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RESUMEN

El neuromarketing estudia los procesos de toma de 
decisiones de los consumidores, antes, durante y 
después de la compra. Los especialistas pueden 
analizar la actividad cerebral de los consumidores 
y comprender cómo reaccionan a diferentes 
estímulos. Los críticos defienden que puede ser 
utilizado para manipular a los consumidores, que 
las empresas deberían ser más éticas en su uso de 
estas técnicas y que tiene profundas limitaciones 
en su análisis con personas discapacitadas. 
Sin embargo, las posibilidades son mayores 
que las limitaciones y el neuromarketing puede 
tener aplicaciones interesantes y positivas en el 
contexto de la discapacidad. Como estos avances 
innovadores todavía ocupan poco espacio en los 
textos académicos, este trabajo tiene el objetivo 
principal de conocer el estado de la cuestión en 
neuromarketing y discapacidad para determinar 
las teorías, ideas y conceptos principales. Para ello 
se lleva a cabo una investigación de síntesis con el 
Framework SALSA, bajo la modalidad de scoping 
review, sin límite temporal, en 6 bases de datos: 
Scopus, Web of Science, Google Scholar, Microsoft 
Academic (inglés), Dialnet Plus y Bases de datos del 
CSIC (español). Los hallazgos reflexionan sobre las 
herramientas útiles para todas las personas, con y 
sin discapacidad, que ayudan a la plena igualdad 
e inclusión. Entre los retos de futuro se encuentran 
las limitaciones de la técnica que dependen de 
capacidades sensoriales; los diferentes patrones 
de actividad cerebral de las personas con alguna 
discapacidad; y la necesidad de nuevos enfoques 
y técnicas en otras áreas sensoriales (tacto y gusto). 
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ABSTRACT

Neuromarketing studies the decision-making 
processes of consumers before, during and after 
the purchase. Specialists can analyse consumers' 
brain activity and understand how they react to 
different stimuli. Critics argue that it can be used 
to manipulate consumers, that companies should 
be more ethical in their use of these techniques 
and that it has profound limitations in its analysis 
with disabled people. However, the possibilities 
outweigh the limitations and neuromarketing 
can have interesting and positive applications 
in the context of disability. As these innovative 
developments still occupy little space in academic 
texts, this paper has the main objective of getting 
to know the state of play in neuromarketing and 
disability in order to determine the main theories, 
ideas and concepts. To this end, synthesis research 
is carried out with the SALSA Framework, under 
the scoping review modality, with no time limit, in 
6 databases: Scopus, Web of Science, Google 
Scholar and Microsoft Academic (English), Dialnet 
Plus and Bases de datos del CSIC (Spanish). The 
findings reflect on useful tools for all people, with 
and without disabilities that help full equality and 
inclusion. Challenges for the future include the 
limitations of the technique that depend on sensory 
abilities; the different brain activity patterns of 
people with disabilities; and the need for new 
approaches and techniques in other sensory areas 
(touch and taste).
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1. INTRODUCTION

Neuromarketing is a discipline within the Social Sciences, specifically within Marketing, that 
studies consumer decision-making processes before, during, and after purchasing. It uses tools 
and techniques from neuroscience to understand how the human brain functions in relation to 
consumer behavior and purchasing decisions (Sánchez Blanco, 2009; Barrientos-Báez et al., 
2022; Cristófol-Rodríguez et al., 2024). Brands turn to neuromarketing to gain a better unders-
tanding of the emotions that drive people, how their subconscious mind acts, and how their 
future behaviors can be predicted (Blas et al., 2019; Barrientos-Báez et al., 2022; Del-Ponti et 
al., 2022; Abuín-Penas & Abuín-Penas, 2022; Matarín et al., 2022; Fondón Ludeña, 2025). 
Through this interdisciplinary field that combines psychology, neuroscience, and marketing, it’s 
possible to gain a better understanding of how people perceive, and process information related 
to products and services offered in the market.

Neuromarketing tools may include electroencephalography (EEG)1, functional magnetic reso-
nance imaging (FMRI)2, eye tracking (ET)3 , and measurements of galvanic skin response (GSR)4, 
among others. With these instruments, specialists can analyze consumers' brain activity and 
gain a better understanding of how they react to different stimuli. For example, they can mea-
sure brain activity while consumers watch an advertisement or browse a website and analyze 
how different elements of the advertisement or website affect consumers' brain and emotional 
responses. With that information, more effective marketing strategies can be developed, directly 
targeting consumers' brains and motivating them to make purchasing decisions (Moreno & San-
jurjo, 2020; Barrientos-Báez et al., 2022; Cenizo, 2024).

However, neuromarketing has also faced criticisms and controversies (Bhardwaj, 2023; Álva-
rez Sigüenza, 2024). Some detractors argue that it can be used to manipulate consumers and 
exploit their emotional vulnerabilities, suggesting that companies should exercise more ethics in 
their use of these techniques and tools. Others argue that neuromarketing has limitations and 
that brain activity does not always correlate with actual consumer behavior in the real world 
(Barrientos-Báez & Caldevilla-Domínguez, 2019; García-Erviti, 2024).

Within this second profile of criticisms, there is a discussion about the limitations of neuro-
marketing in analyzing individuals with disabilities. As one of the common and widespread 

1 An EEG, or electroencephalogram, is a test used to measure the brain's electrical activity. It involves 
placing small metal discs called electrodes on the scalp. These electrodes detect the electrical impulses 
generated by brain cells as they communicate, which appear as wave-like patterns on the EEG recording.
2 Functional magnetic resonance imaging (fMRI) tracks subtle changes in blood flow associated with brain 
activity. It can be used to identify which areas of the brain are responsible for essential functions, assess 
the impact of stroke or other conditions, and help guide treatment. fMRI can also reveal abnormalities in 
the brain that might not be visible with other imaging methods.
3 Eye-tracking technology is used to monitor and measure eye movements, pupil dilation, gaze fixation, 
and blinking. It helps determine where a person focuses their visual attention, what captures their interest, 
and what they overlook.
4 Galvanic Skin Response (GSR), also called Electrodermal Activity (EDA), measures changes in the skin's 
electrical properties triggered by emotional arousal or stress. This is done by passing a small current bet-
ween two electrodes and evaluating the skin’s resistance. The data typically includes components like Skin 
Conductance Level (SCL) and Skin Conductance Responses (SCR).
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classifications of neuromarketing is related to the senses, it becomes necessary to delve into the 
relationship between this discipline and sensory disability. This classification refers to auditory 
neuromarketing (hearing), visual neuromarketing (sight), and kinesthetic neuromarketing (touch, 
smell, and taste). However, the possibilities outweigh the limitations, and neuromarketing stands 
as an interesting and valuable tool for working with people with different abilities (Barrientos-
Báez et al., 2018; Barrientos-Báez & Caldevilla-Domínguez, 2019; Sindhuja & Malik, 2024).

Neuromarketing can have interesting and positive applications in the context of disability. Likewi-
se, it may help understand how people with disabilities perceive and process information related 
to products and services offered in the market. For example, some studies focus on how people 
with visual disabilities develop unique and suggestive patterns of visual attention and informa-
tion processing, which differ from individuals with full visual capabilities.

Additionally, there are specially adapted eye tracking technologies that can help create pro-
ducts and services that are tailored and more accessible for people with disabilities (Chhimpa 
et al., 2024). Neuromarketing can also help identify barriers and obstacles that may prevent 
people with disabilities from accessing certain products and services. For example, it may iden-
tify design elements of a website that have lower usability or are confusing for individuals with 
disabilities.

Unfortunately, it can be said that these innovative advancements receive little attention in aca-
demic texts on neuromarketing. As it is considered an emerging thematic line with high social 
value, this work aims to primarily understand the current state of affairs related to neuromarke-
ting and disability, determine the main theories, ideas, and concepts, provide contributions, and 
debate their prospects and possibilities.

2. MATERIALS AND METHODS

In order to achieve the main objective of this research, a synthesis investigation using the SALSA 
Framework (Grant & Booth, 2009; Booth et al., 2012; Codina, 2024) has been conducted. 
Specifically, the methodology commonly used in review papers, under the modality of a scoping 
review, has been applied. A scoping review is a type of systematic literature review used to 
examine the breadth and nature of a research topic (Adewunmi, 2023; Crista, 2023). Unlike a 
traditional systematic review, which focuses on answering specific research questions, a scoping 
review aims to examine the extent, breadth, and diversity of available literature on a subject 
(Tajahuerce & Padilla-Castillo, 2015; Díaz et al., 2021; Padilla-Castillo, 2023; McPhail et al., 
2024), as it was done in this case.

This scoping review methodology or evidence synthesis is particularly suitable for addressing ob-
jectives, such as the one in this work, regarding the characteristics of a specific area of knowled-
ge, whether emerging or established. SALSA is an acronym formed by the words “Search, 
Appraisal, Synthesis, and Analysis”, which correspond to the different phases of a systematic 
review. Each of these phases follows a rigorous and transparent model, deserving the name of 
systematic or systematized review (Codina, 2017, 2024).

Search refers to the well-planned search phase that detects documents, identifies those to be 
evaluated, and those to be rejected (Codina, 2017, 2024). The reasons for rejection are based 
on inclusion criteria, in this case, academic texts from international and national databases that 
include the terms "neuromarketing" + "disability" and "neuromarketing" + "discapacidad" in 
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their title, abstract, or keywords. The inclusion criteria used were quality (granted by inclusion in 
those databases) and typology (peer-reviewed academic texts or blind peer-reviewed texts); no 
other inclusion criteria, such as geographic or methodological factors, were introduced.

Appraisal represents how the works obtained in the Search phase are evaluated through various 
searches and the criteria used to determine if they will ultimately be included in the article bank 
and, therefore, the review. Double-filter criteria are commonly used, and in this case, date was 
used (without limits, all years), as well as language (English and Spanish), and type (research 
article, original article, and review article). All aimed at minimizing the jeopardy of bias, as 
stated by López-Ornelas (2024) and Montiel Torres & Teruel Rodríguez (2025).

Synthesis and Analysis involve gathering the results (selected and stored articles) and comparing 
the findings of the articles that have formed the article bank. The analysis is qualitative, as it is 
a critical review or state of play.

3. FIELD WORK & DATA ANALYSIS

To ensure the optimal systematic review, Codina (2024) recommends using an optimal group of 
databases for research in Social Communication, a protocol or framework to derive keywords 
and search equations to carry out rigorous and systematic exploration of the databases. Fo-
llowing this recommendation, the following have been chosen: Scopus, Web of Science, Google 
Scholar, and Microsoft Academic (in English), as well as Dialnet Plus and Bases de datos del 
CSIC (in Spanish). By selecting these 6 databases, it is ensured that the search will be represen-
tative and relevant. The search process is organized according to Table 1. 

Table 1. SALSA framework in the systematic review of neuromarketing and disability

Used criteriaPhases
Databases: Scopus, Web of Science (WOS), Google Scholar, and Microsoft Academic 
(in English), and Dialnet Plus and CSIC Databases (in Spanish).

Search equations: "neuromarketing" + "disability" AND "neuromarketing" + 
"discapacidad".

Years of publication: All.

Search

Initial number of documents: 263 (Scopus: 2; WOS: 2; Google Scholar: 167; 
Microsoft Academic: 88; Dialnet Plus: 2; CSIC Databases: none).

Inclusion/exclusion criteria: elimination of false positives; exclusion of non-peer-
reviewed or blind peer-reviewed texts; articles with an IMRyD or equivalent 
structure; articles published in English and Spanish; documents that include any of 
the concepts "neuromarketing," "disability," or "discapacidad" in the title, abstract, or 
keywords.

Appraisal

Narrative synthesis based on structured abstracts.Sinthesis

Components:

• Object of study

• Objectives

• Questions/Problems/Hypotheses

• Methodology

• Results

• Keywords

• Category (Topic)

Analysis

Source: Grant & Booth, 2009; Booth et al., 2012; Lopezosa et al., 2023. 
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Once the document bank was obtained, a systematic analysis framework was applied to analy-
ze the references. As a method, the literature review is understood as a study in itself (Gálvez-
Toro, 2001; Day, 2005). After reading each article and developing its synthesis, a structural 
analysis was conducted to allow for a qualitative-descriptive analysis of the texts, in accordance 
with the research objective: to understand the state of play in neuromarketing and disability, 
determine the main theories, ideas, and concepts, and provide contributions and discuss their 
prospects and possibilities. 

Inclusion and exclusion criteria were selected by establishing which characteristics documents 
should have to be considered in the analysis (e.g., date, document type, source, thematic rele-
vance) and which ones should not. We generated coding criteria, comparing documents, and 
identifying patterns or relationships.

The selected literature review documents on the topic of neuromarketing and disability contain 
information, ideas, data, and evidence to fulfill the objective of this work or express specific 
opinions about the nature of the topic and the way it will be investigated. Similarly, they serve to 
critically evaluate solid and international research on the same topic and to understand the state 
of play in its full context (Machi & McEvoy, 2009). 

4. RESULTS

After employing the SALSA Framework on the detected, selected, and analyzed documents, 
discussion of the main findings ensues in the following lines to summarize the possibilities and 
challenges linked to neuromarketing and disability. Firstly, a significant body of scientific literatu-
re focuses on neuromarketing methods that can be used to study both customers with disabilities 
and the general population.

Brunner et al. (2011) and later Edelman et al. (2024) study and discuss a brain-computer inter-
face (BCI) that provides a non-muscular communication channel for individuals with and without 
disabilities. BCI devices consist of hardware and software. The hardware records brain signals, 
either invasively or non-invasively, through a series of components. Subsequently, the BCI soft-
ware translates these signals into output commands for the device and provides feedback. The 
different types of BCI applications can be classified into the following four categories: basic 
research, clinical/translational research, consumer products and emerging applications. The 
results of their research indicate that this technology is still in transition and requires standardized 
interfaces.

Valderrama and Ulloa (2012) and Bullock-Palmer (2024) focus on physiological parameters for 
emotion detection. After studying the different devices most commonly used in neuromarketing 
-Positron Emission Tomography (PET), Functional Magnetic Resonance Imaging (FMRI), Electroen-
cephalography (EEG), Magnetoencephalography (MEG), Magnetic Resonance Imaging (MRI), 
and Transcranial Magnetic Stimulation Simulation (TMS) - Valderrama and Ulloa argue that 
"Electroencephalography (EEG) is the most commonly used due to its ease of use and lower costs 
compared to the others" (p. 29). They propose bioinformatics techniques for emotion detection 
and signal classification, aiming to closely approximate the classification performed by the neu-
ral network, which constructs a mathematical model for taste distinction.
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In 2014, Saposnik and Johnston publish an interesting study on decision-making in moments 
of healthcare attention demand. They conclude that it is a very challenging time for anyone, 
involving various cognitive processes. The process includes examining possibilities, risks, uncer-
tainties, and options, comparing them, and choosing a course of action (Saposnik & Johnston, 
2014). Incorrect assessments can lead to incorrect expectations from the patient and the family, 
as well as potentially inappropriate counseling, treatment, or discharge planning.

Cherubino et al. (2019) and Capone et al. (2024) conduct some of the best literature reviews on 
consumer behavior using neurophysiological measures. After providing a comprehensive history 
of neuromarketing, they delve into studies on neuroscience research and various tools for measu-
ring brain activity. After analyzing over 400 references, they conclude that neurophysiological 
signals present several additional advantages compared to standard methods for evaluating 
user mental and emotional states, such as behavioral measures (reaction times) and subjective 
measures (questionnaires). Among the challenges, they identify the need to improve the way 
measurements are obtained and interpreted, enhance result interpretation, and expand the sam-
ple sizes of studies since the lack of reliability may be due to researchers relying solely on studies 
involving 20-35 participants. Such small groups can lead to opportunistic findings that provide 
convergent evidence for a specific hypothesis while disregarding alternative explanations.

Libert and Van Hulle (2019) study the monitoring of the mental state of customers, specifically 
focusing on severely disabled patients. As a novelty, they propose a method for predicting 
whether individuals decide to skip watching a video trailer using electroencephalography (EEG) 
recordings: a foreseeable effect of invasive publicity as started by Castañeda Pérez (2024) and 
storytelling as advertising tool (González-Oñate et al., 2025). They calculate indices measuring 
viewer engagement and emotional affect based on multiscale sample entropy and signal power. 
They concluded that it is valuable to determine which scene in an advertisement leads to early 
skipping, especially when the technique used is based on brain responses rather than verbal 
messages afterward, as the former are unexpected and immediate, while the latter are socially 
corrected and prone to the recency effect.

Unal et al. (2020) state that contributing to commercial activities such as emotion classification, 
neuromarketing, and the gaming industry, as well as being able to communicate with indivi-
duals who cannot express their feelings due to disabilities, are essential topics for increasing the 
success of neuromarketing techniques. They conclude that electroencephalography (EEG) is not 
conclusive for working with individuals with disabilities and that more realistic determinations 
are needed, such as the DEAP dataset (Dataset for Emotion Analysis using EEG, Physiological 
and Video Signals). Although others, like Brasales Amores and Proaño Mariño (2025) still see 
potential in it to improve their standards of living. 

In Spain, the publication by Núñez-Gómez et al. (2020) stands out, examining how individuals 
with Asperger's syndrome (AS), a form of autism, perceive advertising material and brands re-
lated to organizational communication. The main objective of the study was to understand if the 
perception of advertising differs between individuals with AS and a neurotypical population. The 
data revealed significant differences between the two groups in their perception of advertising 
and organizational communication regarding attention and emotion variables. According to the 
authors, one of the major challenges society faces is the development of activities that respect 
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the diverse needs of different individuals. Considering that individuals with Aspergers tend to 
repeatedly view the audiovisual products they enjoy, it is necessary to evaluate the content dis-
seminated by companies and clarify the underlying intent to persuade this vulnerable audience.

Kaklauskas et al. (2022) focus on the detection and recognition of affective, emotional, and 
physiological states (referred to as AFFECT). They review publications on how techniques using 
brain sensors and biometrics can be employed for AFFECT recognition and compare the effec-
tiveness of existing methods. They conclude that in the efforts to better achieve the key goals 
of Society 5.0, Industry 5.0, and human-centered design, recognizing emotional, affective, 
and physiological states is progressively becoming an important issue and offers tremendous 
knowledge growth and progress. They dedicate the last part of their research to the most current 
challenges, highlighting concerns such as AI and machine learning, cyberattacks capable of 
deciphering biometric systems, and the importance of multimodal biometrics to achieve higher 
security and accuracy in applications. Since 2022, advances have been made in this area, as 
can be seen in Anuja et al. (2024).

Another part of the papers has been examined and subsequently systematized according to the 
type of disability of the studied or surveyed audiences. This division warrants the search for total 
inclusion, which does not distinguish disabilities by typology or severity.

Popa et al. (2015) refer to modern neurophysiological methods for measuring various processes 
of the human brain in response to salient stimuli, with a focus on eye-tracking (ET). By detecting 
eye position, gaze direction, eye movement sequence, and visual adaptation during cognitive 
activities, ET is an effective tool for experimental psychology and neurological research as it 
provides quantitative and qualitative analysis of gaze behavior. They add that discrimination 
and choice are important processes of human brain activity, and eye-tracking has proven to be 
an effective tool for behavior analysis, a mirror of consumer behavior that allows studying what 
was previously unthinkable (Sáez García, 2024).

Soufineyestani et al. (2020) and Guamán Chuquitarco & Minta Jami (2024) study Brain-Com-
puter Interfaces (BCIs), which are commonly used as a human-machine interface to assist indivi-
duals with motor disabilities ranging from mild to severe, including those who cannot communi-
cate with others. These BCI devices designed for disabled individuals are not based on muscular 
movements but rather utilize specific brain activities, such as imagining performing an activity 
or focusing on an object on the screen, translating them into control functions and commands.

Yadav et al. (2021) provide a comprehensive review of recent trends and applications of Brain-
Computer Interfaces (BCI). Based on a systematic search strategy, they consult major technical 
databases for research papers of moderate to outstanding interest. They review 188 research 
papers and identify several prominent applications of BCIs in both medical and non-medical 
fields, including neuromarketing, neurorehabilitation, and neuroergonomics. They conclude that 
BCIs are in an embryonic phase and require further research for maturity. With further studies 
since not having found improvement on this trend (Alonso-Miñón Muñoz, 2024)

Polat et al. (2021) also analyze BCIs and define them as a tool that enables user requests to be 
made to computerized systems through direct processing of brain signals. They provide summari-
zed information in a table regarding the classification methods used in brain-computer interface 
control applications in recent years.
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Cerdá-Suárez et al. (2022) studied the Young Music Fest 2019 as a paradigmatic model of 
social intervention that impacts the quality of life of specific groups, in this case, individuals 
with hearing disabilities. They conclude that these festivals constitute an effective strategy for 
creating experiences since music directly evokes emotions. According to these authors, festivals 
help communities join forces, increase a sense of belonging, and promote accessibility and 
diversity. Analyzing the results in a generic manner (deaf and hearing individuals), findings 
were extracted, such as festival attendance, which was 72.3% for deaf individuals compared 
to 89% for hearing individuals. Additionally, 58.5% of the surveyed deaf individuals had never 
attended a music event accessible to those with hearing disabilities. The study recommended a 
new method of experiential evaluation to assess the true effects of events and propose evaluation 
based on objectives framed within the event's brand experience. This method includes auditing 
discussions about the festival and the organization, seeking shared passion, building a follower 
base, keeping them engaged through news updates, using survey and game applications, pu-
blicly showing recognition from like-minded individuals, and promoting user-generated content.

In the third classification line, works that include ethical and deontological perspectives were 
identified. Javor et al. (2013) delve into the ethical issues of neuromarketing, considering indi-
viduals with disabilities. With a positive approach, like this work, they defend the need for its 
study by recognizing that the positive contributions to scientific discourse often go unnoticed 
in the development of a biological model that explains contextualized human behaviors such 
as consumption. The authors advocate for differentiated terminology, labeling the commercial 
applications of neuroscientific methods as "neuromarketing" and scientific applications as "con-
sumer neuroscience". While marketing scholars have enthusiastically integrated neuroscientific 
evidence into their theoretical framework, they argue that neuroscience has only recently begun 
to pay attention to the results of consumer neuroscience (Ching-Ruíz et al., 2024).

In that context, they identify and discuss four areas in which consumer neuroscience could contri-
bute to the field of neurology: 1) Studies using gaming paradigms could help better understand 
the underlying pathophysiology of pathological gambling in Parkinson's disease, frontotemporal 
dementia, epilepsy, and Huntington's disease; 2) Compulsive buying is an interesting problem 
for study from both neurology and consumer neuroscience perspectives. The paradigms com-
monly used in consumer neuroscience could be applied to patients with Parkinson's disease 
and frontotemporal dementia to advance knowledge of this important behavioral symptom; 3) 
Research on trust in the medical context lacks behavioral and neuroscientific empirical eviden-
ce. Neurologists venturing into this field could benefit from the extensive knowledge about the 
biological foundations of trust acquired by economists focused on neuroscience; 4) Neurologists 
could contribute to the ethical debate on invasive methods in neuromarketing and consumer 
neuroscience. Additionally, they should investigate the biological and behavioral reactions of 
neurological patients to marketing and advertising measures, as they may exhibit a particular 
vulnerability as consumers (Javor et al., 2013).

Feenstra and Pallarés-Domínguez (2017) present and discuss the ethical debates surrounding 
political neuromarketing. They describe how this discipline is characterized by studying the hu-
man brain with the aim of improving political communication and garnering more votes. They ar-
gue that the debate around neuromarketing emerges at the very moment of its development, and 
the definition of neuromarketing itself sparks opposing tendencies between those emphasizing its 
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scientific nature and those focusing on the strategic/commercial component. They conclude that 
a transparent use of these techniques could lead to a broader understanding of neuromarketing, 
one that is not solely focused on its strategic purpose but on its potential as a scientific discipline. 
Only by advancing along this ethical line, it would be possible to ensure that the technological 
advancements in neuroscience allow to understand (not manipulate) an essential pillar of the 
democratic system: public opinion.

The work of Hensel et al. (2017) is particularly suggestive, as it argues that since its promising 
inception, neuromarketing has faced ethical problems. According to the authors, these problems 
stem from the absence of regulation and lack of transparency. However, they believe that the 
potential of neuromarketing can only be effectively exploited if trust in the field is increased, 
which is closely related to ethical behavior. In their study, they assess the validity of the ethical 
code of the NMSBA (Neuromarketing Science & Business Association) as outlined in the EGNM 
(Ethical Guideline in Neuromarketing), determining if there is consensus among professionals in 
the field of neuromarketing.

They pursue these objectives through 10 in-depth interviews with professionals in the sector and 
enumerate 7 key aspects: 1) Incentives should be appropriate to avoid distorting participants' 
behavior; 2) Prevent manipulation of consumer behavior ("covert marketing"); 3) Protect vulnera-
ble groups (e.g. elderly, children, disabled) from commercial exploitation; 4) The participation of 
vulnerable groups (e.g., disabled, teenagers, elderly) should receive special attention; 5) Avoid 
covert data collection/incomplete disclosure; 6) Disclosure of tools and measurement scales 
whenever possible; 7) Ensure detailed standards for ethically communicating neuromarketing 
results.

Bernal-Camargo et al. (2018) explore the ethical implications of socio-legal research. Focusing 
on neuromarketing, they refer to it as a hybrid research genre. They use this term because dis-
cipline combines consumer customs and behaviors with neuroscience, requiring the integration 
of biomedical and socio-humanistic ethics. Regarding research involving human subjects, they 
emphasize that regulations have traditionally been a reaction to abuses in biomedical research. 
However, they argue that it is necessary to address the issues proactively rather than waiting for 
problems or scandals to arise. Ethics in medical research involve ethical standards, legal norms, 
and the actions of five scenarios: 1) International norms, declarations, and documents that have 
been accepted as essential for assessing the ethics of a research project; 2) Legal norms and 
documents of each country, from their constitutions to any regulations or guidelines; 3) Research 
ethics committees, which ensure compliance with norms and the protection of participants' rights 
and well-being; 4) The mechanism of informed consent, which ensures respect for individuals 
participating in research; 5) The ethical character of the researcher or investigator.

In the field of Social Sciences, Bernal-Camargo et al. (2018) emphasize the lack of documen-
tation, which has led to the traditional and dangerous mistake of believing that research in this 
area does not involve risks or harm. However, they cite paradigmatic cases such as the Foote 
Whyte study and the Milgram study to underscore the importance of ethics from the very formu-
lation of the research, especially in qualitative research.

Cardoso et al. (2022) analyze the use of neuroscience to understand and influence consumer 
behavior and the various ethical controversies it has created. They also posit the need to demysti-
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fy the use of neuroscience for marketing purposes and provide useful insights for neuromarketing 
researchers seeking funding opportunities, which are typically associated with topics within the 
upper percentile of prominence or emerging topics, as portrayed by Patiño Mazo (2024).

More recently, Alsharif et al. (2023) study the limitations, challenges, and potential solutions of 
applying neuromarketing in the Malaysian context. Through a semi-structured interview with 16 
academics, they identify that ethical concerns and manipulation are among the primary rea-
sons that have hindered the growth of neuromarketing, along with high costs, lack of adequate 
knowledge, the need for infrastructure that requires substantial investment, and time require-
ments. Among the proposed solutions, the respondents suggest collaboration networks to reduce 
costs and, above all, compliance with laws and regulations. They consider it crucial to increase 
awareness of potential difficulties in the application of neuromarketing techniques and help 
guide future research and development. In general, as shown by Matos Agudo et al. (2025) 
neurocommunication is considered a relevant theme and skill in any health-related matter. 

5. DISCUSSION & CONCLUSIONS

This work aimed to understand the state of play in neuromarketing and disability, in order to 
determine the main theories, ideas, and concepts and provide contributions and debate their 
prospects and possibilities. After conducting synthesis research using the SALSA Framework, 
under the modality of a scoping review, without a time limit, and across 6 databases (Scopus, 
Web of Science, Google Scholar, Microsoft Academic, Dialnet Plus, and CSIC Databases), the 
challenges and possibilities of neuromarketing to aid the full inclusion of people with disabilities 
are identified.

The main challenge concerns neuromarketing with individuals with visual and auditory disabi-
lities. People with visual disabilities have limited or different visual capabilities, which limits the 
applicability in blind individuals. For example, FMRI (Functional Magnetic Resonance Imaging) 
relies on vision to display images that stimulate brain activity, and EEG (electroencephalogram) 
utilizes electrodes on the head, which may interfere with vision assistive devices used by blind 
individuals. Moreover, individuals with visual disabilities have different patterns of brain activity 
compared to sighted individuals. Therefore, reference models for their brain activity may not be 
equally applicable in the case of blind individuals. Sensory deprivation of sight leads to brain 
reorganization, manifested in noticeable changes in functional and structural connectivity, as 
well as activation of different brain areas that fully capable individuals do not develop.

For instance, in individuals with visual disabilities, visual areas of the brain are reassigned to 
process tactile and auditory information, which become more sensitive and intelligent. This trans-
lates into greater activation of these areas compared to individuals who can see. Additionally, 
blind individuals tend to have increased activation in the frontal areas of the brain involved 
in planning and attention. Based on the above, reference models for brain activity that rely 
on individuals who can see may not be directly applicable to blind individuals. Studies using 
neuroimaging techniques to investigate brain activity in blind individuals need to consider these 
unique patterns of brain activity and make necessary adjustments to the reference models used.

On the other hand, neuromarketing for blind individuals requires new approaches and tech-
niques that do not rely on vision, such as measuring brain activity in other sensory areas like 



A l m u d e n A  B A r r i e n t o s - B á e z ,  G r A c i e l A  p A d i l l A - c A s t i l l o  y  d Av i d  c A l d e v i l l A - d o m í n G u e z

rev istA pr ismA sociAl  nº 50 | 3er tr imestre,  ju l io 2025 | issn: 1989-346950 134

hearing or touch. It is an area of research that needs more attention and development to be 
effectively applied in the market and improve the experience of blind consumers.

Beyond abilities and disabilities, the ethical and deontological challenges of neuromarketing are 
the same for all sectors and any interviewed person. The literature review has shown the need 
for transparency from companies and the obligation to avoid covert marketing and unethical use 
of data, among other practices. Additionally, it has been shown that if neuromarketing does not 
progress in this transparency, it will not improve its perceived trustworthiness, and unfortunately, 
society will be missing out on all the positive potential that its use can bring in various fields. 



« n e u r o c o m m u n i c A t i o n  A n d  d i s A B i l i t y .  i n  p u r s u i t  o f  e q u A l i t y  A n d  i n c l u s i o n »

rev istA pr ismA sociAl  nº 50 | 3er tr imestre,  ju l io 2025 | issn: 1989-346950 135

6. REFERENCES

Abuín-Penas, J., & Abuín-Penas, R. (2022). Social media and interest in official information in ti-
mes of pandemic: analysis of the communication of the European ministries of health on Facebook 
during covid-19. Revista de Comunicación y Salud, 12, 59-76. https://doi.org/10.35669/
rcys.2022.12.e303 

Adewunmi, Y., Chigbu, U. E., Mwando, S., & Kahireke, U. (2023). Entrepreneurship role in 
the co-production of public services in informal settlements. A scoping review. Land use poli-
cy: The International Journal Covering all Aspects of Land Use, 125, 106479. https://doi.
org/10.1016/j.landusepol.2022.106479 

Alonso-Miñón Muñoz, L. (2024). Análisis longitudinal de sistemas Brain-Computer Interface 
(BCI) no invasivos basados en potenciales evocados modulados por código (c-VEP) con electro-
dos secos y húmedos. [Bachelor’s degree] Universidad de Valladolid. https://uvadoc.uva.es/
handle/10324/71284 

Alsharif, A., Salleh, N. Z., Hashem, A. R., Khraiwish, A., Putit, L., & Arif, L. S. M. (2023). Explo-
ring factors influencing neuromarketing implementation in Malaysian Universities: Barriers and 
enablers. Sustainability, 15(5), 4603. https://doi.org/10.3390/su15054603

Álvarez Sigüenza, J. F. (2024). La publicidad subliminal: Análisis del riesgo de su presencia en 
los medios de comunicación. European Public & Social Innovation Review, 9, 1–19. https://doi.
org/10.31637/epsir-2024-1076 

Anuja, A. K., Pallavi, S., & Pandey, S. C. (2024). Advances in Sentiment and Emotion Analysis 
Techniques. Health Leadership and Quality of Life, 3(399), 1-7. https://doi.org/10.56294/
hl2024.399 

Barrientos-Báez, A., Báez-García, A., Flores-Muñoz, F., & Gutiérrez-Barroso, J. (2018). Gender 
diversity, corporate governance, and firm behaviour: The challenge of emotional management. 
European Research on Management and Business Economics, 24(3), 121-129. https://doi.
org/10.1016/j.iedeen.2018.07.001 

Barrientos-Báez, A., & Caldevilla-Domínguez, D. (2019). Public Relations and Neurocommuni-
cation as tools for improving the brand image of public characters. Revista de Ciencias de la 
Comunicación e Información, 24(1), 1-13. https://doi.org/10.35742/rcci.2019.24(1).1-13 

Barrientos-Báez, A., Martínez-Sala, A. M., & Altamirano-Benítez, V. (2022). Covid-19, a Myth 
in Tourism Communication. Analysis of the Contents Generated by Tourist Influencers 2.0 about 
the Pandemic and Destinations. Palabra Clave, 25(1), e2518. https://doi.org/10.5294/pa-
cla.2022.25.1.8

Bernal-Camargo, D. R., Díaz Amado, E., & Padilla Muñoz, A. C. (2017). Ethical Challen-
ges of the Socio-Juridical Research: Review from Good Practices in Published Articles. Estu-
dios Socio-Jurídicos, 20(1), 107-131. https://doi.org/10.12804/revistas.urosario.edu.co/
sociojuridicos/a.6043 



A l m u d e n A  B A r r i e n t o s - B á e z ,  G r A c i e l A  p A d i l l A - c A s t i l l o  y  d Av i d  c A l d e v i l l A - d o m í n G u e z

rev istA pr ismA sociAl  nº 50 | 3er tr imestre,  ju l io 2025 | issn: 1989-346950 136

Bhardwaj, S., Rana, G., Behl, A., & Gallego de Cáceres, S. J. (2023). Exploring the boundaries 
of Neuromarketing through systematic investigation. Journal of Business Research, 154, 1-14. 
https://doi.org/10.1016/j.jbusres.2022.113371 

Blas Riesgo, S., Moreno Moreno, E., & Portilla, I. (2019). Live political events on Twitter: The 
case of the 2015 Election Night in Spain. Miguel Hernández Communication Journal, 10(1), 
123-145. http://dx.doi.org/10.21134/mhcj.v10i0.281 

Booth, A., Sutton, A., & Papaionnou, D. (2012). Systematic Approaches to a Successful Litera-
ture Review. London: SAGE.

Brasales Amores, E. J., & Proaño Mariño, B. F. (2025). Desarrollo de una interfaz cerebro-
computadora de adquisición y procesamiento de señales EEG para proporcionar una vía de 
comunicación básica en personas con síndrome de Angelman mediante el asistente personal 
inteligente Alexa [Bachelor's thesis] Universidad de Riobamba. http://dspace.unach.edu.ec/
handle/51000/14684 

Brunner, P., Bianchi, L., Guger, C., Cincotti, F., & Schalk, G., (2011). Current trends in hardware 
and software for brain-computer interfaces (BCIs). Journal of Neural Engineering, 8, 025001. 
https://doi.org/10.1088/1741-2560/8/2/025001 

Bullock-Palmer, R. P., Einstein, A. J., & Srichai, M. B. (2024). How cardiac computed tomogra-
phy angiography and positron emission tomography play complementary roles in a Practice's 
business model. Journal of Cardiovascular Computed Tomography 19(1), 139-148. https://doi.
org/10.1016/j.jcct.2024.11.003 

Capone, V., Bartoli, C., Mattiacci, A., & Cherubino, P. (2024). Consumer Reactions to Gene-
rative AI: An Exploratory Study Using Neuroscientific Techniques. In F. J. Martínez-López, L. F. 
Martínez & P. Brüggemann (Eds.), Digital Marketing & eCommerce Fifth International Conferen-
ce, 2024 (pp. 54-62). Springer.

Cardoso, L., Chen, M.-M., Araújo, A. F., de Almeida, G. G. F., Dias, F., & Moutinho, L. (2022). 
Accessing Neuromarketing Scientific Performance: Research Gaps and Emerging Topics. Beha-
vioural Sciences, 12(2), 55. https://doi.org/10.3390/bs12020055

Castañeda Pérez, J. (2024). Efectos de la publicidad invasiva de YouTube en el comportamiento 
del consumidor de estudiantes universitarios. [Degree Thesis]  Universidad Católica Santo Tori-
bio de Mogrovejo. https://shorturl.at/o3Xgj 

Cerdá-Suárez, L. M., Cristófol-Rodríguez, C., & Lafuente Aliaga, I. (2021). Music in accessible 
experiential events for the deaf. Evidence from the Young Music Fest 2019 case. Prisma Social, 
36, 65-87. https://revistaprismasocial.es/article/view/4581 

Cenizo, C. (2024). Estrategias de fijación ocular y amor hacia la marca: influencia del género en 
la generación Z. Revista de Comunicación de la SEECI, 57, 1-37. https://doi.org/10.15198/
seeci.2024.57.e893    

Cherubino, P., Martínez-Levy, A. C., Caratù, M., Cartocci, G., Di Flumeri, G., Modica, E., Rossi, 
D., Mancini, M., & Trettel, A. (2019). Consumer behaviour through the eyes of neurophysiolo-
gical measures: State-of-the-art and future trends. Computational Intelligence and Neuroscience, 
1976847. https://doi.org/10.1155/2019/1976847 



« n e u r o c o m m u n i c A t i o n  A n d  d i s A B i l i t y .  i n  p u r s u i t  o f  e q u A l i t y  A n d  i n c l u s i o n »

rev istA pr ismA sociAl  nº 50 | 3er tr imestre,  ju l io 2025 | issn: 1989-346950 137

Chhimpa, G. R., Kumar, A., Garhwal, S., & Dhiraj. (2024). Empowering individuals with disa-
bilities: a real-time, cost-effective, calibration-free assistive system utilizing eye tracking. Journal 
of Real-Time Image Processing, 21(3), 97. https://doi.org/10.1007/s11554-024-01478-w 

Ching-Ruíz, Y. E., Ching-Ruíz, K. D. C., & Espinosa Fernández, E. (2024). Neuromarketing: 
cuando la ciencia seduce la mente del consumidor. Synergia, 3(2), 306-322. https://revistas.
up.ac.pa/index.php/synergia/article/view/6214/4745 

Codina, L. (2017). Bases de datos académicas para investigar en Comunicación Social: revisio-
nes sistematizadas, grupo óptimo y protocolo de búsqueda. PortalComunicación.com. https://
acortar.link/G8nNm6 

Codina, L. (2024). Principios para realizar revisiones sistemáticas de calidad: scoping reviews 
con frameworks PRISMA y SALSA. Repositori.upf.edu. http://hdl.handle.net/10230/58971 

Crista, M. J. S., Torres, P., Príncipe, F., & Mota, L. (2023). Fatores psicossociais de inclusão do 
doente em cirurgia ambulatória: scoping review. Millenium. Journal of Education, Technologies 
and Health, 2(20), 1-6, e27266. https://doi.org/10.29352/mill0220.27266

Cristófol-Rodríguez, C., Porras-Florido, C., Cerdá-Suárez, L. M., & Mocchi, B. (2024). Neuro-
marketing y moda: una revisión sistemática sobre sus implicaciones sensoriales. Revista de Cien-
cias de la Comunicación e Información, 29. https://doi.org/10.35742/rcci.2024.29.e304 

Day, R. A. (2005). Cómo escribir y publicar trabajos científicos. OPS. 

Del-Ponti, P., Barrientos-Báez, A., & Caldevilla-Domínguez, D. (2022). City Branding: commu-
nication and marketing strategy for an island urban policy. Revista Mediterránea de Comunica-
ción, 13(1), 317-329. https://www.doi.org/10.14198/MEDCOM.19758

Díaz-Altozano, P., Padilla-Castillo, G., & Requeijo-Rey, P. (2021). Girls’s sexualization on social 
networks: the need for semantic intelligence on Instagram. Investigaciones Feministas, 12(1), 
31-45. https://doi.org/10.5209/infe.69559

Edelman, B. J., Zhang, S., Schalk, G., Brunner, P., Müller-Putz, G., Guan, C., & He, B. (2024). 
Non-invasive brain-computer interfaces: state of the art and trends. IEEE Reviews in Biomedical 
Engineering 18, 26-49. https://doi.org/10.1109/RBME.2024.3449790 

Feenstra, R., & Pallarés-Domínguez, D. (2017). Ethical debates on political neuromarketing: the 
technological advance and its potential impact on the formation of public opinion. Veritas, 36, 
9-28. http://dx.doi.org/10.4067/S0718-92732017000100001

Fondón Ludeña, A. (2025). Emociones, consumo y bienestar subjetivo: Análisis de las com-
pras con sentimiento. European Public & Social Innovation Review, 10, 1-13. https://doi.
org/10.31637/epsir-2025-1407 

Gálvez-Toro, A. (2001). Enfermería Basada en la Evidencia. Cómo incorporar la investigación 
a la práctica de los cuidados. Fundación Índex.

García-Erviti, N. (2024). Análisis de la efectividad publicitaria online: Investigación desde la 
perspectiva del neuromarketing (Doctoral dissertation. Facultad de Ciencias Económicas y Em-
presariales) UDIMA. https://shorturl.at/i0xoj



A l m u d e n A  B A r r i e n t o s - B á e z ,  G r A c i e l A  p A d i l l A - c A s t i l l o  y  d Av i d  c A l d e v i l l A - d o m í n G u e z

rev istA pr ismA sociAl  nº 50 | 3er tr imestre,  ju l io 2025 | issn: 1989-346950 138

González-Oñate, C., Mayo Alcaraz, M., & Maldonado García, L. (2025). El Storytelling como 
estrategia de comunicación: Un caso aplicado a los spots de Lotería de Navidad. Revista Prisma 
Social, 48, 6–26. https://revistaprismasocial.es/article/view/5662 

Grant, M., & Booth, A. (2009). A typology of reviews: an analysis of 14 review types and as-
sociated methodologies. Health Information and Library Journals, 26(2), 91-108. https://doi.
org/10.1111/j.1471-1842.2009.00848.x 

Guamán Chuquitarco, E. E., & Minta Jami, A. I. (2024). Desarrollo de una interfaz cerebro-
computador para control y activación del manipulador robótico KUKA KR10R900 mediante 
señales cerebrales. [Curricular Integration Work] Escuela Superior Politécnica de Chimborazo. 
http://dspace.espoch.edu.ec/handle/123456789/23030 

Hensel, D., Iorga, A., Wolter, L., Znanewitz, J., & Briesemeister, B. (2017). Conducting neu-
romarketing studies ethically-practitioner perspectives. Cogent Psychology, 4(1), 1320858. 
https://doi.org/10.1080/23311908.2017.1320858 

Javor, A., Koller, M., Lee, N., Chamberlain, L., & Ransmayr, G. (2023). Neuromarketing and 
consumer neuroscience: contributions to neurology. BMC Neurology, 13(13), 1-12. https://
acortar.link/G8nNm6 

Kaklauskas, A., Abraham, A., Ubarte, I., Kliukas, R., Luksaite, V., Binkyte-Veliene, A., Vetlovie-
ne, I., & Kaklauskiene, L, (2002). A review of AI cloud and edge sensors, methods, and appli-
cations for the recognition of emotional, affective, and physiological states. Sensors, 22, 7824. 
https://doi.org/10.3390/s22207824

Libert, A., & Van Hulle, M. (2019). Predicting Premature Video Skipping and Viewer Interest 
from EEG Recordings. Entropy, 21, 1014. https://doi.org/10.3390/e21101014

López-Ornelas, M. (2024). Estudio cuantitativo de los procesos de comunicación de Revista La-
tina de Comunicación Social (RLCS), 1998-2009. Revista Latina de Comunicación Social, 65, 
538-552. https://doi.org/10.4185/rlcs-2010-1079 

Lopezosa, C., Guallar, J., Codina, L., & Pérez-Montoro, M. (2023). Content curation and jour-
nalism: exploratory scoping review and expert opinion. Revista Mediterránea de Comunica-
ción, 14(1), 205-223.

https://www.doi.org/10.14198/MEDCOM.22810 

Machi, L., & McEvoy, B. (2009). The literature review: six steps to success. Sage. 

Matarín Rodríguez-Peral, E., Gómez Franco, T., & García Manso, A. (2022). Application of 
the Analytical Hierarchical Process in the digital communication of public agencies during 
the covid-19 pandemic. Revista Latina de Comunicación Social, 80, 89-117. https://doi.
org/10.4185/RLCS-2022-1532 

Matos Agudo, D., Rubio Gil, F. J., Nieto Manibardo, E., Rey García, P., & Gómez Sánchez, J. 
C. (2024). Estudio cualitativo de los intercambios comunicativos en la asistencia sanitaria hos-
pitalaria a través de los estudiantes del grado de Medicina. Revista de Comunicación y Salud, 
15, 1-18. https://doi.org/10.35669/rcys.2025.15.e373 



« n e u r o c o m m u n i c A t i o n  A n d  d i s A B i l i t y .  i n  p u r s u i t  o f  e q u A l i t y  A n d  i n c l u s i o n »

rev istA pr ismA sociAl  nº 50 | 3er tr imestre,  ju l io 2025 | issn: 1989-346950 139

McPhail, R., Chan, X. W., May, R., & Wilkinson, A. (2024). Post-COVID remote working and its 
impact on people, productivity, and the planet: an exploratory scoping review. The International 
Journal of Human Resource Management, 35(1), 154-182. https://doi.org/10.1080/09585
192.2023.2221385 

Montiel Torres, M. F., & Teruel Rodríguez, L. (2024). Verificadoras. Mujeres en iniciativas de 
verificación en los países del sur de la Unión Europea. Vivat Academia, 158, 1-22. https://doi.
org/10.15178/va.2025.158.e1548 

Moreno-Moreno, E., & Sanjurjo-San-Martín, E.-L. (2020). Selective consumption of news brands 
in Spain: trust, political leaning, and degree of digital consumption. Profesional de la Informa-
ción, 29(5), 1-13. https://doi.org/10.3145/epi.2020.sep.24

Núñez-Gómez, P., Álvarez-Ruiz, A., Ortega-Mohedano, F., & Álvarez-Flores, E. (2020). Neuro-
marketing highlights in how Asperger syndrome youth perceive advertising. Frontiers in Psycho-
logy, 11, 2103. https://doi.org/10.3389/fpsyg.2020.02103 

Padilla-Castillo, G. (2023). “The Melancholy Bubble”. Emotional dangers in social media. Hu-
man Review, 16(6), 1-10. https://doi.org/10.37467/revhuman.v12.4703

Patiño Mazo, E. A. (2024). Caracterización del Marketing Mix: una revisión sistemática de la 
literatura académica entre 1960 y 2023. Vivat Academia, 157. https://doi.org/10.15178/
va.2024.157.e1519 

Polat, K., Bilal Aygun, A., & Kavsaoglu, A. R. (2021). EEG based brain-computer interface 
control applications: A comprehensive review. Journal of Bionic Memory, 1(1), 20-33. http://
jbionicmemory.com/index.php/jbm/article/view/4

Popa, L., Selejan, O., Scott, A., Mureşanu, D., Balea, M., & Rafila, A. (2015). Reading beyond 
the glance: eye tracking in neurosciences. Neurological Sciences, 36, 683-688. https://acor-
tar.link/rSXLjc 

Sáez García, J. (2024). Análisis del Comportamiento Visual y Fisiológico durante el Proceso 
de Aprendizaje: un enfoque desde la Ingeniería de la Salud. [Bachelor's thesis] Universidad de 
Burgos. 

Sánchez Blanco, C. (2009). Génesis de la planificación de cuentas: cómo gestionar el conoci-
miento del consumidor en las agencias de Publicidad. Communication & Society, 22(2), 187-
219. https://shorturl.at/zR4mO 

Saposnik, G., & Johnston, C. (2014). Decision Making in Acute Stroke Care. Learning From 
Neuroeconomics, Neuromarketing, and Poker Players. Stroke, 45(7), 2144-2150. https://doi.
org/10.1161/STROKEAHA.114.005462 

Sindhuja, S., & Malik, R. (2024). Exploring the Ethical Issues and Considerations in Neuromar-
keting. In R. Malik, S. Malhan & M. Arora (Coords.) Sensible Selling Through Sensory Neuro-
marketing (pp. 144-163). IGI Global.

Soufineyestani, M., Dowling, D., & Khan, A. (2020). Electroencephalography (EEG) Technology 
Applications and Available Devices. Applied Sciences, 10, 7453. https://doi.org/10.3390/
app10217453 



A l m u d e n A  B A r r i e n t o s - B á e z ,  G r A c i e l A  p A d i l l A - c A s t i l l o  y  d Av i d  c A l d e v i l l A - d o m í n G u e z

rev istA pr ismA sociAl  nº 50 | 3er tr imestre,  ju l io 2025 | issn: 1989-346950 140

Tajahuerce Ángel, I., & Padilla Castillo, G. (2015). Gender policies on media. What exists and 
what should exist to regulate the content and the language of Journalism information. Revista de 
Comunicación de la SEECI, 37, 169-210. https://doi.org/10.15198/seeci.2015.37.169-210

Unal, H. P., Gokmen, G., & Yumurtaci, M. (2020). Emotion Classification with DEAP Data-
set: Survey. Conference: 2020 Innovations in Intelligent Systems and Applications Conference 
(ASYU). https://doi.org/10.1109/ASYU50717.2020.9259797 

Valderrama, C. E., & Ulloa, G. (2011). Spectral analysis of physiological parameters for 
consumers' emotion detection. Revista Sistemas y Telemática, 10(20), 27-49. https://doi.
org/10.18046/syt.v10i20.1148 

Yadav, D., Yadav, S., & Veer, K. (2021). Trends and Applications of Brain Computer Interfaces. 
Current Signal Transduction Therapy, 16(3), 211-223. https://doi.org/10.2174/157436241
5999201124224606 


