterion of four years of formal study 
for the participant to be able to answer it, and it is recommended 
to add one point to the final score for individuals with 12 years 
or less of schooling, according to the guidelines of the original 
instrument(15).

Furthermore, regarding the reliability of the MoCA-H 
adaptation, the English version demonstrated a sensitivity of 
92.8% and a specificity of 90.8%. Similar results were found in 
the German version, with a sensitivity of 97.5% and a specificity 
of 90%(16), and in the Thai version, which obtained a sensitivity 
of 93.3% and a specificity of 80%(17), reinforcing the applicability 
of the instrument in different cultural contexts.

More recently, the MoCA-H underwent a cross-cultural adaptation 
process for Brazilian Portuguese(18) and the Brazilian version is 
now available on the official MoCA website. The linguistic and 
cultural adaptation of the MoCA-H for Brazilian Portuguese 
involved rigorous psychometric processes, including translation 
and back-translation of the protocol, analysis and selection of 

stimuli, semantic analysis of stimuli, analysis by expert and 
non-expert judges, as well as the pilot study, these steps being 
fundamental to ensure the validity and reliability of the tool in 
a new context(18).

The use of these procedures follows international guidelines 
for adapting cognitive instruments, ensuring that the MoCA-H 
maintains its functional equivalence to the original version, without 
cultural or linguistic factors compromising its ability to adequately 
measure the proposed cognitive domains. However, more than 
just providing adapted versions, it is essential to understand the 
test’s behavior in different user profiles. To this end, performance 
analysis by ability allows us to verify whether the test is behaving 
similarly between individuals with normal hearing and those 
with treated hearing loss, this investigation being essential to 
validate its effectiveness and clinical applicability.

Studies such as that of Völter et al.(16), which investigated 
the German version of the MoCA-H, demonstrate that the 
instrument is suitable for people with hearing loss, showing high 
test-retest reliability and similar results between two groups, 
one with normal hearing or mild hearing loss, and the other 
with moderate to profound hearing loss, both groups without 
cognitive decline. These findings reinforce the importance of 
validating and applying the MoCA-H in different languages and 
cultures, in order to ensure that the assessment takes into account 
cultural and linguistic impacts(18) and is effectively focused on 
cognition, and not affected by sensory factors.

Given this, the present research is justified by the need 
to investigate whether the MoCA-H in Brazilian Portuguese 
can equivalently assess the cognitive performance of elderly 
individuals with and without treated hearing loss, contributing 
to the functional validation of the instrument and promoting 
greater accuracy in cognitive screenings in audiological clinical 
contexts. The objective of this study, therefore, was to analyze 
the performance of the MoCA-H in Brazilian Portuguese in 
two groups of neurologically healthy elderly individuals: one 
group with a quadritonal pure-tone average (4PTA) within 
normal limits and another with previously diagnosed hearing 
loss and hearing aid users. Based on this, it is expected that both 
groups will show similar performance in the skills assessed by 
the MoCA-H and in the instrument’s total score, since they are 
neurologically healthy and do not present cognitive complaints.

METHOD

This is an observational, cross-sectional, and quantitative 
study, with a sample selected by convenience, conducted in 
accordance with the guidelines and regulations for research 
involving human beings, as established in Resolution 466/12 of 
the National Health Council, and approved by the Research 
Ethics Committee (REC) of the institution where the study was 
developed, under number 5.162.650.

The current research was developed by the same group 
of researchers who carried out the cross-cultural adaptation 
of the Montreal Cognitive Assessment - Hearing Impairment 
(MoCA-H)(18), as well as the criterion and construct validation 
stages of the instrument(19). All individuals who consented to 
participate in the study signed the Informed Consent Form (ICF), 
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which described the objective of the research, the procedures 
to which they would be subjected, as well as the risks and 
benefits involved.

Participants were recruited through the dissemination of the 
research on social networks, family and professional groups, 
as well as the participation of users already being monitored 
at the hearing aid clinic linked to a public university and at 
a private clinic in the interior of the state of Rio Grande do 
Sul (RS).

The eligibility criteria for the study were: age 60 years 
or older; absence of signs of cognitive decline, detected by 
applying the Mini-Mental State Examination - MMSE(20); 
absence of self-reported previous neurological diseases; at 
least four years of formal education; preserved or corrected 
near visual acuity and, quadritonal pure-tone average (4PTA) 
(0.5kHz, 1kHz, 2kHz and 4kHz) within normality (<20dB) 
or moderate or higher degree of hearing loss, bilaterally(3). 
For subjects with hearing loss, the following inclusion criteria 
were added: being fitted with hearing aids (HA) as indicated 
for each case, for at least three months and using the devices 
for at least six hours a day (verified by datalogging); and 
having open set speech comprehension, i.e., being able to 
recognize the word exclusively through hearing. Subjects 
who did not complete all the steps recommended by the study 
or who made it impossible to match the groups, considering 
the variables of age and education level, were excluded.

Based on the eligibility criteria, 30 participants were selected: 
15 with a 4PTA within normal ranges and 15 with moderate 
or higher bilateral hearing loss (four-tone average equal to or 
greater than 35 dB, according to WHO, 2020). Of these, ten 

were excluded due to discrepancies in the data regarding the 
variables defined for matching.

The sample was initially divided, according to previously 
defined methodological criteria, into two distinct groups: 
Participants With No Hearing Loss (PNHL) and Participants 
With Hearing Loss (PWHL), the first consisting of elderly 
people with a 4PTA within the normal range (<20dB) and the 
second consisting of people who presented moderate or higher 
degree of hearing loss(3).

After this division, the groups were matched by age and 
education level in order to ensure comparability between them 
and minimize possible biases related to these variables. Thus, the 
final sample consisted of 20 elderly individuals, equally distributed 
between the groups (ten in each) and between the sexes (ten 
male and ten female), with ages ranging from 61 to 74 years 
(A = 67.5; SD = 3.6) and formal schooling time between four 
and 25 years (A = 12.4; SD = 5.9) (Chart 1).

The characterization of the PWHL, regarding the type and 
degree of hearing loss, time of adaptation to hearing aids, and 
average daily use of the devices, is presented in Chart 2.

For sample composition, the following procedures were 
performed: otoscopy, pure-tone audiometry, speech audiometry, 
immittance audiometry (tympanometry and acoustic reflex 
testing), application of the MMSE and case history. After this 
initial stage, participants were evaluated using the MoCA-H. 
The case history investigated the history and duration of hearing 
loss, presence of otitis media, habits such as headphone use, 
occupation and noise exposure, medical and family history 
(neurological or syndromic), medication use, possible visual 
impairments, and education level. Symptoms associated with 
COVID-19 infection were also investigated, including possible 

Chart 1. Characterization of the sample according to the variables age and education level
Group Subject Age Education (Years)
PNHL S1 66 15

S2 64 13.5

S3 68 17.5

S4 64 17

S5 64 17

S6 65 16

S7 65 5

S8 70 21

S9 70 11

S10 66 11

PWHL S11 68 13

S12 67 5

S13 73 17

S14 70 8

S15 73 11

S16 68 5

S17 70 8

S18 61 7

S19 63 4

S20 74 25

Caption: PNHL – participants with no hearing loss; PWHL – participants with hearing loss
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cognitive and/or memory complaints. However, in the absence 
of consistent cognitive complaints or a relevant family history, 
these reports were not further investigated, as there were no 
clinical indications to justify a more detailed inquiry.

Therefore, to assess cognitive functions and to define the study 
population, the MMSE was used. During the application of this 
instrument, all participants with hearing loss were using hearing 
aid and compensation strategies were employed (articulated 
speech, facing the subject, in a quiet and well-lit environment) 
whenever necessary, since its application is oral. The protocol 
has a total of 30 points, with normality standards based on 
schooling: 21 points - illiterate; 22 points - low schooling (one 
to five years); 23 points - medium schooling (six to 11 years); 
24 points - high schooling (12 years or more)(21).

Finally, the MoCA-H was administered by one of the two 
researchers who were properly trained to conduct and interpret 
the instrument, ensuring standardization and reliability in 
the procedures. The MoCA-H assesses cognitive functions 
through eight skills: visuospatial/executive skills, naming, 
memory, attention, language, abstract reasoning, delayed recall, 
and orientation.

The “visuospatial/executive” ability presents three tasks, 
totaling five points: one assesses cognitive flexibility and 
inhibition (executive functions) through an alternating trail test 
(score = 1); and two visuospatial tasks: copying a cube (score = 1) 
and drawing a clock (score = 3). “Naming” is assessed in the test 
based on the recall of three animal drawings, with each drawing 
corresponding to one point (score = 3). “Memory” is assessed 
using a list containing five words (face, velvet, roses, church, and 
blue), with instructions for the individual to repeat them in two 
attempts, even if successful on the first. At this point, no score is 
assigned. “Attention” is assessed through digit repetition in direct 
and reverse order (score = 2), mental calculation (score = 3), and 
vigilance (score = 1). The “language” skill is assessed through 
two tasks: verbal fluency, in which the participant must produce 
words beginning with the letter F in one minute (equal to or 
greater than 11 words, score = 1), and the rearrangement of words 
to construct sentences, with each correct sentence corresponding 
to one point (total score = 2). The “abstract reasoning” domain 
is assessed through the categorization of word pairs (score = 2). 
The “delayed recall” skill consists of remembering the list 

of words presented previously in the “memory” skill (face, 
velvet, roses, church, and blue), with each correctly recalled 
word corresponding to one point (total score = 5). Finally, the 
“orientation” domain is assessed by the participant’s ability to 
state the date (score = 1), month (score = 1), year (score = 1), 
day of the week (score = 1), location (score = 1), and city 
(score = 1) where they are located, totaling 6 points.

For the application of this instrument, 77 cards (provided on 
an A4 sheet, in landscape orientation) containing the activities 
that make up the test were presented. The participant read 
each card aloud and had to follow the instructions on it. In the 
first three tasks of the test, the individual was asked, using the 
instructions on the cards, to manually solve some tasks; at this 
point, they were given the test sheet and a pen. The time used 
for the application of the protocol was 20 to 30 minutes, varying 
according to difficulties related to the subjects’ schooling and 
reading and writing habits, which were not formally assessed, 
only self-reported by the participants. Even so, there was no 
assistance with reading from the researchers, since this intervention 
is not foreseen in the procedure. It is emphasized that, under 
no circumstances should one interfere in the application of the 
instrument. The assessments were carried out individually, in 
quiet rooms, in a single meeting of approximately two hours.

The assessment data were tabulated and statistical analyses 
were conducted using Jamovi software (version 2.6.45.0). The 
normality of the variables was verified using the Shapiro-Wilk 
test. Most variables showed a non-normal distribution (p < 0.05), 
except for the Total MoCA. Therefore, the non-parametric 
Mann-Whitney test was used for comparisons between groups. 
For the total MoCA variable, the parametric Student’s t-test was 
used. The significance level adopted was 5%.

RESULTS

Table  1 presents the average performance scores on the 
different tasks of the MoCA-H, comparing the results obtained 
by participants in the hearing loss group with those in the group 
without hearing loss.

From the results (Table 1), it was observed that, in general, 
both groups showed similar performance on the tasks that make 
up the MoCA-H, with no statistically significant differences in 

Chart 2. Characterization of PWHL regarding the type and degree of hearing loss, hearing aid experience and average daily hearing aid use

Subject
Type of HL 

RE
Degree of HL RE

Type of HL 
LE

Degree of HL LE
Hearing aid 
experience

Datalogging h/day

S11 SHL Moderate SHL Moderately severe 9 months 14
S12 SHL Moderately severe SHL Moderate 4 months 8
S13 SHL Moderate SHL Moderate 7 months 11.8
S14 SHL Severe SHL Moderate 3 months 13
S15 SHL Moderately severe SHL Moderately severe 6 months 8
S16 SHL Moderately severe MHL Moderately severe 3 months 10
S17 SHL Severe SHL Moderately severe 11 months 7
S18 MHL Severe MHL Severe 10 months 15.5
S19 SHL Moderate MHL Moderately severe 15 months 6
S20 SHL Complete SHL Moderate 6 months 6 in the best ear*

*Given that the right ear did not have amplifiable thresholds, the S20 prosthetic fitting was performed unilaterally.
Caption: PWHL – Participants with hearing loss; HL – hearing loss; SHL - Sensorineural hearing loss; MHL – Mixed hearing loss; RE - right ear; LE - left ear
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most of the skills assessed (naming, memory, attention, language, 
abstract reasoning, delayed recall, and orientation), including 
the total MoCA-H score. The only significant difference was 
identified in the visuospatial/executive domain (p = 0.012), in 
which the PWHL showed a lower average (A = 2.7; SD = 0.8) 
compared to the PNHL (A = 3.9; SD = 1.1).

DISCUSSION

The performance analysis phase aimed to verify the 
functioning of the items of the instrument studied between 
the two groups, with the expectation that they would present 
similar results. Considering that, at this point in the research, 
the participants should not show signs of cognitive decline 
identified by the MMSE, the groups were organized in order 
to maintain equivalence in the variables of age and education, 
differing essentially in the presence or absence of hearing loss.

Furthermore, the effective use of individual hearing aids (HA) 
was established as eligibility criteria for the group with hearing 
loss. The use of HAs is recognized for promoting better sensory 
adaptation and integration of auditory information, reducing the 
cognitive load required for understanding linguistic stimuli(22). 
These benefits occur, in part, because the amplification devices 
minimize the auditory effort required to decode speech, allowing 
cognitive resources to be directed more efficiently to processing 
and understanding the information received(23,24).

Regular use of hearing aids has been associated with a lower 
rate of cognitive decline over time, especially when compared 
to individuals who do not treat hearing loss(25). Furthermore, 
studies indicate that the use of these devices contributes to the 
maintenance of specific cognitive functions, such as working 
memory and attention, reinforcing their role in preserving 
cognition in older adults(26).

In this context, the groups of elderly people with and without 
hearing loss showed similar performance in seven of the eight 
domains assessed by the MoCA-H. This finding was expected, 
since the instrument was specifically adapted for individuals 
with hearing impairment, eliminating the need for auditory 
comprehension during its application and thus reducing the impact 
of hearing loss on the assessment of cognitive functions(13,14).

Similarly, a previous study that applied the MoCA-H to 
hearing aid users demonstrated that visual adaptation of the test 
reduces the influence of hearing loss on cognitive performance, 
enabling a more accurate identification of cognitive deficits(17). 
This result can be explained by the fact that the use of the MoCA-H 
neutralizes one of the main biases in cognitive assessment: 
auditory perceptual overload and difficulty in understanding 
verbal commands presented orally(10).

However, despite the similarity in overall performance 
between the groups, a significant difference was found in the 
visuospatial/executive task, requiring further investigation into 
the factors associated with this result. This finding corroborates 
the findings of the German adaptation of the instrument, which 
also identified significant differences in this ability when 
comparing two groups: one consisting of individuals with hearing 
thresholds within normal limits to mild hearing loss and another 
consisting of individuals with moderate to profound hearing 
loss(16). These results suggest that hearing loss can negatively 
impact the visuospatial/executive domain.

Regarding the possible justifications for the observed 
difference, it is noteworthy that, in elderly individuals with 
hearing loss, there is evidence of structural and functional 
changes in the brain that can affect visuospatial and executive 
cognitive abilities. The study by Kirschen and Leaver(27) used 
neuroimaging to show that higher hearing thresholds are 
associated with a reduction in white matter volume in temporal 

Table 1. Comparison of skills assessed in the MoCA-H between groups with and without hearing loss
Task/maximum 

score
Group N Average Standard Deviation p-value

Visuospatial/
executive/5

PWHL 10 2.7 0.8 0.012
PNHL 10 3.9 1.1

Naming/3 PWHL 10 2.6 0.5 0.681
PNHL 10 2.7 0.5

Memory PWHL 10 7.4 1.3 0.331
PNHL 10 8.1 1.2

Attention/6 PWHL 10 3.8 1.4 0.436
PNHL 10 4.3 1.5

Language/3 PWHL 10 1.4 1.2 0.081
PNHL 10 2.3 0.9

Abstract reasoning/2 PWHL 10 0.8 0.9 0.468
PNHL 10 1.1 0.9

Delayed recall/5 PWHL 10 2.3 1.4 0.482
PNHL 10 2.7 1.6

Orientation/6 PWHL 10 5.8 0.4 0.185
PNHL 10 5.5 0.5

MoCA-H Total/30 PWHL 10 20.8 2.6 0.123
PNHL 10 23.1 4.2

Statistical test: Student’s t-test and Mann-Whitney test
Caption: PWLH – Participants with hearing loss; PNHL – Participants with no hearing loss
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and parahippocampal regions, changes in cortical thickness, 
and ventricular expansion, suggesting brain reorganization or 
degeneration related to hearing loss. In addition to volumetric 
changes, hearing loss can induce neuronal deafferentation and 
functional reorganization of the auditory cortex. Dietrich et al.
(28) demonstrated, using magnetoencephalography in adults with 
high-frequency hearing loss, that deafferentation resulting from 
cochlear damage promotes cortical reorganization in auditory 
areas, altering patterns of functional activation and recruitment 
of adjacent regions. In a more recent study, Tong  et  al.(29) 
used advanced functional connectivity techniques to map the 
functional gradient of the cortical connectome in older adults 
with age-related hearing loss, showing redistribution of activity 
in higher sensory and cognitive networks, suggesting that cortical 
reorganization is not restricted to auditory areas, but involves 
integrated changes in multiple neural networks. These findings 
indicate that auditory deafferentation can impact the efficiency 
of brain networks associated with complex cognitive functions, 
such as visuospatial processing and the execution of higher-order 
cognitive tasks.

Furthermore, when comparing magnetic resonance imaging 
between individuals with hearing loss and individuals with 
normal hearing, Lin et al.(30) identified a greater reduction in 
total brain volume and also a greater reduction in the volume 
of the right temporal lobe among individuals with hearing loss, 
reinforcing the association between hearing deficits and brain 
structural changes. Corroborating these findings, a prospective 
cohort study conducted by Armstrong  et  al.(31) pointed to 
acquired hearing loss in adulthood as a risk factor for volumetric 
reduction of the temporal lobe at older ages. Considering that 
the temporal lobe is responsible for essential functions such as 
language processing, memory, auditory processing and visual 
skills, including recognition of visual patterns, faces and familiar 
objects, these structural changes may have significant implications 
for the individual’s visuospatial and oculomotor skills(32). 
Also, because of this, individuals without hearing loss tend to 
perform better in visuospatial skills and executive functions, 
possibly due to the integrity of the auditory system, the temporal 
lobe and neural pathways, since hearing plays a crucial role in 
the development and maintenance of cognitive functions, acting 
as a fundamental input pathway for environmental stimuli that 
promote neural plasticity and efficient cognitive functioning(33).

Another possible hypothesis for the lower performance of 
participants with hearing loss in the visuospatial/executive task 
may be related to the order in which the activities were applied 
in the MoCA-H. Considering that the lower performance was 
observed only in the first task, it is possible that anxiety or initial 
excitement negatively influenced the results. In this context, 
Yerkes-Dodson’s Law can be applied, since it describes how 
high levels of emotional arousal at the beginning of a task can 
impair performance, especially in activities that require greater 
cognitive control(34).

According to the theory, the start of an assessment with more 
challenging tasks raises the individual’s arousal levels to the 
point of exceeding the optimal performance point, resulting in 
below-expected performance. The anxiety generated by the need 
to adapt quickly to a more complex task consumes cognitive 

resources and generates a temporary cognitive overload, impairing 
the ability to concentrate and perform the task effectively. 
This leads to a decrease in performance, which can be overcome 
in subsequent tasks as arousal levels stabilize(35), although this 
effect can be observed generally in different populations, not 
being exclusive to individuals with hearing loss.

Furthermore, the complexity of these tasks can also be 
an influential factor, since in parallel with the process of the 
emergence of age-related hearing changes, older adults often 
face additional difficulties in complex cognitive tasks, due to 
the increased cognitive load required to compensate for sensory 
loss(7,36). The decline in cognitive functions can result in less 
availability of resources for performing activities that require 
planning, organization, comprehension, problem-solving and 
memory, functions typically associated with the prefrontal 
areas of the brain(37).

A possible methodological bias to be considered relates 
to the planning of data collection, since the entire battery of 
examinations and tests, including directed anamnesis, reading 
and signing of the Informed Consent Form, pure-tone audiometry, 
speech audiometry, immittance audiometry (tympanometry and 
acoustic reflex testing), MMSE and MoCA-H, was performed 
on the same day. The MMSE and MoCA-H cognitive protocols 
were always applied last, although, in some cases, there was 
variation in the order between the two instruments. This strategy 
may have led to cognitive fatigue in the participants, which, in 
turn, may have impacted performance on the tests, considering 
that recent studies indicate that prolonged cognitive tasks can 
induce mental fatigue, negatively affecting cognitive and physical 
performance in older adults(38).

An additional limitation relates to the educational profile 
of the participants, whose average schooling was 12.4 years 
(SD = 5.9), higher than the national average for people aged 
25 or over in 2024, according to IBGE data(39). Although the 
national average has consistently increased, from 9.1 years in 
2016 to 10.1 years in 2024, the schooling of the study sample 
still remains above this average, and it is important to note 
that the results found may not fully reflect the reality of older 
people with lower schooling or from regions with different 
educational profiles.

Furthermore, administering the tests at the end of an extensive 
battery can generate impatience or haste to complete the procedure, 
compromising participant engagement and concentration(40). 
The possible anxiety generated by the duration of the assessment 
or the complexity of the final tasks may also have influenced 
performance, especially in the visuospatial/executive task of 
the MoCA-H, which was the first presented in the protocol, 
as discussed based on Yerkes-Dodson’s Law(35). In short, the 
significant difference observed in the visuospatial/executive task 
between elderly individuals with and without hearing loss can be 
explained by several factors, such as neuronal deafferentation, 
the order of activities in the test, and the complexity of the task.

Considering the overall results, the absence of significant 
differences in seven of the eight assessed abilities, as well as 
in the total MoCA-H score, suggests that this instrument is 
effective in evaluating cognitive functions in older adults with 
hearing loss, minimizing the impact of the sensory impairment 
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on the results. This finding reinforces the importance of using 
adapted instruments, such as the MoCA-H, which ensure a more 
accurate and equitable assessment of cognitive performance in 
clinical and research contexts. By eliminating barriers related 
to auditory comprehension, the MoCA-H allows the cognitive 
abilities of older adults to be assessed more reliably, offering a 
valuable tool for the early detection of cognitive impairments, 
without the bias of hearing loss.

CONCLUSION

It was found that neurologically healthy elderly individuals, 
both with and without treated hearing loss, showed similar 
performance in most of the MoCA-H tasks. Only the visuospatial/
executive domain significantly differentiated the groups evaluated. 
Overall, the MoCA-H proved to be an effective and sensitive 
tool for the cognitive assessment of elderly individuals with 
moderate to severe hearing loss, at least in the sample analyzed.
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