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1. Abstract

Extra virgin olive oil (EVOO) provides numerous health benefits, including reducing 
cardiovascular disease risk, mortality, type 2 diabetes, and certain cancers. It also 
improves cognitive function, prevents Alzheimer’s disease, strengthens bone health, and 
supports weight management. Additionally, EVOO enhances intestinal microbiota, 
glycemic control, and lowers LDL cholesterol due to its rich polyphenol and oleocanthal 
content, which also aids in preventing age-related diseases. Despite these benefits, 
promoting EVOO as a functional food faces challenges due to its bitterness and pungency, 
often disliked by consumers. This dissertation explores the factors influencing consumer 
preferences and decision-making regarding EVOO. The study’s objectives focus on three 
key areas: understanding the role of consumer familiarity with EVOO culture, assessing 
sensory analysis through consumer panels, and comparing expert and consumer 
perceptions. 

The first objective examines how familiarity with EVOO culture affects consumer 
perception, using country of residence as a proxy for familiarity. Findings suggest that 
consumers from EVOO-producing regions show a higher tolerance for bitterness and 
pungency, while those from non-producing regions tend to reject these attributes. 
Certifications such as PGI and organic labels play a significant role in consumer choices, 
often reflecting ethnocentrism. These insights provide a framework for targeted 
marketing strategies to promote EVOO globally. 

The second objective evaluates the use of Signal Detection Theory (SDT) and the 
Additive Double Dissociation Test (DDAT) to analyze sensory and decision-making 
processes in untrained consumers. Two experimental studies were conducted, with the 
first validating SDT’s applicability in assessing sensory evaluation. Results showed that 
decision-making processes are influenced by expectations rather than sensory 
discrimination alone. In the second study, a manipulation introduced to separate sensory 
and decision-making processes confirmed their independence, supporting SDT’s 
theoretical framework. An additional finding revealed a discrepancy between expressed 
preferences and willingness to pay (WTP). Consumers could detect quality differences 
and preferred high-quality EVOOs but were unwilling to pay more for them, highlighting 
a gap between sensory appreciation and economic decisions. 

The third objective compares expert and consumer evaluations within the same 
experimental setting. Experts exhibited greater sensitivity to sensory attributes than 
consumers. Both groups responded to experimental manipulations similarly, although 
experts demonstrated a more refined perception of green EVOO. Confidence levels were 
high among both groups, with no statistically significant differences, suggesting that 
training and familiarity may help align consumer evaluations with expert assessments. 

This dissertation’s findings offer valuable contributions to Sensory and Consumer 
Science, integrating sensory methodologies with consumer behavior research. By 
combining SDT and DDAT, the study provides a robust framework for analyzing sensory 
and decision-making processes. The results highlight the importance of targeted 
consumer education and familiarity in shaping preferences, supporting efforts to promote 
EVOO consumption and improve public health. 

Keywords: EVOO, Consumer preferences, Methodology of Sensory analysis 



Sensory and Decision Process Dynamics in EVOO analysis  2 

1.1. Abbreviations list 

• DDAT Double Dissociation Additive Test
• EU European Union
• EVOO Extra Virgin Olive Oil
• IOC International Olive Council
• LDL: Low-Density Lipoprotein
• OO Olive Oil
• ROC Receiver Operating Characteristic curve
• SDT Signal Detection Theory
• UNESCO United Nations Educational, Scientific and Cultural Organization;
• WOS Web of Science
• WTP Willing To Pay
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2. Challenges in sensory

evaluation of EVOO 
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As highlighted by Medeiros and Hampton (2020), interest in healthy eating and the 

nutritional value of foods has grown significantly in recent years, increasing the relevance 

of terms such as nutraceutical and functional foods. According to FUFOSE (Functional 

Food Science in Europe), functional foods are those that offer health benefits beyond 

basic nutrition (European Commission, 2010). In contrast, nutraceuticals—a term 

combining "nutritional" and "pharmaceutical"—are defined as foods used for therapeutic 

purposes (Casini et al., 2014). Thus, food has emerged as a strategy for preventing or 

treating various diseases.  

Medeiros and Hampton (2020) highlight that the relatively low prevalence of 

cardiovascular disease, chronic disease, and cancer in Mediterranean countries has 

spurred increased interest in the health benefits of Extra Virgin Olive Oil (EVOO) 

consumption. The authors note that phenolic compounds in EVOO can lower both 

systolic and diastolic blood pressure and emphasize that the Mediterranean diet, which 

incorporates EVOO, is an effective approach to preventing metabolic syndrome. This 

condition is linked to several pathologies, including hypertension, insulin resistance, 

abdominal obesity, and elevated uric acid levels. Recognizing its health benefits, the 

Mediterranean diet was inscribed as Intangible Cultural Heritage of Humanity by 

UNESCO in Nairobi, Kenya, on November 16, 2010 (Trichopoulou, 2021; UNESCO, 

2010, ITH/10/5.COM/CONF.202/6 - p. 52). 

Within the Mediterranean diet, EVOO stands out for its high content of 

monounsaturated fatty acids and its abundance of natural antioxidants, including 

tocopherols (vitamin E) and phenolic compounds such as hydroxytyrosol, tyrosol, and 

oleuropein. These compounds confer superior antioxidant properties to EVOO, such as 

preventing LDL cholesterol, oxidation and the neutralizing free radicals (e.g., Francisco 
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et al., 2019). These effects are notably more potent than those of synthetic antioxidants 

or vitamins like C and E (Medeiros & Hampton, 2020). 

The health benefits of regular EVOO consumption extend far beyond these 

findings. Numerous studies have identified a protective association between olive oil 

consumption and lowering the risk of cancer, particularly breast, colorectal, and prostate 

cancers. The bioactive polyphenols in EVOO play a pivotal role in preventing cancer 

development and progression (e.g., González-Rodriguez et al., 2023; Markellos et al., 

2022). Moreover, EVOO has been shown to aid in the prevention or resolution of liver 

damage, protect against age-related cognitive decline, and reduce the risk of Alzheimer’s 

disease (Snodgrass & Corwin, 1988) by enhancing the gut microbiota, thereby conferring 

benefits to cardio metabolic and cognitive health through the gut-brain axis (e.g., Millman 

et al., 2021; Tzekaki et al., 2021; Valls-Pedret et al., 2015). Xia et al. (2022) discovered 

that EVOO consumption was linked to a notable reduction in the likelihood of developing 

cardiovascular disease and mortality (see also, García & Claros, 2023). They ascribe this 

to the anti-inflammatory and antioxidant properties of EVOO, as well as its high content 

of monounsaturated fatty acids and phenolic compounds. A higher intake of EVOO has 

been associated with a reduced risk of developing type 2 diabetes (Martínez-González et 

al., 2022). This benefit is attributed to EVOO's ability to enhance insulin sensitivity and 

reduce chronic inflammation. Additionally, García-Gavilán et al. (2018) suggest that 

EVOO enhances bone health, evidenced by increased bone density and a reduced risk of 

fractures. These effects are likely due to EVOO's polyphenol content and its ability to 

facilitate better calcium absorption (see also Flynn et al., 2023). 

Given the scientific evidence supporting the health benefits of EVOO in 

preventing and treating cardiovascular, metabolic, and neurodegenerative diseases, as 

well as its potent antioxidant and anti-inflammatory properties, promoting its 
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consumption could significantly enhance public health. Increased EVOO consumption 

would likely reduce the incidence of chronic diseases, improve the overall quality of life 

for the population, and alleviate the burden on healthcare systems. However, the volatile 

compounds and phenols in EVOO, which contribute to its health benefits, are associated 

with bitter, pungent, and astringent flavors. These are often perceived negatively by 

consumers, who associate them with toxicity, whereas experts tend to appreciate these 

qualities (Cavallo et al., 2018; Delgado & Guinard, 2011; Valli et al., 2014). 

Consequently, the bitterness and spiciness, considered positive attributes by experts, pose 

a significant challenge to promoting EVOO's acceptance as a functional food among 

novice consumers (Barbieri et al., 2015; Caracciolo et al., 2020; Cavallo et al., 2019; 

Cliceri et al., 2021; Delgado & Guinard, 2012; Salazar-Ordóñez et al., 2018; Santosa et 

al., 2013; Zamuz et al., 2020). In this context, labeling a food as healthy or nutraceutical 

does not necessarily ensure its acceptance by consumers (Casini et al., 2014). 

This PhD dissertation aims to evaluate the sensory perception EVOO from the 

consumer's perspective, with the ultimate goal of identifying processes that could promote 

its consumption as a nutraceutical food among the general public. The first section 

explores how the perception of EVOO attributes varies depending on whether the 

consumer resides in a producer area, offering insights into bridging the gap between 

expert and consumer evaluations through tailored marketing strategies. The second 

section presents two experimental studies that introduce methodological innovations in 

the sensory evaluation of EVOO by regular consumers, enabling the dissociation of 

sensory and decision-making processes within an EVOO tasting panel. 

A similar observation can be made when considering recent advancements in 

sensory and consumer science and Psychophysics. These advancements demonstrate a 

congruence with the trajectory of this doctoral thesis. According to Jaeger et al. (2025), 
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sensory and consumer science is defined as an interdisciplinary field that integrates 

sensory research with the analysis of consumer behavior. The objective of this field is to 

examine how products are perceived through the senses and how consumers respond to 

them. To this end, it employs a variety of research methods and approaches to understand 

the interaction between sensory experience and consumer decisions. As we have 

previously stated (Ramos-Álvarez et al., 2013), the study of the dynamics of these two 

processes in sensory evaluation could be optimized by the application of contemporary 

psychophysical theories such as Signal Detection Theory (SDT). 

Meiselman et al. (2022) review nearly 100 years of advances in sensory and 

consumer science, discuss the evolution of sensory methodologies, the integration of 

consumer psychology, and the impact of new technologies on food preference research. 

The authors also discuss current issues, including the need for more holistic approaches, 

individual variability in sensory perception, and sustainability in the food industry. They 

conclude by underscoring the importance of continuing to innovate in interdisciplinary 

methods and approaches to improve understanding of consumer behavior and product 

quality. In contrast, Lee et al. (2024) used SDT to assess consumer perceptions of food 

sensory attributes, as well as to support product optimization, consumer acceptance, and 

market impact. In a similar vein, Choi et al. (2023) emphasize the critical role of product 

familiarity in ensuring the accuracy of SDT analysis. In the following section, the 

theoretical and methodological foundations supporting the studies derived from this thesis 

will be presented. Subsequently, a review will be provided that offers a general 

framework of how consumer preferences have evolved from perception of attributes and 

their interaction with product familiarity. These precepts are then taken to the 

experimental phase where two empirical studies are carried out in which a consumer panel 

is created to evaluate pure oils, focusing on their subtle attributes, and then contrast it 
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with the evaluation made by experts, generating a bridge between sensory and consumer 

science and SDT. 

2.1. Sensory evaluation of EVOO  

To assess food quality—specifically in the case of EVOO—highly specialized 

tasting panels conduct sensory analysis. Sensory analysis is defined as "the method for 

measuring, analyzing, and interpreting human responses perceived by the senses" (Stone 

and Sidel, 2004). This method evaluates the sensations inherent in food both qualitatively 

and quantitatively, describing its attributes and organoleptic characteristics. To reduce 

errors or biases, sensory analysis is carried out by specialized panels (Martin-Guerrero et 

al., 2014). 

For EVOO, the International Olive Oil Council (IOC) defines the protocols for 

sensory analysis, specifying the oil varieties, positive attributes, and defects to be 

assessed. The organoleptic properties of EVOO include physical characteristics such as 

taste, smell, texture, and color, along with positive attributes like fruity, bitter, and spicy 

flavors, and potential defects such as musty, metallic, or rancid notes. These evaluations 

establish quality standards, enabling the classification of oils into categories such as 

lampante, olive, virgin, or extra virgin (IOC, 2018, 2023). 

The sensory analysis of EVOO is inherently a psychological process. Tasters use 

their senses as tools to assess and evaluate the food’s characteristics, leveraging their 

ability to discriminate between compounds or elements based on attributes or 

organoleptic properties. The scientific field bridging psychology and food science in this 

context is psychophysics, which studies the relationship between physical stimuli and 

their subjective perception (Allan and Siegel, 2002; Macmillan, 1993; Ramos-Álvarez et 

al., 2013). Sensory analysis, as a psychophysical process, allows for the determination of 
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EVOO quality, where the taster’s senses serve as precise measuring instruments (Paredes-

Olay et al., 2010). 

2.1.1. Classical psychophysics as the basis of tasting  

Classical psychophysics is predicated on the concept of threshold, which can be 

conceptualized as a dichotomy between sensation and no sensation. The absolute 

threshold represents the moment at which the individual becomes aware of the presence 

of a stimulus, whereas the differential threshold delineates the extent to which a stimulus 

must increase for that change to be detected. In probabilistic terms, the first seeks a hit 

rate of 50%, while the second seeks a hit rate of 75% (Fechner, 1966; Macmillan, 1993; 

Martin-Guerrero et al., 2014; McNicol, 2005). A variety of tests, including yes-no tasks, 

same-different tasks, triangular tests, paired tests, duo-trio tests, and forced-choice tests, 

are based on classical psychophysics, particularly the theories of thresholds. These 

theories posit that sensations depend on the intensity of stimuli, such that the stimulus is 

perceived only when it exceeds the absolute threshold (Paredes-Olay et al., 2010). 

The International Olive Council (IOC, 2023) has developed a procedure aligned 

with ISO standards for the selection, training, and evaluation of virgin olive oil tasters, 

grounded in the principles of classical psychophysics. Classical psychophysics is founded 

on the concept of thresholds, which distinguish between the presence and absence of 

sensation. The absolute threshold refers to the point at which an individual first becomes 

aware of a stimulus, while the differential threshold defines the degree of change in a 

stimulus required for the individual to detect that change. In probabilistic terms, the 

absolute threshold corresponds to a 50% hit rate, and the differential threshold 

corresponds to a 75% hit rate (Fechner, 1966; Martin-Guerrero et al., 2014; McNicol, 

2005). 
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Various sensory evaluation tests are derived from classical psychophysics and its 

threshold theories, including yes-no tasks, same-different tasks, triangle tests, paired 

comparison tests, duo-trio tests, and forced-choice tests. These theories propose that 

sensations are dependent on stimulus intensity, with stimuli being perceived only when 

their intensity exceeds the absolute threshold (Paredes-Olay et al., 2010). 

The IOC (2023) procedure involves an initial screening through interviews to 

evaluate candidates' motivation and descriptive abilities, followed by sensory tests to 

establish detection thresholds. The selection phase identifies the most suitable candidates 

based on their ability to discriminate specific attributes. Selected candidates undergo 

comprehensive training, covering the theoretical and practical aspects of oil 

characteristics, defect and attribute recognition, and the use of technical terminology. 

Additionally, panel members are continuously monitored, and if their performance 

declines, they undergo retraining before reinstatement. This rigorous process ensures high 

quality and accuracy in sensory evaluations. 

Classical psychophysics and threshold theory have notable limitations, as they do 

not effectively separate the measurement of sensory attributes from other factors related 

to the stimulus or the evaluator's abilities (Hautus et al., 2021; Martin-Guerrero et al., 

2014). While these methodologies adhere to rigorous standards and incorporate training 

to address certain challenges, they remain primarily focused on sensory performance. 

Consequently, they overlook psychological attributes of the evaluator, such as 

expectations, beliefs, and motivation, which can introduce bias. This issue is particularly 

pronounced among inexperienced tasters, although it can also affect experts (Paredes-

Olay et al., 2010). 
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2.1.2. Contemporary psychophysics applied to tasting: SDT 

Contemporary psychophysics posits that sensations are best conceptualized as a 

continuum, contingent upon the properties of the stimulus (Lawless & Heymann, 1988), 

the sensitivity of the perceiver, and a range of subjective factors, including motivations, 

beliefs, and expectations (Schifferstein, 1996). The most prominent model of modern 

psychophysics is the Signal Detection Theory (SDT).  

The SDT has been applied in a variety of fields, including engineering and 

technology, particularly in the field of telecommunications. In radar and sonar, SDT 

improves detection accuracy by discriminating between authentic signals (objects) and 

ambient noise (Richards, 2005). In forensic science, SDT is used to distinguish signals 

(e.g., relevant evidence) from noise (i.e., irrelevant information). In addition, SDT is used 

to assess the likelihood of evidence being true versus the possibility of error, to quantify 

decision errors (e.g., false positives or negatives), and to adjust decision thresholds 

according to the circumstances of the case (Phillips et al., 2001). In medicine, particularly 

radiology, it has been used to improve diagnostic accuracy by facilitating the 

differentiation between positive signals associated with specific diseases and noise, 

taking into account normal variation (Swets, 1996). In the context of disease detection, 

such as breast cancer, it has been used to distinguish false positives from negatives (Zweig 

& Campbell, 1993); in psychology, to distinguish stimuli from cognitive processes in 

research focused on attention, memory, and decision making (Hautus et al., 2021). 

The SDT in sensory evaluation allows for the measurement of the sensitivity of 

the perceiver and the consideration of biases in their responses (Hautus at al., 2021; 

Solovey et al., 2014), although it has been applied sparingly to the context of olive oil 

evaluation. As we have previously stated, this approach enables the calculation of 

differentiated sensory and decisional indexes, thereby facilitating a more comprehensive 
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understanding of the tasting process in general and EVOO tasting in particular (Moreno-

Fernández et al., 2012). 

Table I.1 

 Confusion Matrix in a Detection Task  

Note. Adapted from Martin-Guerrero et al. (2014). 

 

SDT is designed to assess an individual's perceptual and cognitive judgment 

capabilities, specifically their sensitivity to stimuli, independent of response biases. To 

achieve this, two types of stimuli are used: signals (target stimuli) and noise (distractor 

stimuli). Participants are tasked with determining the presence or absence of a specific 

attribute or stimulus. This requires sensory discrimination between stimuli, enabling them 

to respond accordingly. In a classic taste perception task with binary response options 

(yes/no), participants must determine the presence or absence of a target stimulus (signal). 

Trials involve two sample types: signal (Signal+Noise or S) and noise (N). Four possible 

outcomes arise: Hit (correct positive response to signal), Correct Rejection (correct 

negative response to noise), Miss (incorrect negative response to signal), and False Alarm 

(incorrect positive response to noise) (Hautus at al., 2021). Performance is typically 

assessed by calculating hit and false alarm rates (Green & Swets, 1966; Hautus et al., 

 
                         Stimulus 

 

Response 

 

 
Signal (S) Noise(N) 

 

“Yes, 
Signal 

present” 
 (H: Hits)  (FA: False Alarms)  

“No, 
Signal 
absent” 

 (M: Misses)  (CR: Correct Rejections)  

 
Signal Trials 

P(SN) = H/H+M 

Noise Trials 

P(N) = FA/FA+CR  
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2021; Swets, 1996). While correct rejections and failures can also be considered, the 

standard approach focuses on hit and false alarm rates. Table I.1 illustrates the confusion 

matrix used in SDT-based detection tasks, as described by Martin-Guerrero et al. (2014). 

 

Figure I.1 

Sensory Continuum and Probability Associated with Signal and Noise 

 

Note. The Y-axis depicts the probability of signal and noise, whereas the X-axis illustrates 
the response biases (conservative, lenient, neutral) and their correlation with the 
aforementioned probabilities. 

 

SDT depicts a sensory continuum with two overlapping normal distributions 

representing the signal and noise (see Figure I.1). The Y-axis indicates the probability of 

signal or noise presentation, while the X-axis shows decision criteria ranging from 

conservative to lenient. When stimuli are distinct, the dominant one is easily perceived. 

However, discrimination becomes challenging when stimuli are similar. A perceiver 

Sensory Continuum

Pr
ob

ab
ilit

y

Noise Signal

Criterion

YesNo

Hits
Rate

False Alarms
Rate
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response depends on their assumed decision criterion: a conservative criterion leads to 

more "no" responses, a lenient criterion to more "yes" responses, and a neutral criterion 

to equal responses. Experimental manipulation of expectations, instructions, or payoff 

matrices can influence the decision criterion. The sensory criterion, influenced by factors 

like stimulus contrast and the taster's physiological state, tends to remain stable under 

consistent conditions (Hautus at al., 2021; Martin-Guerrero, 2015). 

 According to the principles of SDT, O'Mahony and Hautus (2008) introduced the 

Receiver Operating Characteristic (ROC) curve as a graphical tool. This instrument 

facilitates the analysis of cognitive strategies used by experimental subjects, the 

assessment of tasters' performance and response biases (Paredes-Olay et al., 2010), and 

the investigation of the underlying mechanisms that shape sensory perception. Apart from 

SDT, there are other models that can be applied to the sensory context such as the one 

referred by Angulo and O´Mahony (2009) who report how the model developed by 

Thurstone allows observing the decision-making process when the differences between 

the stimuli are subtle, in this sense the perception of the stimuli can be considered from 

the probability, evidencing the differences detected between the stimuli. 

As SDT allows for a separate evaluation of sensory and decision processes, it 

appears to have potential applications in tasting evaluations, particularly when conducted 

with untrained consumers, as will be the case in the studies included in this dissertation. 

 Paredes-Olay et al. (2010) conducted a seminal study exploring the potential 

application of SDT to the organoleptic evaluation of EVOO. The study included two 

experiments with novice tasters. Experiment 1a employed the same-different test, rooted 

in classical psychophysics, to select the concentrations of EVOO in sunflower oil that 

would be used in Experiment 1b (1.6%, 3.2%, and 12.8%). In Experiment 1b, SDT was 
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applied to calculate sensory and decision indices, which were subsequently plotted on a 

receiver operating characteristic (ROC) graph. Participants were tasked with indicating 

whether the sample contained olive oil. 

In both experiments, the proportion of correct answers increased with higher 

concentrations of olive oil, demonstrating enhanced sensitivity at greater stimulus 

intensities. Experiment 1b further complemented this finding by providing a decision 

criterion index, which remained consistent across varying levels of olive oil 

concentration. This consistency highlighted the ability of SDT to disentangle sensory 

sensitivity from decision-making processes in the context of tasting evaluations. Martín-

Guerrero et al. (2016) found equivalent results in a task in which basic tastes (salt 

concentration) were manipulated.  

In a follow-up study, Moreno-Fernández et al. (2012) compared the results of two 

types of training methods to explore how experience and training could lead to above-

average performance. Specifically, they evaluated whether the easy-to-hard effect could 

be obtained within the context of tasting. This effect occurs when learning a difficult 

discrimination is facilitated by gradually increasing the difficulty of the discrimination 

compared to a group trained directly with the difficult discrimination. Progressive training 

led to significantly better performance than training conducted with the difficult 

discrimination from the start. However, participants who received progressive training 

also exhibited a conservative bias, which would have gone unnoticed without the use of 

SDT methodology. 
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2.1.3.  Methodological constraints of the use of SDT in the tasting context: 
DDAT  
 

The studies briefly summarized above confirm both the usefulness and the 

necessity of applying SDT methodology in the context of training. However, they also 

present methodological challenges. The limited number of trials employed in tasting 

tasks, designed to prevent sensory saturation, makes it unlikely to meet the parametric 

requirements of SDT, such as normality of data and equivalent variances (e.g., Wickens, 

2002). 

This constraint has been addressed by adopting nonparametric alternatives to 

compute sensory and decision indexes, namely A’ (sensitivity index) and B’ (decision 

index) (see Stanislaw & Todorov, 1999). Building on this approach, Ramos-Álvarez et 

al. (2013) compared various nonparametric and parametric indices, as well as different 

statistical approaches. Their findings indicated that the nonparametric sensitivity index 

A’ (Grier, 1971) and the bias index B’D (Donaldson, 1992), along with robust analysis of 

variance, were conceptually and methodologically the most suitable for separately 

measuring sensory and decision processes in the context of olive oil tasting. 

 A fundamental issue when using SDT is ensuring that the chosen indices allow 

for a clear dissociation between sensory and decision processes (Hautus et al., 2021). To 

address this, Ramos-Álvarez et al. (2013) developed the Double Dissociation Additive 

Test (DDAT), based on Sternberg's (1998) methodology. In DDAT, at least one factor 

from each process (sensory and decision) is manipulated within a multifactorial design, 

enabling the evaluation of whether changes in sensory performance influence decision 

criteria and vice versa. Using the DDAT methodology, Ramos-Álvarez et al. (2013) 

found that for untrained consumers, changes in olive oil concentration affected sensory 

processes without impacting decision processes. Conversely, instructions prompting 
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participants to adopt conservative or lenient response strategies influenced decision-

making without altering sensory performance. 

Martín-Guerrero et al. (2016) applied DDAT to examine the impact of variations 

in signal intensity and response incentives on sensitivity and decision-making during the 

evaluation of basic flavors. Signal intensity was manipulated by altering the salt 

concentration in a sour compound (0.07%, 0.1%, and 0.75%), while response incentives 

were modified using payoff matrices designed to encourage lenient, conservative, or 

neutral response strategies. Signal intensity manipulations affected only the sensory 

process, whereas payoff manipulations influenced only the decision index, thus extending 

the findings of Ramos-Álvarez et al. (2013) to include basic flavor evaluations and 

response incentives. 

In a recent study, Ramos-Álvarez et al. (2024) investigated decision-making 

processes in a tasting task involving mixtures of salty and sour basic tastes by inducing 

neutral, conservative, or lenient expectations through variations in signal-to-noise base 

rates (neutral: 12 SN and 12 N; conservative: 4 SN and 20 N; lenient: 20 SN and 4 N). 

They also manipulated the presence or absence of feedback, as well as the intensity of the 

concentration. Participants' ability to discriminate improved with increasing salt 

concentrations, independent of any induced bias or the presence of feedback. However, 

the inclusion of feedback resulted in an overall enhancement of sensitivity. Both the base 

rates of signal-noise stimuli and the presence of feedback significantly impacted the 

decision-making process. Specifically, when feedback was provided, participants' 

detection judgments corresponded more closely with the actual base rates of signal and 

noise stimuli. Conversely, in the absence of feedback, the relationship between base rates 

and response bias was inverted. 
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These methodological advances enhance the accuracy and reliability of 

evaluations while overcoming the inherent limitations posed by the tasting process.  

 

2.2. Goals of the dissertation  

Despite significant advancements in understanding the sensory and decision-making 

processes involved in EVOO tasting, several unresolved issues remain that merit further 

investigation. These challenges are particularly relevant in the context of promoting 

EVOO as a functional food and enhancing its acceptance among consumers. 

Consequently, they will shape the general and specific objectives to be addressed in this 

dissertation. 

 

General goal  
 

The primary objective of this dissertation is to enhance understanding of the factors 

influencing consumer preferences and decision-making regarding EVOO choices. It aims 

to develop conceptual and methodological tools to bridge the gap between expert 

evaluations and consumer perceptions. The ultimate aim is to foster greater acceptance 

and consumption of EVOO as a functional food, given its significant potential benefits 

for public health. 

 

Specific goals and hypotheses 

 

Specific goal 1. The role of familiarity in EVOO perception. Promoting EVOO as a 

functional food relies heavily on consumer preferences. This issue has been addressed in 
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numerous studies and systematic reviews evaluating the importance of various intrinsic 

and extrinsic attributes of olive oil in consumer purchasing decisions (e.g., Cavallo et al., 

2019; Cicerale et al., 2016; Del Giudice et al., 2015; Erraach et al., 2021; Fernandes et 

al., 2018; Jiménez-Guerrero et al., 2012). Of particular interest are intrinsic attributes such 

as bitterness and pungency, which are positively valued by expert tasters but often 

rejected by consumers, as these attributes are associated with unfavorable taste 

perceptions (e.g., Caracciolo et al., 2020; Delgado & Guinard, 2012; Predieri et al., 2013). 

 One factor that seems to influence consumer perceptions, leading either to 

alignment or divergence from expert evaluations, is familiarity with EVOO consumption 

and culture (e.g., Delgado & Guinard, 2011). Unfortunately, the role of familiarity in 

shaping consumer perceptions is inconsistently defined and often underreported in 

studies, making it difficult to determine its precise influence. 

 The first specific goal of this dissertation is to evaluate how familiarity with 

EVOO, influenced by cultural and geographical factors, affects the perception and 

evaluation of its sensory attributes. Specifically, the research will investigate whether the 

country of residence serves as a valid proxy for evaluating the interaction between 

familiarity and consumer preferences for olive oil attributes. 

 This goal will be pursued through a systematic review of consumer perceptions 

of intrinsic and extrinsic EVOO attributes, under the hypothesis that consumers from 

EVOO-producing regions will exhibit greater tolerance for and preference toward 

bitterness and pungency compared to consumers from non-producing regions, due to 

higher familiarity and exposure. 

 

Specific goal 2. Dynamics of sensory and decision-making processes in EVOO 

tasting conducted by a consumers panel. As demonstrated in the introductory section, 
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our research team has conducted numerous studies applying Signal Detection Theory 

(SDT) to the sensory analysis of EVOO. These studies have provided valuable 

methodological and practical insights into the dynamics of sensory and decision-making 

processes in tasting contexts (Martín-Guerrero et al., 2014; Moreno-Fernández et al., 

2012; Paredes-Olay et al., 2010; Ramos-Álvarez et al., 2013). However, a limitation of 

these studies is that they were conducted either with basic flavors (Martín-Guerrero et al., 

2015, 2016; Ramos-Álvarez et al., 2024) or by detecting the presence or absence of oil in 

other substances, such as sunflower oil or alimentary paraffin (Moreno-Fernández et al., 

2012; Paredes-Olay et al., 2010). While these methodologies are valid, the applicability 

of SDT to the assessment of natural EVOO—characterized by its complex composition—

remains unexplored. 

The second goal of this dissertation is to validate SDT and the Double 

Dissociation Additivity Test (DDAT) as tools to independently assess the sensory and 

decision-making processes of untrained consumers when differences between signal and 

noise are based on subtle attributes of natural oils, rather than on the presence or absence 

of EVOO. 

This objective will be addressed through an experimental study designed to test 

the hypothesis that SDT-based evaluation methodologies, such as DDAT, can effectively 

evaluate the independence or interaction of sensory and decision-making processes in the 

evaluation of oils based on their sensory attributes, rather than their mere presence or 

absence. 

 

Specific goal 3. Experts and consumers. Although research has been conducted 

comparing tasters (experts and novices), sensory analysis is typically performed with 
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experts, while tasting, surveys, focus groups, or interviews are conducted with consumers 

(Caracciolo et al., 2020¸ Casini et al., 2014; Dekhili et al., 2011; El Riachy et al., 2018; 

Hassine et al., 2014; 2015; Vázquez-Araújo et al., 2015). Some studies have included 

sensory analysis sessions involving both experts and consumers (Delgado et al., 2013; 

Predieri et al., 2013; Valli et al., 2014); however, a meaningful bridge between the two 

has yet to be established. This disconnect arises because the perception of EVOO is 

influenced by whether the evaluator is a consumer or a highly trained taster. Evidence 

suggests that both consumers and experts are influenced by subjective factors such as 

prior experience, expectations, and motivation., yet these factors have not been 

thoroughly evaluated. SDT and DDAT offer promising methodological approaches to 

disentangle sensory and subjective influences in the sensory evaluation of olive oil.  

 The third goal of this dissertation was to compare the assessments of regular 

EVOO consumers and experts. Building upon on the research conducted to reach goal 

two above (Arbeláez-Mejía et al., 2025b, this study replicated those findings with panels 

of Italian experts and regular consumers evaluating different EVOOs. The aim was to 

determine whether the interaction between sensitivity and decision processes remains 

consistent under these conditions, as well as establishing whether the differences between 

consumers and experts in sensory evaluation is a matter of degree or quality.  

 Given that the review in goal one found that the appreciation of bitter and spicy 

flavors tend to increase with familiarity, and the findings by Dos Santos et al. (2023) 

demonstrating that basic EVOO tasting training enables novice consumers to approach 

expert evaluations, we expected that differences between experts and familiar consumers 

would be limited to sensitivity levels rather than evaluation quality. Regarding the 

independence or interaction between sensory and decision processes, the hypotheses 

remained open. The study conducted in goal two found that interaction between these 
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processes might occur in regular consumers. However, previous research on perception 

(e.g., Howe et al., 1993; Huang & Ferreira, 2020; Swets, 1996; Wright & Skagerberg, 

2009) and tasting evaluations involving basic flavors (Ramos-Álvarez et al., 2025) or the 

detection of olive oil in dilutions (Ramos-Álvarez et al., 2013) suggests that sensory and 

decision processes are generally independent.  
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6. General discussion 

Extra virgin olive oil (EVOO) offers numerous health benefits, making its promotion highly 

relevant. It reduces the risk of cardiovascular disease (14%) and mortality (18%) (Guasch-Ferré 

et al., 2022), type 2 diabetes (Schwingshackl et al., 2023), and several types of cancer (Markellos 

et al., 2022). EVOO also improves cognitive function, prevents Alzheimer’s disease (Valls-Pedret 

et al., 2015), strengthens bone health (García-Gavilán et al., 2018), and helps manage weight and 

body mass index (Zamora et al., 2020). Furthermore, it shows potential as a treatment for 

rheumatic diseases and cancer (Gonzalez-Rodriguez et al., 2023). Additional benefits include 

improving intestinal microbiota, glycemic control, and lowering LDL cholesterol. Its rich content 

of polyphenols and oleocanthal also aids in preventing age-related diseases (Millman et al., 2021; 

Flynn et al., 2023). 

Despite the numerous health benefits associated with EVOO consumption, promoting its 

use as a functional food faces a significant challenge. Attributes such as bitterness and pungency, 

which are linked to the volatile compounds and phenols responsible for many of EVOO's 

beneficial effects, are often disliked by the general public. To address this challenge, the 

overarching objective of this doctoral thesis was to elucidate the factors that influence consumer 

preferences and decision-making processes regarding EVOO. 

This general objective was approached through three specific goals, which form the core 

structure of the dissertation. The first specific goal was to characterize consumer perceptions of 

EVOO consumption as a function of their familiarity with EVOO culture. This aspect focused on 

understanding how cultural and geographical factors shape consumers' appreciation of the sensory 

attributes of EVOO. The second goal was to evaluate the potential role of consumer panels in the 

sensory analysis of EVOO. This involved utilizing methodological tools to analyze the dynamics 

of sensory and decision-making processes. The third specific goal was to compare expert and 

consumer perceptions within the same experimental setting. This comparison aimed to determine 

whether the differences between experts and regular consumers are a matter of degree 
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(quantitative differences) or represent fundamentally different perceptions (qualitative 

differences). 

The general discussion of this dissertation is organized around these three specific goals. 

These are the objectives that led to the three studies that make up this thesis (sections 3, 4, and 5). 

The document concludes with a comprehensive overview of the main insights generated by this 

research and potential applications of the findings in promoting EVOO consumption and 

enhancing public health outcomes. 

 

6.1. The role of familiarity in EVOO perception 

The first specific goal of this dissertation was to evaluate whether consumer perception and 

evaluation of EVOO’s sensory attributes are influenced by consumers’ familiarity with olive oil 

culture. A key challenge in addressing this goal is the limited reporting of familiarity in most 

studies on consumer perception of EVOO. To overcome this issue, a systematic review was 

conducted, using country of residence as a proxy to assess the relationship between familiarity 

and consumer preferences. The underlying hypothesis suggests that consumers from EVOO-

producing regions are more likely to exhibit a higher tolerance for and preference toward 

bitterness and pungency, attributes often linked to EVOO, due to their greater familiarity and 

exposure, compared to consumers in non-producing regions. 

The findings indicated that the country of residence serves as a valid proxy for familiarity 

in evaluating consumer preferences. For instance, sensory attributes such as bitterness and 

pungency, often rejected in non-producing countries, are favorably perceived in producing 

regions. The review also identified EVOO as the globally preferred type of olive oil, with origin 

and certifications (e.g., PGI and organic labels) standing out as critical attributes. These 

certifications are perceived as indicators of superior quality, particularly for locally or nationally 

produced products, reflecting a tendency toward ethnocentrism. Furthermore, specific 

organoleptic characteristics were strongly associated with oils from traditional producing regions  
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This systematic review offers a comprehensive framework for understanding consumer 

preferences on a global scale. It provides actionable insights for the olive oil sector by highlighting 

critical factors, such as origin and certifications, that significantly influence consumer decisions. 

These findings serve as a foundation for designing targeted campaigns to promote EVOO 

consumption while emphasizing its substantial potential to improve public health. 

 

6.2. Dynamics of sensory and decision-making processes in EVOO tasting conducted by a 
consumers panel 

The second goal of this dissertation is to assess the validity of Signal Detection Theory 

(SDT) and the Double Dissociation Additive Test (DDAT) as tools for independently analyzing 

the sensory and decision-making processes of untrained consumers. This was achieved by 

differentiating signal from noise based on subtle attributes of natural oils rather than solely 

identifying the presence or absence of extra virgin olive oil (EVOO). The primary hypothesis 

posits that SDT-based evaluation methods, such as DDAT, can effectively determine whether 

sensory and decision-making processes function independently or interact when evaluating oils 

based on their sensory characteristics. This hypothesis was tested in two experimental studies, 

although the second one was also devoted to analyze the potential differences between consumers 

and experts in EVOO evaluation.  

The first study included two experiments that were conducted with the same consumers’ 

panel with the goal of assimilating the tasting conditions to the ones used when tasting studies are 

conducted by experts (see for example the IOC EVOO Tasting Standards, 2018). Experiment 1a 

used four non-commercial EVOOs as signals (A, B, C, and D), while the noise was a commercial 

EVOO. The goal was to evaluate participants' ability to distinguish subtle differences in sensory 

attributes among these oils. Results supported a neutral criterion in the decision-making process 

(Donaldson's B’D index, 1992), as it was not manipulated experimentally. These findings 

validated the applicability of SDT to evaluate sensory and decision-making indices in parallel 

during tasting tasks with untrained consumers assessing natural EVOOs. This validation is 

particularly valuable when working with novice tasters. 
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Experiment 1b followed the logic of the DDAT to evaluate the independence or 

interaction between sensory and decision-making processes when natural EVOO were evaluated 

(Ramos-Alvarez et al., 2013). The sensory criterion was manipulated through the type of oil 

(green or mature), while the decision criterion was manipulated by inducing expectations via the 

probability of signal versus noise presentation (High/low likelihood of signal versus likelihood of 

noise). Results showed that the sensory index (Grier's A’, 1971) varied selectively depending on 

the type of oil, as would be expected from our previous work (Ramos-Alvarez et al., 2013). While 

participants could distinguish green oil from noise, they struggled to do so with mature oil, likely 

due to the sensory similarity between the mature oil and the noise. 

In contrast, an interaction was observed in the decision-making index (Donaldson's B’D, 

1992), where induced expectations influenced evaluations of mature oil but not green oil. For the 

latter, the decision index remained neutral. 

The findings of this study indicate an interconnection between sensory processes and 

decision-making mechanisms in evaluating natural EVOOs. These results align with Bang and 

Rahnev’s (2017) research, which demonstrated that decision criteria are predominantly 

influenced by post-stimulus cues rather than pre-stimulus ones, emphasizing the stronger impact 

of expectations on decision-making compared to sensory discrimination. Similarly, Ramos-

Álvarez et al. (2025) reported that the absence of feedback diminished sensitivity performance 

and mitigated conservative-lenient biases introduced by base rate manipulations.  

However, when a similar manipulation was introduced in the second study, the interaction 

between sensory and decision processes disappeared, so that both processes were independently 

affected by manipulations that theoretically should affect one and not the other: green vs mature 

oil only affected the sensory index, while induced expectations only affected the decision-making 

index, confirming the theoretical predictions of SDT and prior literature highlighting the 

independence of these processes in perceptual studies (e.g., Howe et al., 1993; Huang & Ferreira, 

2020; Swets, 1996; Wright et al., 2009) and research on EVOO tasting and basic flavors (e.g., 

Ramos-Álvarez et al., 2013, 2025). 
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A complementary result of these studies revealed a discrepancy between expressed 

preferences and Willingness To Pay (WTP) in the case of regular consumers. They detected subtle 

quality differences between signal and noise, expressing a preference for the signals used as 

EVOO over commercial EVOO (noise). However, they were not willing to pay more for the 

higher quality EVOOs, highlighting a divergence between sensory perception and economic 

decisions in regular consumers that was not observed in experts. 

 

6.3. The perceptions of experts and consumers when they are evaluated within the same 
experimental setting       

Building on the systematic review's findings about the reversal of negative evaluations of bitter 

and spicy attributes through familiarity and the study by dos Santos et al. (2023), which 

demonstrated that fundamental training in EVOO tasting can make consumer evaluations 

comparable to those of experts, the hypothesis of our Study 2 posited that disparities between 

experts and regular consumers are attributable to sensitivity rather than evaluation accuracy.  

As expected, sensitivity was higher for green EVOO compared to ripe EVOO, likely due 

to the distinct sensory profile of both EVOOs. Experts demonstrated greater sensitivity than 

consumers, consistent with their advanced training. However, the narrower-than-expected gap 

suggests that novice tasters possessed a notable degree of familiarity, enhancing their sensitivity. 

This aligns with findings from the systematic review and dos Santos et al. (2023), indicating that 

familiarity or training can reduce the gap between experts and consumers. 

The response criterion (B’D index) exhibited a symmetrical bias, with lenient and 

conservative conditions producing negative and positive values, respectively, as expected. and 

this was true for experts and consumers alike. The lack of interaction between expectations and 

type of EVOO, as shown by the application of DDAT, demonstrates the independence between 

the corresponding sensory and decision-making processes, regardless of the level of expertise. 

Similar results were found with respect to the confidence levels. Both experts and 

consumers exhibited confidence levels that significantly exceeded the neutral value of 5. While 
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green EVOO evaluations showed notably higher confidence, ripe EVOO evaluations 

demonstrated moderate confidence. Despite an initial appearance of significant differences 

between experts and consumers, further analysis revealed no further discrepancies in confidence 

levels. 

Previous studies highlight a discrepancy between expert and consumer ratings, 

particularly regarding bitter and spicy attributes. Experts favor these characteristics, associating 

them with quality and health benefits derived from phenolic and volatile compounds (Cicerale et 

al., 2016; Delgado & Guinard, 2011). Consumers, however, tend to reject these attributes due to 

their association with naturally occurring toxic substances (Cavallo et al., 2018; Delgado & 

Guinard, 2011; Rébufa et al., 2021). Bitterness, while common in coffee, chocolate, and alcoholic 

beverages, is influenced by cultural factors (Cavallo et al., 2019; Delgado & Guinard, 2011). 

Experts prioritize intrinsic attributes such as bitterness, spiciness, and fruitiness, while consumers 

favor extrinsic attributes like origin and certifications (Dekhili et al., 2011). However, both groups 

positively value fruitiness (Cicerale et al., 2016; Delgado & Guinard, 2011, 2012; de Melo et al., 

2021). 

Choi et al. (2023) demonstrated that familiarization procedures stabilize decision criteria 

and enhance panel performance, making consumer evaluations comparable to those of experts. 

Similarly, dos Santos et al. (2023) highlighted the potential of basic sensory training to align 

consumer ratings with those of experts. However, unlike dos Santos et al. (2023), this study 

incorporated expert panels and revealed that familiarity plays a critical role in narrowing the gap 

between consumer and expert evaluations. 

The findings suggest that differences between experts and consumers in sensory 

evaluations are primarily a matter of degree rather than quality. Familiarity and training can 

significantly bridge this gap, enhancing consumer appreciation of intrinsic attributes like 

bitterness and spiciness. These insights provide actionable implications for the EVOO industry, 

particularly in designing training programs and marketing strategies to promote EVOO as a high-

quality product. 
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6.4. Final Insights and potential applications 

This PhD dissertation includes a systematic review and two empirical studies, demonstrating that 

consumers’ country of origin influences their familiarity with extra virgin olive oil (EVOO), 

which in turn shapes their preferences and perceptions of both intrinsic (taste, aroma, and color) 

and extrinsic attributes (e.g., label, brand, origin). 

  The systematic review provides a framework for promoting EVOO as a functional food, 

highlighting its health benefits and encouraging its broader consumption to positively impact 

public health. A key aspect of this analysis is understanding how consumer perceptions of EVOO 

attributes are influenced by their familiarity with the product. This familiarity affects both 

intrinsic attributes (such as flavor and aroma) and extrinsic attributes (like brand recognition and 

product packaging). Regardless of whether a country is an EVOO producer, this broader 

understanding of consumer preferences can be transferred to the olive oil sector to develop 

targeted campaigns that address the characteristics of specific populations. This approach will not 

only promote EVOO consumption in new markets but also provide insights that can change the 

perception of bitter and spicy attributes, which are associated with the health benefits of EVOO, 

thereby addressing the challenges reported in the literature (Cicerale et al., 2016; Delgado and 

Guinard, 2011). 

Prior findings (Martin-Guerrero et al., 2014, 2015, Moreno-Fernández et al., 2012; 

Paredes-Olay et al., 2010; Ramos-Álvarez et al., 2013) suggest that combining SDT and DDAT 

as methodological tools can effectively separate sensory performance from decision-making 

biases in EVOO sensory analysis. These tools were applied to basic flavours (e.g. salt) and also 

to EVOO, with converging results. In particular, in the work on the sensory evaluation of olive 

oil, the signal stimuli were a mixture of EVOO, sunflower oil and food paraffin; as the noise 

stimulus was equivalent but lacked EVOO (paraffin and sunflower oil mixture). In this 

dissertation, this methodology was extended to pure EVOOs (both signal and noise) and two 

experiments with regular consumers were conducted, simulating the characteristics of an expert 
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panel in accordance with IOC standards (2023). This empirical demonstration validates the 

methodology’s ability to separate sensory performance from potential biases in evaluations, such 

as those related to subjective aspects like motivations, beliefs, and expectations, as highlighted 

by Schifferstein (1996). 

The second empirical study built on this foundation, comparing experts and consumers to 

examine whether the discrepancies reported in the literature (e.g., Barbieri et al., 2015; Caracciolo 

et al., 2020; Cavallo et al., 2017, 2018, 2019; Delgado & Guinard, 2011, 2012; Delgado et al., 

2013; Fernandes et al., 2018; Pagliuca & Scarpato, 2011; Predieri et al., 2013; Rébufa et al., 2021) 

can be minimized through increased familiarity with the product. This comparison is valuable 

because it allows us to differentiate the purely sensory process from biases in consumer responses, 

thanks to the validated methodology used in the first experimental study. The findings support 

our initial hypothesis, demonstrating that observed differences between experts and consumers 

are only due to sensory performance.  

This dissertation contributes to the growing field of Sensory and Consumer Science, an 

interdisciplinary domain examining product perception through sensory faculties and how these 

experiences influence consumer behavior. This evolving field integrates sensory research 

methodologies with consumer-focused studies, employing diverse research approaches to 

understand the intricate relationship between sensory perceptions and consumer responses (Jaeger 

et al., 2025). Meiselman et al. (2022) provide a historical overview of the integration of sensory 

science with consumer research and technological advances, which now include a broader 

approach beyond taste alone. Key themes highlighted in their work include hedonism, 

discrimination testing, and the impact of social networks on consumer behavior. Among their 

findings, they emphasize consumer expectations—an important factor in sensory and consumer 

science. Research has classified expectations in terms of sensory descriptions, labels, health 

claims, and emotional connections to products, all of which are linked to consumer loyalty and 

behavior. 
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In addition, cross-cultural studies examining food-related attitudes (e.g., EVOO) show 

that extrinsic factors like price and labeling significantly influence food acceptance, as observed 

in the systematic review concerning origin and certification. These studies also call for conceptual 

models that integrate intrinsic and extrinsic factors influencing consumer behavior, aligning with 

the aims and findings of the review. The integration of SDT and DDAT methods offers a robust 

tool for understanding sensory processes, decision-making, and preference indices, which can be 

applied to both sensory science and consumer behavior studies. 

Drake et al. (2022) consider sensory science’s integration with neuroscience and 

psychology, utilizing psychophysics tests to assess consumer perception and preferences, with 

methods ranging from tests of discrimination to methods of a more qualitative nature, such as 

ethnography, to methods of measuring variables related to attitudes and preferences (e.g. surveys). 

Despite advancements in technology, traditional approaches remain essential for ensuring the 

reliability of results, as evidenced by the preference indices reported in our Studies 1 and 2, as 

well as findings from the systematic review on EVOO attributes and consumer preferences. 

Additionally, areas such as neuromarketing, which aim to understand the processes 

behind consumer decision-making, could be conjugate with the methodology proposed 

throughout this this dissertation. These include the use of techniques like functional magnetic 

resonance imaging (fMRI), electroencephalography (EEG), and eye tracking, which provide 

insights into the brain's reward system and consumer focus (Adhikari, 2023). These tools 

complement traditional sensory analysis by revealing emotional responses and attention metrics. 

In a similar vein, the studies reviewed in the Signal Detection Theory (SDT) framework 

show relevance to the findings of this dissertation. For example, Pleskac et al. (2010) explain the 

Dynamic Signal Detection (DSD) model, which incorporates post-decisional evidence impacting 

confidence and is positively correlated with decision-making time. Their research suggests that 

judges exhibit reduced confidence under speed conditions, a finding that aligns with our Study 2, 

where confidence indices were recorded, demonstrating that both consumers and experts reported 

high confidence levels in their judgments. 
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Finally, Lee et al. (2024) utilized SDT and the "double-faced applicability" (DFA) test to 

enhance product optimization by examining consumer sensory perceptions. This methodology, 

based on two-step scoring and expectation profiles, stabilizes evaluation criteria, improves sample 

discrimination, and augments consumer satisfaction, which could also lead to complementary 

results to those obtained from our Double Dissociation Additive Test (DDAT).  
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7. PhD Dissertation Highlights 

• The level of olive oil production of the country of residence of the consumer can 

be used as a valid proxy of familiarity. 

• Consumer’s rejection of bitter and pungent flavours may be reversed by 

familiarity. 

• Linking the bitter and pungent flavors to the health benefits of EVOO 

consumption will be a crucial strategy in overcoming the challenge of promoting 

its consumption in non-producer regions. 

• Label information is crucial and should be tailored to the specific characteristics 

of the target market, especially regarding familiarity with the product. 

• Participants’ sensitivity varied with oil attributes, while decision criteria remained 

neutral in the absence of specific manipulations that induced biases.  

• Although with some qualifications, induced expectations impacted decision bias 

while oil attributes impacted sensitivity, regardless of whether the study was 

conducted with experts or familiar consumers.  

• Consumers differential preferences for distinct EVOOs with zero defects did not 

translate into differences in their willingness to pay for them. 

• Experts demonstrated higher sensitivity and were more willing to pay for green 

EVOO compared to consumers. 

• Both expert and consumer panels preferred green EVOO over ripe EVOO, with a 

clear distinction in sensitivity levels. 

• The findings suggest that familiarity, influenced by expertise and expectations, 

plays a significant role in the discrepancies between expert and consumer 

evaluations. 

• The dissertation highlights the importance of understanding how familiarity and 

subjective factors, such as expectations, influence the sensory evaluation of 

EVOO, bridging the gap between expert and consumer preferences. 
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8. Resumen extendido 

La dieta mediterránea se ha convertido en un modelo nutricional saludable y con un 

impacto positivo en la salud lo que llevó a la UNESCO a considerarla parte del patrimonio 

intangible de la humanidad en noviembre de 2010 (Trichopoulou, 2021; UNESCO 2010).  

Los estudios sobre Aceite de Oliva Virgen Extra (AOVE) muestran que este puede 

ser uno de los principales contribuyentes a las propiedades saludables de la dieta 

mediterránea.  Su contenido en polifenoles genera efectos positivos en la salud (Flynn et 

al, 2023), con propiedades antiinflamatorias y antioxidantes (Francisco et al., 2019), 

cardioprotectoras (González et al., 2023) y beneficiosas para la prevención de trastornos 

oculares (Moyano et al., 2010). Además, previene el síndrome metabólico, el cáncer de 

mama y de próstata, contribuye a la prevención del daño hepático y podría proteger contra 

el deterioro cognitivo relacionado con la edad y la enfermedad de Alzheimer (Medeiros 

& Hampton, 2020), ya que puede atenuar la neurodegeneración causada por esta 

enfermedad (Tzekaki et al., 2021). Por lo expuesto anteriormente, ha sido considerado un 

alimento funcional (Quiles et al., 2006) o nutraceútico, término que hace referencia a las 

propiedades nutritivas y farmacéuticas de algunos alimentos (Casini et al., 2014; 

Medeiros & Hampton, 2020). 

Los polifenoles, responsables de los atributos amargo y picante del AOVE, están 

asociados con sus beneficios para la salud (Cicerale et al., 2016; Delgado y Guinard, 

2011). Sin embargo, existe una discrepancia entre expertos y consumidores respecto a 

estos atributos. Mientras que los expertos los valoran positivamente, los consumidores 

pueden mostrar rechazo hacia los mismos,  asociándolos con sustancias tóxicas (Cavallo 

et al., 2018; Valli et al., 2014). Por lo tanto, estos atributos pueden representar un 

obstáculo para la promoción del consumo de AOVE como un alimento funcional. 
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Desde esta perspectiva, el hecho de que un alimento sea saludable no 

necesariamente implica que seraá aceptado por los consumidores (Casini et al., 2014). La 

familiaridad con el AOVE, entendida como el conocimiento adquirido a través de la 

experiencia con el producto, influye en las percepciones de los consumidores. Diversos 

estudios han señalado que la familiaridad puede cambiar según si se reside en una zona 

productora o no (Di Vita et al., 2020). Los consumidores de países mediterráneos tienden 

a basar sus decisiones en atributos intrínsecos (amargo, picante, olor y color) y sus 

valoraciones pueden ser similares a las de los expertos (Jiménez-Guerrero et al., 2012). 

En contraste, en países no productores, los consumidores basan sus decisiones más bien 

en atributos extrínsecos como la marca, certificaciones o la información proporcionada 

por la etiqueta (Delgado y Guinard, 2011), induciendo incluso a considerar positivos 

ciertos defectos del AOVE (Fernandes et al., 2018). 

El primer objetivo específico de esta tesis doctoral fue comprobar si la idea general 

de que la percepción del AOVE cambia con la familiaridad tiene sustento científico más 

allá de lo apuntado por unos cuantos estudios. Dado que la familiaridad, o bien no se 

considera, o se considera de manera muy diferente en distintos estudios, se realizó una 

revisión sistemática con la hipótesis de trabajo de que el país donde se realiza el estudio 

podría utilizarse como proxy válido de familiaridad a la hora de clasificar las percepciones 

de consumidores sobre los atributos del AOVE. La revisión sistemática se realizó 

considerando publicaciones de los últimos 14 años (2010-2024) en las bases de datos 

Scopus y Web of Science (WOS). Se utilizó el término “Consumer Preferences AND 

Olive Oil" para obtener un panorama amplio, encontrándose 315 publicaciones en WOS 

y 276 en Scopus. Tras una selección preliminar, se incluyeron 225 trabajos en la fase de 

tamizaje, de los cuales, tras eliminar duplicados y aplicar criterios de inclusión y 

exclusión se analizaron 129 estudios cualitativa y cuantitativamente.   
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En cuanto a los aspectos metodológicos. utilizamos el protocolo PRISMA (Page, 

et al., 2021) y los sesgos se analizaron siguiendo RoB-2 Risk of Bias-2 Scale de Cochrane 

(Cochrane Methods, 2019). El protocolo detallado se registró en OSF 

(https://doi.org/10.17605/OSF.IO/NKWJZ). Debido a la variedad de metodologías utilizadas 

en los estudios seleccionados (experimentos de elección, sesiones de cata, encuestas, 

grupos focales y entrevistas), no fue posible realizar un metaanálisis. Se elaboró una tabla 

con información complementaria, la cual está disponible públicamente en 

https://data.mendeley.com/datasets/ftsx8cfnmf/1 

Los resultados indican que las preferencias de los consumidores en relación al 

AOVE están moduladas por el país de residencia de los consumidores, con resultados 

diferenciados en función de que se trate de un país productor o no. Los atributos amargo 

y picante son valorados negativamente por los consumidores residentes en países con 

producción media y baja, pero aceptados en países productores. Además, el atributo más 

valorado es el origen de procedencia, pues se prefiere el AOVE de producción local al 

considerarlo de mayor calidad. En países no productores, las certificaciones DOP 

(Denominación de Origen Protegido) e IGP (Indicaciones Geográficas Protegidas) son 

determinantes para asociar ciertas características organolépticas al AOVE de 

determinadas regiones (Del Giudice et al., 2015). 

Para promover el consumo de AOVE como alimento funcional es necesario 

proporcionar más información a los consumidores sobre los compuestos fenológicos 

asociados a los sabores del amargo y picante, así como sus propiedades para la salud. De 

esta manera, el conocimiento podría favorecer la familiaridad con el producto y su 

aceptación (Tuorila et al., 2014; Vecchio et al., 2019). 

El segundo objetivo de esta tesis fue validar la Teoría de Detección de Señales 

(TDS) y el Test de Doble Disociación Aditiva (TDDA, Ramos-Álvarez et al., 2013) como 



Sensory and Decision Process Dynamics in EVOO analysis  
 

218 

herramientas metodológicas para estudiar la dinámica del proceso sensorial y de toma de 

decisiones de consumidores noveles en la evaluación de aceites de oliva naturales, a 

través de test de discriminación entre señal y ruido  a partir de atributos sutiles en lugar 

de la mera detección de la presencia o ausencia de AOVE, o de sabores básicos (véase 

p.e., Martin-Guerrero et al., 2014; Moreno-Fernández et al., 2012; Paredes-Olay et al., 

2010; Ramos-Álvarez et al., 2013).  

Se realizó una investigación experimental con ocho consumidores, formando un 

panel que emuló las condiciones de un panel de expertos según las directrices del Consejo 

Oleícola Internacional (IOC, 2024a, b). Con estos consumidores se llevaron a cabo dos 

experimentos (1a y 1b). En el Experimento 1a, como señal se utilizaron cuatro AOVEs 

naturales (A, B, C y D), mientras que en el Experimento 1b se utilizó un AOVE verde y 

otro maduro, toda vez que se el ruido se definió a partir de un AOVE comercial. Se utilizó 

el programa informático LearnOlive para guiar el proceso de cata y recopilar los datos 

relevantes (véase Ramos-Álvarez et al., 2013). 

En el Experimento 1a, donde únicamente se manipuló el tipo de AOVE, se 

encontró que los participantes distinguieron los aceites C y D del ruido, pero no lograron 

diferenciar los aceites A y B. El criterio de decisión se mantuvo neutro, como era de 

esperar, dado que no se incluyó manipulación alguna que lo afectara. Estos resultados 

permiten validar el uso de la TDS para evaluar los procesos sensoriales y de toma de 

decisiones en consumidores habituales participando en un panel de cata, ampliando el 

alcance de otros abordajes metodológicos previos, más clásicos y basados en una 

aproximación psicofísica más limitada (véase Martín-Guerrero et al., 2014). 

En el Experimento 1b, se manipuló tanto el tipo de AOVE como las expectativas 

inducidas. Se observó que los consumidores diferenciaban el aceite verde del ruido, pero 



Sensory and Decision Process Dynamics in EVOO analysis  
 

219 

no el maduro, posiblemente debido a la similitud del maduro con aceites comerciales. El 

criterio de decisión varió según la expectativa inducida, mostrando un criterio subóptimo 

cuando la discriminación era más clara. Se encontró una discrepancia entre la capacidad 

de detección sensorial y la disposición a pagar, lo que sugiere que los consumidores 

habituales valoran más atributos extrínsecos que sensoriales en su toma de decisiones de 

compra. 

El tercer objetivo de la tesis fue comparar la valoración del AOVE entre 

consumidores y expertos para comprobar si las diferencias entre ambos eran una cuestión 

de grado o de cualidad. Dicho objetivo fue de la mano de una investigación experimental 

basada en nuestra metodología de paneles de cata, uno conformado por 8 expertos y el 

otro por 8 consumidores habituales, ambos italianos, con el fin de evaluar si existían 

diferencias en sensibilidad y toma de decisiones. Se utilizó un diseño factorial 2x2x2, 

considerando experiencia, tipo de AOVE y expectativas inducidas. Junto a las medidas 

psicofísicas habituales en nuestros trabajos, índices sensorial y decisorio, se midieron 

además los juicios de confianza en la detección, así como las valoraciones hedónicas y 

económicas. 

Los resultados mostraron que el tipo de AOVE afecta selectivamente al índice 

sensorial A' (Grier, 1971) y las expectativas únicamente al índice de decisión B'D 

(Donaldson, 1992), confirmando la validez del TDDA para analizar ambos procesos 

separadamente. Los expertos mostraron mayor sensibilidad que los consumidores, 

aunque la diferencia fue menor de lo esperado, sugiriendo que la familiaridad con el 

producto podría reducir la brecha sensorial. En función de las valoraciones, se confirma 

que el AOVE verde supera al maduro, influida por sus perfiles sensoriales más distintivos. 

En cuanto a los juicios de confianza, estos fueron elevados para ambos aceites, pero 

superiores en el caso del verde. 
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8.1. Conclusiones 

Los principales resultados de la investigación realizada en esta tesis doctoral pueden 

resumirse en los puntos siguientes: 

• El nivel de producción de aceite de oliva en el país de residencia del consumidor 

puede ser utilizado como un indicador válido de familiaridad. 

• El rechazo de los consumidores hacia los sabores amargos y picantes se puede 

revertir con la familiaridad cultural del AOVE. 

• Relacionar los sabores amargos y picantes con los beneficios para la salud del 

consumo de AOVE será una estrategia básica para superar el desafío de promover 

su consumo en regiones no productoras. 

• La información en las etiquetas, un recurso importante, se adaptaría a las 

características específicas del mercado objetivo, especialmente en lo referente a 

la familiaridad con el producto. 

• La sensibilidad de los participantes varía según los atributos del aceite de oliva, a 

la vez que permanecen neutrales los criterios de decisión en ausencia de 

manipulaciones específicas que indujeran sesgos. 

• Aunque con ciertas matizaciones, las expectativas inducidas impactaron en el 

sesgo de decisión, mientras que los atributos del aceite afectaron la sensibilidad, 

independientemente de si el estudio se llevó a cabo con expertos o consumidores 

familiarizados con el AOVE. 

• Las preferencias diferenciadas de los consumidores por AOVEs distintos y sin 

defectos no se tradujeron en diferencias en su disposición a pagar por ellos. 

• Los expertos demostraron una mayor sensibilidad y estuvieron más dispuestos a 

pagar por el AOVE verde en comparación a los consumidores. 
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• Tanto los paneles de expertos como los de consumidores prefirieron el AOVE

verde frente al maduro, con una clara distinción en los niveles de sensibilidad.

• Los hallazgos sugieren que la familiaridad, influida por la experiencia y las

expectativas, desempeña un papel significativo en la explicación de discrepancias

entre las evaluaciones de expertos y consumidores.

• La tesis destaca la importancia de comprender cómo la familiaridad y los factores

subjetivos, como las expectativas, influyen en la evaluación sensorial del AOVE,

acortando la brecha entre las preferencias de expertos y consumidores.

8.2. Referencias 

Casini, L., Contini, C., Marinelli, N., Romano, C. y Scozzafava, G. (2014). Nutraceutical 

olive oil: Does it make the difference? Nutrition and Food Science, 44(6). 

https://doi.org/10.1108/NFS-09-2013-0102 

Cavallo, C., Caracciolo, F., Cicia, G. y Del Giudice, T. (2018). Extra‐virgin olive oil: are 

consumers provided with the sensory quality they want? A hedonic price model with 

sensory attributes. Journal of the Science of Food and Agriculture, 98(4), 1591-1598. 

https://doi.org/10.1002/jsfa.8633 

Cicerale, S., Liem, G. y Keast, R. S. J. (2016). Consumer perception, attitudes, liking and 

preferences for olive oil. En V. R. Preedy y R. R. Watson (Eds.), Products from olive 

tree (pp. 157–171). InTech. https://doi.org/10.5772/64554 

Cochrane Methods. (2019). RoB 2: A revised tool to assess risk of bias in randomized 

trials. Cochrane. https://methods.cochrane.org/bias/resources/rob-2-revised-

cochrane-risk-bias-tool-randomized-trials 

Delgado, C. y Guinard, J. X. (2011). How do consumer hedonic ratings for extra virgin 

olive oil relate to quality ratings by experts and descriptive analysis ratings? Food 



Sensory and Decision Process Dynamics in EVOO analysis  222 

Quality and Preference, 22(2), 213-225. 

https://doi.org/10.1016/j.foodqual.2010.10.004 

Donaldson, W. (1992). Measuring recognition memory. Journal of Experimental 

Psychology: General, 121(3), 275–277. https://doi.org/10.1037/0096-

3445.121.3.275 

Fernandes, G. D., Ellis, A. C., Gámbaro, A. y Barrera-Arellano, D. (2018). Sensory 

evaluation of high-quality virgin olive oil: panel analysis versus consumer 

perception. Current Opinion in Food Science, 21, 66–71. 

https://doi.org/10.1016/j.cofs.2018.06.001 

Flynn, M. M., Tierney, A. e Itsiopoulos, C. (2023). Is extra virgin olive oil the critical 

ingredient driving the health benefits of a Mediterranean diet? A narrative 

review. Nutrients, 15(13), 2916. https://doi.org/10.3390/nu15132916 

Francisco, V., Ruiz-Fernández, C., Lahera, V., Lago, F., Pino, J., Skaltsounis, L. y 

Gualillo, O. (2019). Natural molecules for healthy lifestyles: Oleocanthal from extra 

virgin olive oil. Journal of agricultural and food chemistry, 67(14), 3845-3853. 

https://doi.org/10.51326/ec.6.4987133 

González-Rodríguez, M., Ait Edjoudi, D., Cordero-Barreal, A., Farrag, M., Varela-

García, M., Torrijos-Pulpón, C., ... y Gualillo, O. (2023). Oleocanthal, an antioxidant 

phenolic compound in extra virgin olive oil (EVOO): A comprehensive systematic 

review of its potential in inflammation and Cancer. Antioxidants, 12(12), 2112. 

https://doi.org/10.3390/antiox12122112 

Grier, J. B. (1971). Nonparametric indexes for sensitivity and bias: Computing formulas. 

Psychological Bulletin, 75(6), 424–429. https://doi.org/10.1037/h0031246. 

International Olive Council (IOC). (2024a). Sensory analysis of olive oil standard: Guide 

for the selection, training, and quality control of virgin olive oil tasters – 



Sensory and Decision Process Dynamics in EVOO analysis  223 

Qualifications of tasters, panel leaders, and trainers (COI/T.20/Doc. No. 14/Rev. 9). 

Madrid, Spain: IOC. Retrieved from: https://www.internationaloliveoil.org/wp-

content/uploads/2024/12/COI-T.20-Doc-14-REV9-ENG.pdf 

International Olive Oil Council (IOC). (2024b). Sensory analysis of olive oil method for 

the organoleptic assessment of virgin olive oil (COI/T.20/Doc. n. º 15/Rev. 11/2024). 

Madrid, Spain: IOC. Retrieved from: https://www.internationaloliveoil.org/wp-

content/uploads/2024/07/III-2.2.COI-T20-Doc.-15-REV-11-2024_EN-1.pdf 

Jiménez-Guerrero, J. F., Gázquez-Abad, J. C., Mondéjar-Jiménez, J. A. y Huertas-García, 

R. (2012). Consumer preferences for olive-oil attributes: A review of the empirical

literature using a conjoint approach. En D. Boskou (Ed.), Olive oil: Constituents, 

quality, health properties and bioconversions (pp. 233-246). InTech. 

https://doi.org/10.5772/30390 

Martín-Guerrero, T. L., Paredes-Olay, C., Rosas, J. M. y Ramos-Álvarez, M. M. (2014). 

Modern psychophysics at work: Dissociation between sensory and 

decision processes within the quality assessment of olive oil. En A. De Leonardis 

(Ed.), Virgin olive oil: Production, composition, uses and benefits for man (pp. 

233–257). Nova Science Publishers.  

Medeiros D, M & Hampton M. H. (2020) Olive Oil and Health Benefits, En R. Wildman 

y R. Bruno (Eds.). Handbook of Nutraceuticals and Functional Foods. Taylor & 

Francis (pp. 3-22). https://doi.org/10.1201/9780429195594-1 

Moreno-Fernández, M. M., Ramos-Álvarez, M. M., Paredes-Olay, C., y Rosas, J. M. 

(2012). Effects of progressively increasing the difficulty of training on sensitivity 

and strategic factors in olive oil tasting. Food Quality and Preference, 24(2), 225-

229. https://doi.org/10.1016/j.foodqual.2011.12.001

Moyano, M. J., Heredia, F. J., & Meléndez‐Martínez, A. J. (2010). The color of olive oils: 



Sensory and Decision Process Dynamics in EVOO analysis  224 

The pigments and their likely health benefits and visual and instrumental methods of 

analysis. Comprehensive Reviews in Food Science and Food Safety, 9(3), 278-291. 

https://doi.org/10.1111/j.1541-4337.2010.00109.x 

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. 

D., Shamseer, L., Tetzlaff, J. M., Akl, E. A., Brennan, S. E., Chou, R., Glanville, J., 

Grimshaw, J. M., Hróbjartsson, A., Lalu, M. M., Li, T., Loder, E. W, Mayo-Wilson, 

E., McDonald, S., … & Moher, D.  (2021). The PRISMA 2020 statement: An 

updated guideline for reporting systematic reviews. The BMJ, 372(71). 

https://doi.org/10.1136/bmj.n71  

Paredes-Olay, C., Moreno-Fernández, M. M., Rosas, J. M., y Ramos-Álvarez, M. M. 

(2010). ROC analysis in olive oil tasting: A signal detection theory approach to 

tasting tasks. Food Quality and Preference, 21, 562-568. 

https://doi.org/10.1016/j.foodqual.2010.03.003 

Quiles, J. L., Ramírez-Tortosa, M. C., & Yaqoob, P. (Eds.). (2006). Olive oil and health. 

CABI. 

Ramos-Álvarez, M. M., Moreno-Fernández, M. M., Paredes-Olay, C., & Rosas, J. M. 

(2013). A methodological proposal based on Signal Detection Theory for the study 

of dissociation between sensory and decision processes in the context of olive oil 

tasting. Food Quality and Preference, 28(1), 71–76. 

https://doi.org/10.1016/j.foodqual.2012.09.004 

Trichopoulou, A. (2021). Mediterranean diet as intangible heritage of humanity: 10 years 

on. Nutrition, Metabolism and Cardiovascular Diseases, 31(7), 1943-1948. 

https://doi.org/10.1016/j.numecd.2021.04.011 

Tuorila, H., & Recchia, A. (2014). Sensory perception and other factors affecting 

consumer choice of Olive Oil, En E. Monteleone y S. Langstaff (Eds.). Olive oil 



Sensory and Decision Process Dynamics in EVOO analysis  225 

sensory science (pp. 55–80).  John Wiley & Sons. 

https://doi.org/10.1002/9781118332511.ch3 

Tzekaki, E. E., Papaspyropoulos, A., Tsolaki, M., Lazarou, E., Kozori, M., & Pantazaki, 

Α. A. (2021). Restoration of BMI1 levels after the administration of early harvest 

extra virgin olive oil as a therapeutic strategy against Alzheimer’s disease. 

Experimental Gerontology, 144, 111178. 

https://doi.org/10.1016/j.exger.2020.111178 

UNESCO (2010). Convention for the safeguarding of the intangible cultural heritage 

Intergovernmental, Nomination file No. 00394 For inscription on the representative 

list of the intangible cultural heritage in 2010, (00394), pp. 1–34. 

Valli, E., Bendini, A., Popp, M., & Bongartz, A. (2014). Sensory analysis and consumer 

acceptance of 140 high‐quality extra virgin olive oils. Journal of the Science of Food 

and Agriculture, 94(10), 2124-2132. https://doi.org/10.1002/jsfa.6535 

Vecchio, R., Cavallo, C., Cicia, G., & Del Giudice, T. (2019). Are (all) consumers averse 

to bitter taste?. Nutrients, 11(2), 323. https://doi.org/10.3390/nu11020323 




