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ABSTRACT

Introduction: The progressive ageing of the population has
generated significant interest in various areas, particularly
Cognitive Impairment (CI). It is necessary to know the specific
characteristics of people with cognitive development to
establish the basis for the intervention.

Aim: To understand the relationship between the cognitive
deterioration process and language characteristics, aiming to
determine whether linguistic alteration could be considered a
symptom of cognitive deterioration.

Materials and Methods: This study employed a cross-sectional
design involving two groups: 17 individuals aged over 70 years,
consisting of eight with Cl and nine without CI. Participants were
assessed using the Mini-Mental State Examination (MMSE).

INTRODUCTION

According to Winblad B et al., Cl refers to a partial or total alteration
of intellectual functions [1]. Clinical manifestations begin with
natural ageing, age-related memory impairment, mild Cl, and
progress to mild, moderate, and severe dementia, where there is a
complete loss of all abilities [2]. One of the primary manifestations
experienced by individuals with Cl is brain deterioration, which
directly affects communication. This condition is referred to as
“Cognitive  Communication Disorders” [3]. The percentage of
individuals presenting Cl is directly proportional to age, with a 15-
20% prevalence among individuals over 60 years of age [4].

The initial linguistic alterations observed in Cl primarily occur at the
lexical-semantic level [5], giving rise to one of the most characteristic
features of this condition: lexical anomias. Lexical anomias are
defined as the inability to access and retrieve lexical units and
their corresponding conceptual bases [6]. This difficulty in lexical
access often manifests as the “tip of the tongue” phenomenon
[7], characterised by a strong sensation of familiarity alongside
an inability to recall a known lexical item, which might eventually
be recalled with sufficient attention and encoding feedback [8].
Individuals with ClI often attempt to compensate for this difficulty
through  phonological substitutions, semantic paraphasias,
anomalous word repetitions, and circumlocutions, using words
that replace the intended meaning of those they cannot retrieve [9].
Moreover, research has consistently shown that individuals with CI
exhibit significant limitations in their ability to recall information related
to objects, people, and places [10]. Additionally, concerning verbal
fluency tasks, individuals with Cl demonstrate greater impairment
in semantic fluency tasks compared to phonological fluency tasks,
underscoring difficulties in naming and lexical access [11].

Furthermore, researchers such as Vuorinen E et al., among others,
have provided evidence that individuals with Cl exhibit non specific
speech patterns characterised by fewer elements of content,
deictics, indefinite terms, pronouns, and repetitions compared to
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Language abilities were evaluated using the Boston Naming Test
and the Verbal Fluency Test in separate individual sessions. Data
analysis was conducted using the Statistical Package for Social
Sciences (SPSS) program.

Results: The results indicated that individuals with Cl exhibited
poorer performance in language tests, particularly in areas
related to productive and comprehensive lexical and semantic
development. These differences were statistically significant
across all assessed domains (p-value<0.001).

Conclusion: Cl is accompanied by significant impairment in
language skills, which could be considered an indicator of cognitive
decline. Therefore, specific interventions targeting language
abilities are warranted throughout the progression of Cl.
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individuals without CI [12]. Additionally, individuals with CI tend to
use fewer content-rich phrases [13] and may employ inappropriate
or redundant grammatical constructions [14]. Murray LL examined
speech deviations to assess information efficiency and concluded
that individuals with CI display more false starts, vague vocabulary,
and paraphasias than those experiencing normal ageing [15].
Similarly, Chapman SB et al., and Bayles KA et al., identified
difficulties in discursive coherence [16,17]. Concerning syntax, it
is hypothesised that limitations in working memory or semantics
can impact the ability to utilise elaborate and complex grammatical
constructions [18]. However, Ripich DN et al., contend that there is
no difference in the mean length of verbal output between healthy
adults and individuals with CI [19]. Consequently, it appears that
the only dimension of language preserved in Cl is phonology, both
expressive and receptive [20].

The significance and novelty of the research presented below
stem from the importance of gaining further insights into the
linguistic profile to establish intervention programs that are
optimally tailored to the characteristics exhibited by individuals
with Cl. Hence, given the linguistic disorders previously described
that link cognitive deterioration with the emergence of linguistic
challenges, the objective of this study was to ascertain the linguistic
impairments in individuals with CI. The initial hypothesis posits that
individuals with Cl experience more language difficulties than those
without Cl.

MATERIALS AND METHODS

This research was conducted using a cross-sectional methodology
at a specific care centre in Spain for individuals with cognitive
disorders between January and June 2022. The study received prior
approval from the respective bioethics committee of the Faculty of
Health Sciences at the University of Castilla-La Mancha (28/2022).

Inclusion criteria: Participants aged over 65 years, regularly
attending the SEPAP resource (Service for the Promotion of
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Personal Autonomy) classified as grade 1 or moderate dependency
were included in the study.

Exclusion criteria: Participants with severe Cl (as assessed by a
specialist doctor), severe vision and/or hearing impairments, and
characteristics of illiteracy were excluded from the study.

For the subsequent analysis of the obtained results, a quantitative
methodology was employed, which will be described in the
corresponding section.

Participants: This study involved 17 individuals aged between
72 and 89 years from a SEPAP for individuals classified as grade
1 or moderate dependency. This situation appears when the
person needs support at least once a day to carry out certain
basic activities of daily living (bathing, eating, shopping, etc.) or
needs intermittent or limited support for personal autonomy. This
classification was carried out according to the dependency law of
Talavera de la Reina (as determined by the city’s dependency team).
These individuals were initially diagnosed with various pathologies
such as Parkinson’s disease, Pick’s disease, and early Alzheimer’s
disease. The sample size was limited by the number of individuals
who agreed to participate in the study. Cl was assessed using the
MMSE, which was administered by a psychologist. Following the
evaluation to determine the presence of ClI, two distinct groups
were identified.

Process: Initially, the research team contacted the AFATA association
(Association of Relatives of Alzheimer’s and Other Dementia Patients
of Talavera) to arrange a meeting. During this meeting, the clinical
profiles of individuals with various levels of Cl were discussed.
Subsequently, the research team redirected interested individuals
to the SEPAP resource.

For individuals who agreed to participate in the study, informed
consent was obtained, along with a commitment to confidentiality
to ensure the privacy of user data. Following the signing of both
documents, the evaluation commenced, conducted individually
over three sessions. All procedures in this study adhered to ethical
standards and the Declaration of Helsinki of 1975. Additionally, all
participants provided their informed consent for the study.

During the first session, Cl was assessed using the MMSE test [21]
to differentiate between two groups (with Cl/without Cl), with each
session lasting approximately 10 minutes. In the second session,
image naming ability was evaluated using the Boston Naming Test
[22], with a duration of 30-40 minutes. Finally, the third session
involved assessing verbal fluency using the Verbal Fluency Test
[23], which lasted approximately 10-15 minutes. Initially, the MMSE
test [21] was administered. This cognitive screening evaluates
suspected symptoms compatible with Cl by exploring areas such
as temporal orientation, spatial orientation, attention, calculation,
memory, naming, repetition, comprehension, reading, writing, and
drawing. Scores on this test range from 0 to 30 points, with scores
below 23 points indicating Cl [24].

Secondly, the Boston Naming Test [22] was utilised to assess
naming ability by presenting 60 images. This test provides various
aids to facilitate naming in cases of difficulty, including semantic cues
(information about the object’s utility), phonemic cues (pronunciation
of the initial word sounds), and multiple-choice options (four choices
provided, one of which is correct). One point is awarded for each
correct answer, with a maximum score of 60. The answers given
with semantic and phonetic keys were noted [25].

Lastly, the Verbal Fluency Test [23] was employed to evaluate verbal
productivity, semantic memory, language, and executive function.
This test is considered a sensitive measure of Cl. Participants are
asked to generate as many words as possible in one minute across
various tasks: semantic fluency (e.g., animals, fruits/vegetables, and
kitchen utensils), phonological fluency (e.g., words beginning with
/P/, IM/, and /R/), and excluded letter fluency (e.g., words without
the letters /A/, /E/, and /S/) [26].
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STATISTICAL ANALYSIS

To analyse the data obtained from this investigation, the statistical
software SPSS 24.0 was utilised to generate descriptive results.
For comparing both groups, the independent samples t-test
was employed to determine whether significant differences
existed between individuals with and without Cl. Subsequently,
the results were further examined using the Pearson Correlation
Index to observe potential relationships between the variables
studied.

RESULTS

The group of individuals with Cl consisted of eight participants
80.87+4.1 years, aged between 75 and 85 years, comprising
five women and three men. The group of individuals without CI
comprised nine participants: seven women and two men, with a
mean age 77.77+2.13 years.

In the MMSE, the group of individuals with Cl achieved an
average score of 22.25+1.75, indicative of Cl. Conversely,
individuals without Cl obtained an average score of 29+1.0,
indicating the absence of Cl. Regarding the scores obtained
in the Boston Naming Test, it was evident that the group of
individuals with CI attained significantly lower (p-value <0.001)
average scores compared to those without Cl. Subsequently,
the data from the Verbal Fluency Test were analysed, revealing
significant differences between the two groups. In the semantic
fluency subtest, individuals with Cl obtained an average score
of 30.25+4.23, whereas those without ClI achieved a score of
41+6.18. For the phonological fluency subtest, individuals with
Cl scored 20.88+5.62 points, while those without Cl scored
29.33+6.93. Notably, the greatest differences were observed in
the semantic fluency subtest, although significantly lower scores
were evident for individuals with Cl across all subtests compared
to those without Cl (p-value<0.05) [Table/Fig-1].

Tests With CI Without Cl | p-value
Mini-Mental State Examination (MMSE) | 22.25+1.75 29.0+1.0 <0.001
Boston Naming test 33.38+4.24 43.89+4.68 <0.001
Semantic fluency 30.25+4.23 41.0+6.18 <0.001
Phonological fluency 20.88+5.62 29.33+6.93 0.034
Excluded letters fluency 14.88+4.61 21.33+3.70 | <0.001
Total number of words generated 66+12.14 91.66+12.42 | <0.001

[Table/Fig-1]: Comparison of median scores for the MMSE and vocublary test

between Cl and without CI group.

Regarding the correlation between the different areas evaluated,
the results are presented in [Table/Fig-2]. This table indicates that
all fluency tasks exhibited correlations with each other. However,
concerning the Boston Test, significant correlations were observed
only between semantic fluency (r-value=0.636, p-value<0.001) and
total verbal fluency (r-value=0.597, p-value<0.05).

DISCUSSION

As stated in the initial hypotheses, language alterations in individuals
with Cl can be considered symptoms of this process, and individuals
with ClI indeed exhibit more language difficulties than those without
Cl. This association between cognition and language has been well-
documented in recent studies [27-30]. The results of present study
demonstrate that individuals with Cl achieve significantly lower scores
in naming and verbal fluency compared to those without Cl. These
findings align with research conducted by other authors such as
Malek-Ahmadi M et al., who have confirmed that language is one of
the most affected domains in Cl, particularly in the naming of objects
and verbal fluency [31].

The results of the naming test are consistent with findings from
other studies [4,20], which have indicated that individuals with Cl
encounter more difficulties in naming compared to those without
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[Table/Fig-2]: Correlations between the different areas evaluated in the CI group.

**The correlation is significant at the 0.01 level (bilateral). (p<0.001)

Variables Semantic fluency Phonological fluency Fluency exclusive letters Total verbal fluency Boston test
Semantic fluency 1 0.622** 0.621** 0.786** 0.636**
Phonological fluency 0.622** 1 0.691** 0.518* 0.330
Fluency lyrics 0.621** 0.691** 1 0.800** 0.417
Total verbal fluency 0.786** 0.518* 0.800** 1 0.597*
Boston quiz 0.636** 0.330 0.417 0.597* 1

*The correlation is significant at the 0.05 level (bilateral). (p<0.05)

Cl [32]. Furthermore, consistent with present study, several
investigations have demonstrated that providing a phonemic cue
after individuals with Alzheimer’s disease struggle to spontaneously
name a word significantly aids their performance [33,34].

As confirmed in this research, authors Juncos-Rabadan O et al.,
and White KK et al., affirm that individuals with Mild Cognitive
Impairment (MCI) experience greater difficulty in phonological
access compared to older adults without Cl, a phenomenon known
as the tip of the tongue phenomenon, which contributes to the
aforementioned naming difficulties [11,35]. They suggest that this
difficulty arises from a decline in the transmission of activation from
semantic representations to phonological ones, rendering lexicon
access impossible. Other authors, also highlight the challenges in
lexical-semantic access, which individuals attempt to compensate
for with semantic errors and circumlocutions [36].

The results of the verbal fluency test are consistent with those of
other authors, such as [37], who assert that individuals with Cl exhibit
reduced performance in verbal fluency tests, both phonological and
categorical [38]. However, contrary to the findings of this studly,
it has been demonstrated by different authors [39] that semantic
verbal fluency shows significantly greater deficits compared to
phonological fluency [40]. This discrepancy can be attributed to
the disrupted processes involved; semantic verbal fluency tests
necessitate the retrieval of semantic memory content (hierarchically
organised concepts and words), while phonological verbal fluency
tests involve the exploration of the lexical system and the use
of phonological criteria strategies. Venneri A et al., support the
hypothesis of early deterioration in semantic memory in Alzheimer’s
disease, without evidence of slowing in phonological criteria [41].

It can be asserted that naming tasks, access to the lexicon, and
verbal fluency are compromised in individuals with MCI, as these
abilities rely on processes that are affected within this cohort [42].
Additionally, significant correlations are observed among these
tasks, except in the Boston Naming Test, which only correlates with
semantic and total verbal fluency. This may be attributable to the
similarity in the processes utilised for these tasks [39].

Limitation(s)

As potential limitations of the study, it should be noted that the
sample size could have been larger, and the findings primarily pertain
to the Spanish language. However, authors cannot generalise these
characteristics to other languages. Therefore, it is imperative to
continue this line of research in future studies.

CONCLUSION(S)
The conclusions drawn from this study are manifold. Firstly,
it is paramount to underscore that language difficulties serve
as characteristic symptoms of Cl. Secondly, there is a critical
importance in the early assessment of these linguistic abilities,
particularly in the domains of naming and verbal fluency, to efficiently
and promptly detect MCI and initiate immediate intervention. This is
crucial for enhancing quality of life and mitigating progression to
more severe stages. Thirdly and finally, it is imperative to emphasise
the pivotal role of speech therapists throughout the course of
Cl, especially during the initial stages. Their involvement aims
at enhancing the effectiveness of assessment and facilitating a
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comprehensive, multidisciplinary intervention to improve the quality
of life for this population.

REFERENCES

[1] Winblad B, Palmer K, Kivipelto M, Jelic V, Fratiglioni L, Wahlund LO, et al. Mild
cognitive impairment-beyond controversies, towards a consensus: Report of
the International Working Group on Mild Cognitive Impairment. J Intern Med.
2004;256(3):240-46.

[2] Reisberg B, Ferris S, de Leon M, Crook T. The Global deterioration scale
for assessment of primary degenerative dementia. Am J Psychiatry
1982;139(9):1136-39.

[3] Olthof-Nefkens MWLJ, Kruse H, Derksen E, de Swart BJM, Nijhuis-
van der Sanden MWG, Kalf JG. Improving communication between
persons with mild dementia and their caregivers: Qualitative analysis of a
practice-based logopaedic intervention. Folia Phoniatrica et Logopaedica
[Internet]. 2018 [cited 2020 Oct 30];70 (3-4):124-33. Available from:
https://www.karger.com/Article/Abstract/491081.

[4] Petersen RC. Mild cognitive impairment. CONTINUUM: Lifelong Learning in
Neurology [Internet]. 2016;22(2, Dementia):404-18. Available from: https://www.
ncbi.nim.nih.gov/pmc/articles/PMC5390929/.

[5] Ivanova O, Garcia Meilan JJ, Martinez-Nicolés |, Llorente TE. La habilidad 1éxico-
semantica en la Enfermedad de Alzheimer: Un estudio de la fluidez verbal con
categorfas semanticas (Lexical-semantic ability in Alzheimer's disease: A study
of verbal fluency with semantic categories). Revista signos [Internet]. 2020 Jan
[cited 2022 Feb 22];53 (102):319-42. Available from: https://scielo.conicyt.cl/
pdf/signos/v563n102/0718-0934-signos-53-102-319.pdf.

[6] Cuetos F. Anomia: La dificultad para recordar palabras (Anomia: difficulty
remembering words). Madrid: TEA. 2003.

[7] Juncos-Rabadan O, Facal D, Alvarez M, Rodriguez MS. El fenémeno de la punta
de lalengua en el proceso de envejecimiento (The tip of the tongue phenomenon
in old age. Influence of vocabulary, working memory and processing speed).
Psicothema. 2006;18(3):501-06.

[8] Bloom PA, Friedman D, Xu J, Vuorre M, Metcalfe J. Tip-of-the-tongue states
predict enhanced feedback processing and subsequent memory. Consciousness
and Cognition [Internet]. 2018 Aug [cited 2022 May 15];63:206-17. Available
from: https://files.eric.ed.gov/fulltext/ED602969.pdf.

[9] Cuetos F. The role of aphasic disorders in the study of the brain-language
relationship. 2012. In Boeckx C, Horno-Chéliz MC, Mendivil-Giré JL (Eds.),
language, from a biological point of view. Current Issues in Biolinguistics (pp.
143-164). Cambridge: Cambridge Scholars.

[10] Ahmed S, Haigh AMF, de Jager CA, Garrard P. Connected speech as a marker of
disease progression in autopsy-proven Alzheimer’s disease. Brain [Internet]. 2013
Dec 1 [cited 2021 Jul 6];136(12):3727-37. Available from: https://academic.oup.
com/brain/article/136/12/3727/441435%login=true.

[11] Juncos-Rabadan O, Pereiro AX, Facal D, Rodriguez N. Una revision de la
investigacion sobre lenguaje en el deterioro cognitivo leve (A review of research
on language in mild cognitive impairment: A review). Revista de Logopedia,
Foniatria y Audiologia. J Speech Therapy, Phoniatrics and Audiology.
2010;30(2):73-83.

[12] Vuorinen E, Laine M, Rinne J. Common pattern of language impairment in
vascular dementia and in alzheimer disease. Alzheimer Disease & Associated
Disorders [Internet]. 2000;14(2):81-86. Available from: https://journals.lww.
com/alzheimerjournal/Abstract/2000/04000/Common_Pattern_of_Language_
Impairment_in_Vascular.5.aspx.

[13] Forbes-McKay KE, Venneri A. Detecting subtle spontaneous language decline
in early Alzheimer’s disease with a picture description task. Neurological
Sciences [Internet]. 2005;26(4):243-54. Available from: https://link.springer.com/
article/10.1007 %2Fs10072-005-0467-9.

[14] Sajjadi SA, Patterson K, Tomek M, Nestor PJ. Abnormalities of connected speech
in semantic dementia vs Alzheimer’s disease. Aphasiology. 2012;26(6):847-66.

[15] Murray LL. Distinguishing clinical depression from early Alzheimer’s disease
in elderly people: Can narrative analysis help? Aphasiology. 2010;24(6-
8):928-39.

[16] Chapman SB, Ulatowska HK, King K, Johnson JK, Mclintire DD. Discourse
in early Alzheimer’s disease versus normal advanced aging. Am J Speech-
Language Pathol. 1995;4(4):124-29.

[17] Bayles KA, Tomoeda CK, Kaszniak AW, Stern LZ, Eagans KK. Verbal
perseveration of dementia patients. Brain and Language. 1985;25(1):102-16.

[18] Mueller KD, Hermann B, Mecollari J, Turkstra LS. Connected speech and
language in mild cognitive impairment and Alzheimer’s disease: A review of picture
description tasks. J Clin Experimental Neuropsychol. 2018;40(9):917-39.



Esther Moraleda Sepulveda et al., Language Disorders in Cognitive Impairment

)

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

Ripich DN, Fritsch T, Ziol E, Durand E. Compensatory strategies in picture
description across severity levels in Alzheimer’s disease: A longitudinal study.
American Journal of Alzheimer’s Disease. 2000;15(4):217-28.

Jaramillo JH. Demencias: Los problemas de lenguaje como hallazgos tempranos.
Acta Neuroldgica Colombiana [Internet]. 2010 Aug 27 [cited 2023 Dec 20];26(3
Supl 1):101-11. Available from: https://www.actaneurologica.com/index.php/
anc/article/view/1804.

Ruchinskas RA, Curyto KJ. Cognitive screening in geriatric rehabilitation.
Rehabilitation Psychology. 2003;48(1):14-22. Available from:
https://doi.org/10.1037/0090-5550.48.1.14.

Kaplan E, Goodglass H, Weintraub S. Boston Naming Test (experimental ed.).
1976. Boston: Boston University.

Pena-Casanova J, Blesa R, Aguilar M, Gramunt-Fombuena N, Gomez-Anson B,
Oliva R, et al. Spanish Multicenter Normative Studies (NEURONORMA Project):
Methods and Sample Characteristics. Arch Clin Neuropschol 2009;24(4):307-19.
Mitchell AJ. The Mini-Mental State Examination (MMSE): An Update on lIts
Diagnostic Validity for Cognitive Disorders. In: Larner, A. (eds) Cognitive Screening
Instruments. 2013. Springer, London. Available from: https://doi.org/10.1007/97
8-1-4471-2452-8_2.

Casals-Coll M, Sanchez-Benavides G, Quintana M, Manero RM, Rognoni T,
Calvo L, et al. (Spanish normative studies in young adults (NEURONORMA
young adults project): norms for verbal fluency tests) Neurologia (Neurology).
2013;28(1):33-40. Doi:10.1016.

Calza L, Gagliardi G, Rossini Favretti R, Tamburini F. Linguistic features and
automatic classifiers for identifying mild cognitive impairment and dementia.
Computer Speech & Language. 2021;65:101113.

Martinez-Nicolas |, Llorente TE, Martinez-Sanchez F, Meilan JJG. Ten years of
research on automatic voice and speech analysis of people with Alzheimer’s
disease and mild cognitive impairment: A systematic review article. Frontiers in
Psychology. 2021;12:620251.

McCullough KC, Bayles KA, Bouldin ED. Language performance of individuals
at risk for mild cognitive impairment. Journal of Speech, Language, and Hearing
Research. 2019;62(3):706-22.

Yeung A, laboni A, Rochon E, Lavoie M, Santiago C, Yancheva M, et al.
Correlating natural language processing and automated speech analysis
with clinician assessment to quantify speech-language changes in mild
cognitive impairment and Alzheimer’s dementia. Alzheimer's Research &
Therapy [Internet]. 2021;13(1):01-10. Available from: https://eds.p.ebscohost.
com/eds/pdfviewer/pdfviewer?vid=0&sid=b3cb4e07-2862-48bb-b0d8-
d06faa82735b%40redis.

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

www.jcdr.net

Aggio NM, Ducatti M, de Rose JC. Cognition and language in dementia
patients: Contributions from behavior analysis. Behavioral Interventions.
2018;33(3):322-35.

Malek-Ahmadi M, Small BJ, Raj A. The diagnostic value of controlled oral word
association test-FAS and category fluency in single-domain amnestic mild cognitive
impairment. Dementia and Geriatric Cognitive Disorders. 2011;32(4):235-40.
Meilan JJG, Martinez-Sanchez F, Carro J, Carcavilla N, lvanova O. Voice markers
of lexical access in mild cognitive impairment and Alzheimer’s disease. Current
Alzheimer Research. 2018;15(2):111-19.

Lin CY, Chen TB, Lin KN, Yeh YC, Chen WT, Wang KS, et al. Confrontation
naming errors in Alzheimer’s disease. Dementia and Geriatric Cognitive Disorders.
2014;37(1-2):86-94.

Stasenko A, Jacobs DM, Salmon DP, Gollan TH. The Multiingual Naming Test
(MINT) as a measure of picture naming ability in Alzheimer’s disease. J Int
Neuropsychol Soc 2019;25(08):821-33.

White KK, Abrams L, Frame EA. Semantic category moderates phonological
priming of proper name retrieval during tip-of-the-tongue states. Language and
Cognitive Processes. 2013;28(4):561-76.

Szatloczki G, Hoffmann I, Vincze V, Kalman J, Pakaski M. Speaking in Alzheimer’s
disease, is that an early sign? Importance of changes in language abilities in
Alzheimer’s disease. Frontiers in Aging Neuroscience. 2015;7:195.

Garrard P, Lambonralph M, Patterson K, Pratt K, Hodges J. Semantic feature
knowledge and picture naming in dementia of Alzheimer’s type: A new approach.
Brain and Language. 2005;93(1):79-94.

Murphy KJ, Rich JB, Troyer AK. Verbal fluency patterns in amnestic mild cognitive
impairment are characteristic of Alzheimer’s type dementia. J Int Neuropsychol
Soc 2006;12(04):570-74.

Benton AL, Hamsher K. Controlled oral word association. Multilingual aphasia
examination. 1989. AJA Associates, lowa: USA.

Vita MG, Marra C, Spinelli P, Caprara A, Scaricamazza E, Castelli D, et al.
Typicality of words produced on a semantic fluency task in amnesic mild cognitive
impairment: linguistic analysis and risk of conversion to dementia. Journal of
Alzheimer’s Disease. 2014;42(4):1171-78.

Venneri A, Jahn-Carta C, De Marco M, Quaranta D, Marra C. Diagnostic and
prognostic role of semantic processing in preclinical Alzheimer's disease.
Biomarkers in Medicine. 2018;12(6):637-51.

Clark LJ, Gatz M, Zheng L, Chen YL, McCleary C, Mack WJ. Longitudinal verbal
fluency in normal aging, preclinical, and prevalent Alzheimer’s disease. American
Journal of Alzheimer’s Disease and Other Dementias [Internet]. 2009;24(6):461-
68. Available from: https://pubmed.ncbi.nim.nih.gov/19759254/.

PARTICULARS OF CONTRIBUTORS:
Professor, Department of Psychology, University Complutense de Madrid, Pozuelode Alarcén, Madrid, Spain.
2. Student, Department of Psychology, University of Castilla-La Mancha, Talaverade la Reina, Spain.

3. Professor, Department of Psychology, University of Castilla-La Mancha, Talaverade la Reina, Spain.
Investigator, Department of Psychology, University Complutense de Madrid, Pozuelo, Alarcén, Madrid, Spain.

1.

4.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Esther Moraleda Sepulveda,

Campusde Somosaguas, Pozuelode, Alarcon, Madrid, Spain.

E-mail: esmora01@ucm.es

AUTHOR DECLARATION:

Financial or Other Competing Interests: None
Was Ethics Committee Approval obtained for this study? — Yes
Was informed consent obtained from the subjects involved in the study? Yes

For any images presented appropriate consent has been obtained from the subjects.

PLAGIARISM CHECKING METHODS: 1antetall

ETYMOLOGY: Author Origin

e Plagiarism X-checker: Oct 27, 2023

e Manual Googling: Dec 12, 2023

EMENDATIONS: 10

e iThenticate Software: Mar 18, 2024 (9%)

NA

Date of Submission: Oct 26, 2023
Date of Peer Review: Dec 05, 2023
Date of Acceptance: Mar 19, 2024
Date of Publishing: Jul 01, 2024

Journal of Clinical and Diagnostic Research. 2024 Jul, Vol-18(7): IC01-IC04


http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

