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1. BACKGROUND, OBJECTIVES AND PRESENTATION OF THE RESEARCH
HYPOTHESES

Personalized nutrition has been a well-known concept since the 1970s (NIZEL, 1972),
taking into account certain aspects and physiological characteristics, specialists have been

putting together individual diets for a long time, but this practice has not yet spread widely.

Today, nutritionists use various characteristics to personalize dietary advice, thereby trying
to adapt the diet to individual needs as much as possible. The first level of personalized
nutrition is based on lifestyle information (e.g. gender, age, BMI index), the second level
uses phenotypic information (e.g. clinical parameters), and the third (highest) level is based
on genetic information (i.e. genetic tests after completion, the individual diet is determined
based on the results obtained), and with the help of which the dietary recommendation can
be tailored to a significantly greater extent (RONTELTAP et al., 2007). Nutrition genomics
includes nutrigenomics — i.e. the effect of nutrients on gene expression — and nutrigenetics,

which means the response of genes to consumed nutrients (BOUWMAN et al., 2008).

The explosive technological development that has taken place in recent years has made it
possible to use nutrigenomics to understand the effect of nutrition at the genome level
(BORDONI and GABBIANELLI, 2019), which clearly put nutrition science on a new
foundation. With the help of DNA-based nutrition, it is therefore possible to learn about the
interactions between nutrients and genes, and with its help, we can create the possibility of

mitigating or even preventing nutrition-related chronic diseases.

Despite the fact that genetic-based personalized nutrition is becoming more and more widely
available, it is still considered an exception rather than a general, established practice (KISS
and FARKAS, 2021). Nutritional genomics and its main field of application, personalized
nutrition counseling, are therefore still fairly new concepts for many. While countless
studies around the world have examined consumer attitudes related to genetic tests suitable
for detecting various diseases, significantly fewer studies have dealt with consumer
acceptance of genetic-based personalized nutrition and the exploration of the underlying
psychological processes (see e.g. FALLAIZE et al., 2013; GIBNEY and WALSH, 2013;
STEWART-KNOX et al., 2015), especially in relation to Hungary (SZAKALY et al., 2014;



SZAKALY et al., 2019; SZAKALY et al., 2021). Due to this problem, the objectives of my
dissertation include the following:

O1: Assessing which factors and to what extent they affect the acceptance of genetic-based

personalized nutrition among Hungarian consumers.

0O2: Exploring the relationships between the factors influencing the acceptance of genetic-
based personalized nutrition and including it in a complex model among Hungarian

consumers.

O3: Segmentation of Hungarian consumers based on the factors influencing the acceptance

of genetic-based personalized nutrition.

O4: Demonstration of the usability of the results obtained during the research both on an

individual and social level.

SZAKALY et al. (2014), and SZAKALY et al. (2021)'s representative research clearly
shows how divided domestic consumers are regarding the appeal of personalized nutrition.
During the survey conducted in 2014, only 27% of the respondents said positively about the
new technology, they would like to use the mentioned service in order to preserve their
health. The largest segment is the undecided, their proportion is close to 45%. According to
nearly 30% of the participants, genetic-based personalized nutrition is not an attractive
option at all from the point of view of preserving their health, so they would not use it
(SZAKALY et al., 2014). During the 2019 research, the results were less favorable than
before. At that time, only 23.5% of respondents considered genetic-based personalized
nutrition to be an attractive option, the proportion of those who were unsure increased to
45.9% and 30.6% declared that they would not use this technology at all (SZAKALY et al.,
2021).

Based on the responses received during domestic research, it can be concluded that
Hungarian consumers are uncertain and distrustful of the new technology, despite its
obvious advantages. This not very positive attitude is probably due to a combination of
several factors. The traditional way of thinking and the aversion to the new play a role in
this as well as the lack of information and misconceptions and beliefs related to genetic tests.
The technology is still so new among the surveyed consumers that significant differences

between the socio-demographic consumer segments can only be observed in a few cases, so



consumer preferences cannot be sorted into homogeneous groups. As a result, the selection
and targeting of target markets is a very difficult or almost impossible task (SZAKALY and
POLERECZKI, 2017). Based on this, it can be assumed that:

H1: Due to the novel nature of genetic-based personalized nutrition, the preferences of
domestic consumers are uniform, so their segmentation is not feasible based on the factors

influencing acceptance.

In the domestic and international literature, we can find many theories and models that aim
to better understand different forms of behavior, including the various elements of health
behavior (KISS et al., 2020a). Part of these are social-cognitive behavioral models (TELEKI
and TIRINGER, 2017), which provide a kind of theoretical framework to identify the beliefs
behind consumer behavior, which can then become the basis of interventions aimed at
behavioral change (ABRAHAM et al., 1998). According to Kiss et al. (2020a), perhaps the
most common socio-cognitive behavioral models in the literature are the Theory of
Reasoned Action (TRA) (AJZEN and FISHBEIN, 1980) and the Theory of Planned
Behavior (TPB) (AJZEN, 1991). Other social-cognitive behavioral theories often found in
the literature are the Social Cognitive Theory (SCT) (BANDURA, 1994; Bandura, 2006),
the Theory of Interpersonal Behavior (TIB) (TRIANDIS, 1980) and the Health Belief Model
(HBM) (BECKER, 1974; JANZ and BECKER, 1984).

In the models described above — in addition to their several different characteristics — there
Is an outstanding amount of correspondence, and based on these, there have been many
efforts to create an integrated model by extending and adapting TRA and TPB (HEIMLICH
and ARDOIN, 2008).

The integrated behavioral model (Integrated Behavioral Model — IBM) appears in the
empirical research so far in a slightly different form and structure, and a validated, final
application form has not yet been developed (KISS et al.,, 2020a). In their study,
KASPRZYK and MONTANO (2007) describe that the questionnaire of the model must be
designed taking into account the characteristics of the given population and the behavior
under investigation. This obviously leads to some degree of different model variations, even
if the basic relationships remain mostly valid (KISS et al., 2020a); in any case, it can be said

that IBM provides an excellent framework for identifying, measuring and determining the



meaning of factors that determine behavior (MONTANO and KASPRZYK, 2008), since
the rational approach to action assumes that people behave reasonably according to their
beliefs (FISHBEIN, 2009). The integrated behavioral model integrates a number of previous
models, therefore it includes a variety of factors from multiple perspectives, so it is possible
to get a more complete picture — in this case, related to genetic-based personalized nutrition
— of the factors influencing consumer acceptance. The version of the integrated behavioral
model developed by MONTANO and KASPRZYK (2008) assumes, like the TRA/TPB
models, that the main influencer of behavior is behavioral intention. Based on this, my

second hypothesis:

H2: Following genetic-based personalized nutrition is influenced by the intention to follow

genetic-based personalized nutrition.
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Figure 1: The integrated behavioral model (IBM) and research hypotheses

Source: Own editing based on MONTANO and KASPRZYK (2008)
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In addition to the factors identified by the TRA/TPB (Figure 1), the IBM also includes four
others that do not affect behavioral intention, but directly affect behavior (JACCARD et al.,
2002). The first three of the four factors have an impact on whether or not the investigated
behavior develops as a result of the behavioral intention. First of all, even if the individual
has an effective intention to perform a specific behavior, he still needs knowledge and skills
to be able to follow the given behavior (MONTANO and KASPRZYK, 2008). Secondly, as
the TIB emphasizes, it is important that there are no or only few environmental constraints
that make behavior difficult or impossible (TRIANDIS, 1980). Thirdly, based on the HBM,
the behavior must be important and outstanding for the individual (BECKER, 1974).
Finally, as the TIB also includes, with the regular continuation of the behavior, it becomes
a habit, and then the intention becomes less important in determining the behavior
(TRIANDIS, 1980). From these, the following hypotheses can be formulated:

H3: Adherence to genetic-based personalized nutrition is influenced by the individual's

knowledge and skills regarding genetic-based personalized nutrition.

H4: Following genetic-based personalized nutrition is influenced by the salience of genetic-

based personalized nutrition.

H5: Following genetic-based personalized nutrition is influenced by the individual's

environmental constraints.

H6: The following of genetic-based personalized nutrition is influenced by the fact that the

given behavior has already become a habit of the individual.

HARKIN et al. (2016), behavioral intention is determined by a triple structure: attitude,
perceived norm and personal influence. Similar to TRA and TPB, attitude is the first direct
influencer of behavioral intention in the integrated behavioral model of MONTANO and
KASPRZYK (2008). The authors distinguish two types of attitude: one is the experiential
attitude, the other is the instrumental attitude. An experiential or affective attitude is the
response of an individual's emotions to the idea of following a given behavior (FISHBEIN,
2007). In contrast, the instrumental attitude is cognitively based and determined by beliefs
about the outcomes of the behavior, just as in the case of TRA and TPB (BRAUN, 2012;

KISS et al., 2020a). We can assume that even for a behavior such as following personalized



nutrition, attitude has a significant influence on intention. Therefore, the following

hypothesis:

H7: The behavioral intention to follow genetic-based personalized nutrition is influenced

by the individual's attitude towards genetic-based personalized nutrition.

H7a: The behavioral intention to follow genetic-based personalized nutrition is
influenced by the individual's experiential attitude toward genetic-based personalized

nutrition.

H7b: The behavioral intention to follow genetic-based personalized nutrition is
influenced by the individual's instrumental attitude toward genetic-based

personalized nutrition.

Similar to TRA and TPB, in MONTANO and KASPRZYK's (2008) integrated behavioral
model, the perceived norm is the second directly influencing element of intention, which
reflects the social pressure to follow a certain behavior or not (KISS et al., 2020a).
According to FISHBEIN (2007), the subjective norm (normative beliefs regarding what
others think an individual should do and the motivation to comply with them) does not fully
capture the whole of normative influence. In addition to the prescriptive norm perceived in
this way, an important part of normative influence is also the descriptive norm, i.e. the
perception of the individual in terms of what others do in his social and personal network of
relationships (MONTANO and KASPRZYK, 2008). So, the greater the probability that the
individual will carry out a specific behavior, the more they assume that he should follow it
according to the reference persons, and the more they want to comply with these people,
and the more the reference persons themselves carry out the given behavior (BRAUN, 2012;
FISHBEIN and CAPPELLA, 2006). Based on previous research results, consumer
preferences for genetic-based personalized nutrition are influenced by subjective norms
(RONTELTAP et al., 2009), so it can be assumed that subjective/prescriptive and
descriptive norms also have a significant impact on the intention to follow genetic-based

personalized nutrition can practice.

H8: The behavioral intention to follow genetic-based personalized nutrition is influenced

by the individual's perceived norm regarding genetic-based personalized nutrition.



H8a: The behavioral intention to follow genetic-based personalized nutrition is
influenced by the individual's perceived injunctive norm related to genetic-based

personalized nutrition.

H8b: The behavioral intention to follow genetic-based personalized nutrition is
influenced by the individual's perceived descriptive norm related to genetic-based

personalized nutrition.

In MONTANO and KASPRZYK's (2008) IBM, the third direct influencing factor of
intention is the personal influence advocated by SCT (BANDURA, 2006), that is, the
influence of the individual on the events of his environment and on his own functioning.
Personal influence consists of two elements: perceived behavioral control and self-efficacy.
The former is nothing more than the individual's perceived control over the behavior
performed, which is determined by their perception of how difficult or easy the various
environmental factors are to follow the given behavior (LA BARBERA and AJZEN, 2021).
The RONTELTAP et al. (2009) — which examined the factors influencing consumer
preferences related to genetic-based personalized nutrition — perceived control is affected
by freedom of choice (that is, that no one forces the consumer to follow the given behavior),
which (in part) determines the consumer's preferences for genetic-based personalized
nutrition. And self-efficacy means how much the individual believes in being able to follow
the behavior despite various obstacles and challenges (MONTANO and KASPRZYK,
2008). POINHOS et al. (2014) model (which examines the factors influencing the intention
to accept genetic-based personalized nutrition), the more favorable the self-efficacy, the
more positive the consumer's attitude towards the intention to accept genetic-based
personalized nutrition. Perceived behavioral control is considered more external, and self-
efficacy more internal control (BRAUN, 2012). Both perceived behavioral control and self-
efficacy can appear as a factor in the acceptance of genetic-based personalized nutrition,

which can significantly influence it. Thus the following hypothesis:

H9: The behavioral intention to follow genetic-based personalized nutrition is influenced

by the individual's personal agency regarding genetic-based personalized nutrition.



H9a: Behavioral intention to follow genetic-based personalized nutrition is
influenced by an individual's perceived control related to genetic-based personalized

nutrition.

HO9b: Behavioral intention to follow genetic-based personalized nutrition is
influenced by an individual's perceived self-efficacy related to genetic-based

personalized nutrition.

Similar to the integrated behavioral model used in other researches, behind the directly
influencing factors listed above in the model of MONTANO and KASPRZYK (2008) there
are also beliefs: the instrumental attitude depends on the beliefs about the outcome of the
behavior (the behavioral beliefs are weighted by the expected outcomes) (KASPRZYK and
MONTANO , 2007; KENSKI et al., 2001; VON HAEFTEN et al., 2001; VON HAEFTEN
and KENSKI, 2001). The more the individual believes that the behavior followed will have

a positive outcome, the more positive his attitude will be towards it (KISS et al., 2020a).

The perceived norms factor is influenced by normative beliefs, similar to the TRA/TPB
construct. The more pronounced the individual's beliefs that certain people or groups think
they should follow the given behavior, and the more they want to conform to these persons
(normative beliefs weighted by the motivation to conform), or the stronger their beliefs that
these people or groups also follow the given behavior, the stronger will be the social pressure
experienced by the individual to follow it herself/himself (KASPRZYK and MONTANO,
2007; KENSKI et al., 2001; MONTANO and KASPRZYK, 2008; VON HAEFTEN et al.,
2001 ; VON HAEFTEN and KENSKI, 2001).

According to the TPB, perceived behavioral control is a function of control beliefs (which
refer to the probability of the appearance of various favorable or restrictive conditions),
weighted by the perceived effect of the conditions on facilitating or complicating the
behavior (KASPRZYK and MONTANO, 2007; KENSKI et al., 2001; VON HAEFTEN et
al., 2001; VON HAEFTEN and KENSKI, 2001). Finally, the stronger an individual's belief
that he can continue the given behavior despite various limitations and obstacles, the greater
his self-efficacy will be regarding following the behavior (MONTANO and KASPRZYK,
2008).



Similar to the other integrated behavioral models, this version of the model also contains
additional variables relating to personality, attitude, demographics and other individual
differences, but these factors in this case also exert their effect only indirectly, through the
theoretical constructions, and can therefore be interpreted as external variables them (KISS
et al., 2020a). Their importance lies in the fact that the population can be segmented by
them, if clear differences can be found in the beliefs of the segments, so different
intervention strategies can be developed for each segment (MONTANO and KASPRZYK,
2008). SZAKALY et al. (2019) study shows that domestic women rejected the new
technology at a significantly lower rate than men (24.0% and 34.2%). Furthermore, more
women (30.4%) than men (23.2%) consider the application of genetic-based personalized
nutrition to be an attractive option. The domestic survey conducted two years later showed
minimally different results: women reject the new technology at a significantly lower rate
than men (26.3% and 35.5%, respectively); in addition, more women (27.6%) than men
(18.9%) consider the use of personalized nutrition based on genetic testing to be an attractive
option (SZAKALY et al., 2021). Regarding age, SZAKALY et al. (2014) research, younger
people, i.e. those between 18 and 39 years of age, proved to be more receptive to new
technology. Regarding the subjective income level, SZAKALY et al. (2021) results, it can
be said that those domestic consumers who can live off their income and can save a little
find this option attractive in a significantly higher proportion than expected (28.6%), and in
a smaller proportion (25, 0%) are rejected. On the other hand, a smaller than expected rate
(19.7%) finds it attractive for those whose income is just enough to live on, while a higher
than expected rate (44.6%) rejects it for those struggling to make ends meet. These results
support the fact that the higher the family's monthly income, the more likely it is that the
individual finds the use of personalized nutrition attractive, and the less likely they are to
reject it (SZAKALY et al., 2019). In terms of educational level, people with a lower
educational level find personalized nutrition attractive in a significantly lower proportion
than expected (general education: 14.7%, vocational training: 19.6%), and reject it in a
significantly higher proportion (general education: 43.1% ). On the other hand, people with
a higher education find them attractive (36.8%) and reject them less often (16.5%)
(SZAKALY et al., 2021). SZAKALY et al. (2014), and SZAKALY et al. (2019) research

also shows that a significantly higher proportion of university graduates would undergo



genetic testing for the purpose of personalized nutrition counseling than those with a lower

education. From what is described here, the following hypothesis emerges:

H10: Certain socio-demographic characteristics significantly influence consumer

acceptance of genetic-based personalized nutrition.

H10a: Gender significantly influences consumer acceptance of genetic-based

personalized nutrition.

H10b: Age significantly influences consumer acceptance of genetic-based

personalized nutrition.

H10c: Subjective income level significantly influences consumer acceptance of

genetic-based personalized nutrition.

H10d: Education significantly influences consumer acceptance of genetically based

personalized nutrition.

In general, it can be stated that the constructs of the integrated behavioral model are a good
predictor of the behavioral intention, as well as the behavior itself, where it was also the
subject of the study. IBM is therefore well suited for generating proposals for specific
interventions related to various aspects of health behavior (KISS et al., 2020b), and thus

presumably also for supporting proposals for genetic-based personalized nutrition.
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2. MATERIAL AND METHODS

In order to fulfill the objectives stated at the beginning of writing my dissertation, as well as
to support the hypotheses, | used both secondary and primary (including qualitative and
quantitative) research methods. The data collection and data analysis methods used are

discussed in the following subsections.

2.1. Secondary data collection

The aim of the secondary data collection was to get as comprehensive a picture as possible
of previously published research results on the topic. To this end, | used relevant domestic
and (mostly due to the topic) international books, articles published in professional journals,
studies and other related databases. During my research, the search interfaces of
ResearchGate, Scopus, and Google Scholar helped me, and in addition to these, | accessed
data and information relevant to my topic from the databases of the Central Statistical Office

and Eurostat.

| conducted the search along the keywords ,,non communicable diseases”, ,,civilizacios
betegségek”, , health awareness”, , egészségtudatossag”, , health  behavior”,
,,egeszsegmagatartas”, ,, personalised nutrition”, , personalized nutrition”, ,,személyre
szabott  taplalkozas”, , nutrition genomics”, , nutrigenomics”, , nutrigenetics”,
,taplalkozasgenomika”, ,, nutritional genomics”, ,,genetic based personalised nutrition”,
,,genetic based personalized nutrition”, ,,genetikai alapu személyre szabott taplalkozas”,
integrated behavioral model”, , integrated behavioural model”, , integralt viselkedéses

modell”.

2.2. Primer data collection

During the primary information collection, | used the integrated behavioral model (IBM) to
examine consumer acceptance of personalized nutrition among domestic consumers, and
what psychological processes lead to a positive assessment or rejection of this new
technology. In accordance with the methodology of the model, | first collected qualitative
data in the form of focus group interviews, and then conducted quantitative research, which

was carried out using an online questionnaire.
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2.2.1. Application methodology of IBM

The primary research phase was carried out along the logic shown in Figure 2. In accordance

with the objectives of the research, in the quantitative phase of the research, among the three

levels of personalized nutrition, only consumer acceptance of genetic-based personalized

nutrition was assessed.
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Source: Own editing (2023)

—
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personalized nutrition

Consumer acceptance of
genetic-based personalized
nutrition

Figure 2: The logical structure of primary research based on the integrated

2.2.1.1. Qualitative data collection - focus group interview

When applying IBM, the first step of empirical research is to conduct qualitative data

collection with the stakeholders, in the form of focus group interviews (KASPRZYK and
MONTANO, 2007) or open personal in-depth interviews (MONTANO and KASPRZYK,

2008) (KISS et al., 2020b). In the course of this research, | used focus group interviews on
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an online platform in February and March 2021 due to the COVID-19 pandemic situation.
The conversations were also recorded, which later served as the basis of the analysis
(VICSEK, 2006). The script of the interviews can be read in Appendix No. 1 of the

dissertation.

According to the methodology of IBM's application, it is worth organizing the interviews so
that half of those present are individuals who already follow the investigated behavior (or
intend to follow it in the future), while the other half of the participants in the research are
individuals who do not yet follow it. It is recommended to continue the interviews until
"saturation”, i.e. until the point when no new information emerges (KISS et al., 2020b). I
also conducted the present research along these principles, the saturation point occurred at
the 6th focus group interview and half (3) of the six groups were receptive to the concept of
personalized nutrition, while the other half (3) rejected it. In order to classify them into two
groups, | previously filled out a short screening questionnaire with the potential participants
to assess their attitude towards the topic. During the compilation of the groups, | also tried
to involve the consumers in the research in an equal distribution in terms of gender, and in
terms of age, people between 20 and 65 took part in the interviews; each focus group
consisted of 8 people. The distribution of participants by gender and age is presented in

Table 1. The interviews lasted 50—-60 minutes.

Table 1: Distribution of focus group participants by gender and age (n=48)

Distribution of participants by gender Person
Male 24
Female 24

Distribution of participants by age groups

Between 20-25 years 8
Between 26-35 years 12
Between 36-45 years 11
Between 46-55 years 10
Over 55 years 7

Source: Own editing (2023)

Each conversation started with a short introduction to set the mood. During the interviews,

we progressed step by step with the questions regarding the three levels of personalized
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nutrition (based on lifestyle, phenotypic, and genetic information), so when analyzing the
answers, | was also able to examine whether there was a difference between the three levels
in terms of consumer acceptance Based on. In order to get really relevant answers, | briefly
explained the essence of all three levels of counseling to the participants before the

discussion about the given level.

| compiled the interview script based on the questions developed by MONTANO and
KASPRZYK (2008), with some of my own additions. The questions were made up of five
parts. In the first block, consumer feelings came into focus, either in a positive or negative
sense (experiential attitude). Then, in relation to the instrumental attitude, | examined what
advantages and disadvantages the participants could articulate regarding the continuation of
the given behavior. After that, the task was to list the persons who support or possibly oppose
the behavior (normative influence), as well as what aggravating and facilitating factors are
present in the investigated situation (perceived behavioral control). Finally, | asked the
participants of the interview what their self-efficacy was when performing the given
behavior, i.e., how confident they were that they could continue the behavior under
investigation, and what would help them to overcome the obstacles that might come their

way.

The importance of the qualitative phase of the research lies in the fact that it can be used to
empirically confirm the constructions of the integrated behavioral model, and based on the
results of this phase, it is possible to compile a questionnaire that matches the cultural and
other attributes of the target population (KISS et al., 2020b). As a first step, KISS et al.
(2020b)'s guidance, | compiled lists describing the individual elements of the model by
qualitative content analysis of the focus group interviews, then formulated the specific
questions of the questionnaire based on these and MONTANO and KASPRZYK (2008).

2.2.1.2. Quantitative data collection - questionnaire survey

Among the quantitative data collection techniques, | used the questionnaire survey (in this
case in online form), which is one of the most popular and widespread data collection
methods in social science research and is particularly suitable for investigating consumers'
attitudes (BABBIE, 2003). The questionnaire, supported in the right way and with
qualitative data collection — thus adapted to the given population and behavior — can reliably

14



measure the IBM model constructions. It is worth using correlation calculations, multiple
regression calculations, and structural equation modeling to learn about the relationships
between them. These can be used to identify the beliefs that best explain the behavioral
intention, so — if the lack of intention is the limit to performing the behavior — interventions

aimed at behavioral change should be focused on these first (KISS et al., 2020Db).

Before finalizing the questionnaire, |1 conducted a pilot test in the form of an online
questionnaire using Google Forms (n=160) in January and February 2022. The importance
of the pilot test is that it helps to clarify the formulated questions, to make the scales reliable,
and to adapt them to the given culture, in addition, it is possible to exclude redundant
questions with low variance (KISS et al., 2020b). After the pilot survey, confirmatory factor
analysis (CFA) was applied, during which | examined whether the data obtained during the
survey fit the empirical (integrated behavioral) model (PREEDY and WATSON, 2009) and
the final questionnaire was created. The original (pilot) questionnaire contained 71
questions/statements, but thanks to the CFA, 17 of them had to be excluded from different
constructs. 1 item was removed from the experiential attitude, 2 items from the statements
related to the instrumental attitude, 10 items from those measuring perceived behavioral

control, and 4 items from the statements examining self-efficacy.

The quantitative data collection with the final (narrowed) questionnaire took place between
October 2022 and February 2023, in the form of an online survey (also using Google Forms).
Due to the limitation of the research budget, the questionnaire was shared several times on
the Facebook social media platform, so the sampling was convenient. The basic population
was the domestic population and finally 805 evaluable responses were received. The sample
is representative in terms of gender (32=0.790; p=0.374) - 53.66% of the respondents were
women (432 people) and 46.33% were men (373 people) — so its structure perfectly matches
the Hungarian of the distribution of population reported by KSH (2023). The distribution of
the survey sample according to socio-demographic background variables can be seen in
Table 2.

Table 2: Socio-demographic distribution of the questionnaire sample (n=805)

Distribution of participants by gender Person| %
Male 373 46,33
Female 432 | 53,66
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Distribution of participants by age groups

Between 18-25 years 390 (48,44
Between 26-35 years 168 | 20,87
Between 36-45 years 165 |20,50
Between 46-55 years 59 7,33
Over 55 years 23 2,86
Distribution of respondents by place of residence (type of

settlement).

Capital 42 5,20
County seat 337 41,90
City 343 | 42,60
Village 83 110,30
Distribution of respondents by place of residence (region).

Northern Hungary 116 | 14,41
North Great Plain 606 | 75,28
South Great Plain 20 2,48
Budapest 48 5,97
Central Transdanubia 4 0,50
Western Transdanubia 0,37
South Transdanubia 8 0,99
Distribution of respondents by educational level

A maximum of 8 primary school classes 0 0
Vocational training, vocational school 35 4,30
Graduation 411 | 51,10
University Degree 359 | 44,60
Distribution of respondents according to legal status/main

activity

White-collar worker/Blue-collar worker 375 |46,60
Student 385 | 47,80
Housewife/househusband 10 1,20
On maternity leave 19 2,40
Pensioner 12 1,50
Other NEET 0,50
Other dependents 0

16




Unemployed 0 0

Distribution of respondents according to subjective feeling
of income

They make a very good living from it and have a good | 211 |26,20
disposable income

They make a living from it, but have a small disposable income | 436 | 54,20

It's just enough to make a living, but have no disposable income | 110 | 13,70

Sometimes it's not even enough to make a living 7 0,90
You regularly have daily living problems 0 0
| don't know/I don't answer 40 5,00

Source: Own editing (2023)

The questionnaire consisted of 54 questions/statements (including questions about
demographic data), which included short-answer, multiple-choice and, in most cases, 7-
point Likert scale questions — ranging from -3 to +3 - different endpoints — with names
according to the IBM model constructions (MONTANO and KASPRZYK, 2008). The
questions of the questionnaire can be found in the dissertation's annexes No. 2. Due to the
better analysability of the data, the Likert scale values ranging from -3 to +3 were recoded

to 1-7, so this must be taken into account when interpreting the obtained results.

During the assessment of the knowledge and skills required for the behavior, the
interviewees had to describe the definition/meaning of genetic-based personalized nutrition.
In order to be able to quantify (and then statistically analyze) the results obtained here, |
coded the professionally acceptable formulations with 1 and the inappropriate ones with 0.
The measurement of environmental constraints was incorporated into another construct of
the model (personal impact). In the case of examining the habit, the respondents had to
answer whether they had already used genetic-based personalized nutrition, as well as how
many times they had done so. Based on the answers to the latter question, however, very
few respondents used the service more than once (3 people, 0.37%), so it was not taken into

account in the analysis.

The data obtained during the quantitative research was first recoded using the Microsoft
Excel program, and then evaluated using R and IBM SPSS mathematical-statistical analysis

software.
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| started the analyzes with descriptive statistical methods, where | calculated the average,
median, and standard deviation. During the analyses, | included gender, age, subjective
income status, and education among the socio-demographic background variables in order
to explore possible differences in the factors influencing the acceptance of genetic-based
personalized nutrition. In the analysis of differences based on hypothesis testing — which
were primarily parametric procedures — in the case of gender, | used an independent two-
sample t-test, and in the case of age, subjective income status, educational level, and
behavioral intention, I used an analysis of variance, at a 5% significance level ( o) (KOVER
et al., 2022). During the analysis of variance (ANOVA), where | found a significant
difference, | also ran a Bonferroni Post Hoc test. Furthermore, | also perform cross-tab
analyzes for the ordinal measurement level variables (when examining the significant
relationships between the knowledge and abilities required for the behavior, as well as the
socio-demographic background variables and the behavioral intention), including the
Pearson's 2 (Chi-square) test , then | determined the strength of the relationship using the
association coefficient (Cramer V), and the specific source of the significant relationship by
examining the corrected residuals (|2|<). | set a significance level of 5% during these

analyzes as well.

During the analysis of the obtained data, | used structural equation modeling (SEM) to
explore the complex relationships between the IBM variables. SEM is always based on an
empirical model (in this case it is IBM) (MUNNICH and HIDEGKUTI, 2012). Structural
equation modeling is a multivariate analysis method that combines, among other things,
linear regression and factor analysis to show the extent of interdependent relationships,
taking into account separate but closely related multivariate regression equations (HAIR et
al., 2010).

After that, | also carried out a two-stage cluster analysis — which has many advantages
compared to traditional methods, including the fact that it can be used effectively for
analyzing databases with a large number of elements, and provides users with an efficient
cluster number search algorithm (CHIU et al., 2001) — in order to | can segment consumers
according to certain factors of the model — identified by SEM. To examine the characteristics
of the clusters, | used analysis of variance (ANOVA) and Pearson's Chi-square test, with a

significance level of 5%.
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3. MAIN FINDING OF THE THESIS

Among the main findings of the dissertation, the conclusions drawn on the basis of the first
and second objectives of the research (O1, O2) and the related hypotheses (H2-H10) will
be explained, then the third objective (O3) and the related hypothesis (H1), and finally

conclusions related to the fourth objective (O4) are also presented.

O1: Assessing which factors and to what extent affect the acceptance of genetic-based

personalized nutrition among Hungarian consumers.

During the writing of my dissertation, one of my most important objectives was to identify
which factors affect the acceptance of the domestic consumers regarding individualized
nutrition based on nutrigenomics, and to what extent the revealed factors determine the
individual's intention to continue the investigated behavior. | believed that the application
of a complex model examining health behavior would be the most suitable for this, so |
chose the integrated behavioral model as a means of achieving my goal. During my research,
| used both qualitative and quantitative methods, in the form of focus group interviews and
questionnaires. Structural equation modeling was used to explore the factors that directly
influence acceptance and the extent of their influence. In order to learn about the
relationships between additional factors and behavioral intention, as well as demographic
characteristics, | performed cross-tabulation studies and variance analyses. Where it was
relevant, | also took into account the results obtained during the focus group discussions. As
a conclusion, it can be said that out of the six direct factors affecting behavioral intention in
the model — which are affected by many indirect factors — the experiential attitude
determines the behavioral intention the most (36.4%). Subjective norm is in second place
with 20.8%, followed by instrumental attitude with 18.4%, self-efficacy with 11.3%, and
perceived behavioral control has the smallest (8%) explanatory power. In the case of
attitude, it can be said that the vast majority of respondents associated positive thoughts with
genetic-based personalized nutrition counseling (pleasant, useful, worth the price). The
majority of them believe that by using counseling they can achieve their goals, be
healthier/live a healthier life, map their future health risks, reach their desired body weight
and prevent future diseases (just like BEREZOWSKA et al., 2014; NIELSEN and EL-
SOHEMY, 2012; POINHOS et al., 2017; RONTELTAP et al., 2007). Moreover, these
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outputs are also very desirable for the majority. Regarding the perceived norm, the
conclusion can be drawn that a significant part of the respondents considered it improbable
that they would have to use this kind of service according to most of the people important
to them (family, friends). Here it was also revealed that their primary goal is not to fulfill
their ideas - which is somewhat contrary to the results of SZAKALY et al. (2021), who
found that the immediate environment plays a prominent role in the judgment of genetic-
based personalized nutrition, as well as, that these people do not use nutrigenomics-based
nutrition either. Examining the personal impact, it can be stated that the continuation of
genetic-based personalized nutrition is rather easy for consumers, but there are also some
complicating circumstances. The narrow range of information available on service providers
and counseling was thought to be a likely limiting factor. When evaluating the "severity" of
each obstacle, expensive raw materials came first (the fear of high costs has appeared in
many previous studies (cf. CHERKAS et al., 2010; GUDDE, 2009; MAKEEVA et al., 2009;
MORIN, 2009; OLIVER, 2005; STEWART-KNOX et al., 2013). Finally, two-thirds of the
respondents thought that they would be able to complete the counseling if they used it, but
it is also clear that the various challenges would make it very difficult for the majority.
Among the other factors examined, the knowledge and abilities required for the behavior,
the outstanding nature of the behavior, and the environmental constraints significantly
influence the intention (as well as certain demographic characteristics), and consequently
the acceptance of genetic-based personalized nutrition. | discuss the detailed results for
hypotheses H2-H10.

02: Exploring the relationships between factors influencing the acceptance of genetic-
based personalized nutrition and including it in a complex model among Hungarian

consumers.

The integrated behavioral model, which is the framework of my research, is well suited to
identify the factors determining the investigated behavior, and to reveal and explain the
relationships between them. Behavioral intention — in this case, whether the consumer
intends to follow genetic-based personalized advice — and ultimately the behavior itself (use
of advice) are influenced by direct and indirect factors, the explanatory power of which can
be an important step in changing the behavior of consumers, so | based the methodology of

my dissertation on this. In the first step of my primary research, | conducted focus group
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interviews, and based on this (and the literature) | compiled the questionnaire measuring the
individual constructs. Thanks to this, it was possible to create the complex model (Figure
3), which shows the relationships between the factors influencing consumer acceptance of
genetic-based personalized nutrition. Based on structural equation modeling, it can be said
that five of the six directly acting factors explain the individual's intention to follow the
behavior. In the case of experiential attitude, all three indirect factors (TAIL, TAI2, TAI3)
have explanatory power for the direct factor, and consequently, depending on the consumer's
feelings about the idea of using advice, the intention to follow the behavior will be as strong
or as weak. For the instrumental attitude, only three of the four indirect factors (1AI1, 1AI3,
IAl4) explain the direct variable, but overall, it can be said that the perceived chances of
achieving the predetermined (and attainable during counseling) goal determine the
individual's intention to continue the behavior. When examining the subjective
(prescriptive) norm, it was found that its indirect factors (SZNI1, SZNI2, SZNI3) have an
influence on the direct factor, i.e. they determine whether consumers feel social pressure to
continue the behavior in question, which in turn will affect whether how much the individual
intends to follow the advice. The next factor with explanatory power is the perceived
control, where in addition to one indirect factor, the other three (EMII, EMI2, EMI4) have
an effect on the direct factor. The individual's perceived control over the performance of the
behavior influences their intention to continue counseling. In the case of self-efficacy, all
indirect factors included in the construct (EHII, EHI2, EHI3, EHI4, EHIS) have an effect
on the direct factor. The individual's internal control ultimately determines how strong the

intention will be regarding the use of counseling.
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Figure 3: The effect of individual factors on behavioral intention based on SEM

Note: VSZ=Dbehavioral intention; TAD=direct measure of experiential attitude; TAl=indirect measure of experiential
attitude (behavior-related emotions); IAD=direct measure of instrumental attitude; IAl=indirect measure of
instrumental attitude (behavioral belief); SZND=direct measure of subjective (prescriptive) norm; SZNI=indirect
measure of subjective (prescriptive) norm: normative belief (expectations of others); LND=direct measure of
descriptive norm; LNI=indirect measure of descriptive norm: normative belief (behavior of others); EMD=direct
measure of perceived behavioral control; EMI=indirect measure of perceived behavioral control (control belief);
EHD=direct measure of self-efficacy; EHI=indirect measure of self-efficacy (self-efficacy belief). Source own editing
(2023)

Among the additional factors included in the model, regarding the knowledge and abilities
required for the behavior, it can be said that those who have not yet heard about genetic-
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based individualized nutrition have a significantly weaker intention, while those who have
already heard about it, have a significantly stronger intention to follow the behavior. In the
case of another aspect of knowledge and abilities — that is, the formulation of what genetic-
based personalized nutrition means — it was found that those who wrote an incorrect
definition had a significantly weaker intention than those who formulated it correctly, but
they had a significantly stronger intention to follow the advice. If the behavior is
outstanding, it can be discovered that the more health-conscious the respondents are, the
stronger the behavioral intention to use the service. Finally, environmental constraints also
affect the intention: the individual's perceived (internal and external) control over the
performance of the behavior influences his intention to continue counseling: the more
control he feels, the stronger the intention is to genetically-based personalized to follow
nutritional advice. The detailed results related to the individual constructions are explained
in the hypotheses H2-H10.

In the following, the results of the examination of the hypotheses related to objectives O1

and O2 will be explained.

H2: Following genetic-based personalized nutrition is influenced by the intention to follow

genetic-based personalized nutrition.

Due to its novelty, the technology is so narrowly known that it is still considered an
exception rather than a general, established practice. Only 116 people (14.41%) of those
who participated in the research said that they had already used genetic-based personalized
nutrition counseling. However, when | asked them about the number of occasions, 0 was
marked in several cases and there were only 14 of them who - according to their own
admission - seem to have really used this kind of service 1 or 2 times (the reason for the
conflicting answers is probably it could be that the first question did not take into account
that it was specifically about the use of "genetically based" personalized nutrition, which
was realized in the later question), so the answers to this question were not suitable for
further analysis, | could not measure the behavior itself with them. Thus — although it could
be assumed based on the model developed by MONTANO and KASPRZYK (2008) that
intention is the main influencer of behavior — based on the limited amount of data at my
disposal, it was not possible to examine whether the intention to follow genetic-based

personalized nutrition significantly influences e the use.
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In light of this, I cannot judge the H2 hypothesis based on my primary results.

H3: Adherence to genetic-based personalized nutrition is influenced by the individual's

knowledge and skills regarding genetic-based personalized nutrition.

Since | could not measure the behavior itself — for the reasons described above — | cannot

draw specific conclusions about it, | cannot judge the H3 hypothesis.

Instead of behavior, however, | examined whether knowledge and skills influence
behavioral intention, as was done in previous studies (AISYAH and SHIHAB, 2023; LESHI
and AMOO, 2023). | examined the knowledge and abilities regarding genetic-based
personalized nutrition from two aspects. Based on the cross-tabulation analysis with
behavioral intention, it can be said that those who have not yet heard about genetic-based
individualized nutrition have a significantly weaker intention, but those who have already
heard about it, their intention to follow the behavior is significantly stronger. In the case of
the other dimension of knowledge and abilities — that is, the formulation of what genetic-
based personalized nutrition means — it can be said that those who gave an inadequate
definition had a significantly weaker intention, while those who formulated it correctly had

a significantly stronger intention to perform the service regarding.

H4: Following genetic-based personalized nutrition is influenced by the salience of genetic-

based personalized nutrition.

Due to the failure to measure the behavior, it was not possible to explore the relationship

included in the hypothesis this time either, and I cannot judge the H4 hypothesis.

Instead, here too, | examined the relationship with behavioral intention, as was the case in
ANKER et al. (2010) as well as in the research of SHAPIRO (2016). When examining the
difference between the outstanding nature of the behavior (how important health is to
consumers, how health-conscious they consider themselves according to their own
judgment), | found that its relationship with behavioral intention is significant: the more
health-conscious the respondents consider themselves to be, the stronger the behavioral
intention to follow the advice. Furthermore, a trend emerges nicely even in the case of the
three clusters formed during the segmentation of domestic consumers. There were
significantly more consumers in the segment of skeptics who considered themselves to be

the least health conscious, among those who were unsure were those who judged it to be
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medium, and in the cluster of potential users there were typically significantly more people

who filled in who considered themselves to be health conscious than statistically expected.

H5: Following genetic-based personalized nutrition is influenced by the individual's

environmental constraints.

The measurement of environmental constraints was included in another construction of the
model (personal impact), so the conclusion can be drawn based on this (see hypothesis H9).
In connection with this, it can serve as additional important information that the fear of high
costs (high price of the service, the need for expensive raw materials) in the focus group
interviews (both with those who accepted and those who refused) and in several previous
researches — POINHOS et al. (2014), RONTELTAP (2008), RONTELTAP et al. (2009),
WENDEL et al. (2013) — were also published, where the costs and benefits of personalized

nutrition were of primary importance in consumer judgments.

However, the very small number of people following genetic-based personalized nutrition
in the sample did not allow me to examine the effect of the environmental constraints that
appear as a direct influencing factor in the integrated behavioral model of MONTANO and
KASPRZYK (2008) on the behavior. Therefore, | cannot judge the H5 hypothesis either.

H6: The following of genetic-based personalized nutrition is influenced by the fact that the

given behavior has already become a habit of the individual.

Genetic-based personalized counseling is such a new and little-spread practice that behavior
did not provide relevant data from the point of view of the research, just like habit as a
construct (because even fewer respondents can talk about habit than behavior), so the
relationship between the two variables no concrete conclusion can be drawn regarding. As

a result, I cannot judge hypothesis H6 either.

Since several studies have previously dealt with the effect of habit on intention regarding
some form of health behavior (DI MAIO et al., 2020; GARDNER and LALLY, 2020;
GARDNER and MCGOWAN, 2015; HONKANEN et al., 2005; KIM, 2021), | believed
that examining this relationship could also provide useful information for my research,

however, due to the low incidence of the custom, it was not possible to explore it either.

H7: The behavioral intention to follow genetic-based personalized nutrition is influenced

by the individual's attitude towards genetic-based personalized nutrition.
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In the integrated behavioral model of MONTANO and KASPRZYK (2008), attitude is a
direct influencer of behavioral intention. The authors distinguish between two types of
attitude: experiential attitude — which is the response of the individual's emotions to the idea
of following the given behavior (FISHBEIN, 2007) — and instrumental attitude — which is
determined by beliefs about the outcomes of the behavior (BRAUN, 2012; KISS et al.,
2020a). As a result, we can assume that the attitude has a significant influence on the

intention, even for a behavior such as following genetic-based personalized nutrition.

H7a: The behavioral intention to follow genetic-based personalized nutrition is influenced

by the individual's experiential attitude toward genetic-based personalized nutrition.

In relation to the questions of the focus group interviews about attitude to experience, the
accepting and rejecting groups had diametrically opposed views on the subject.
Unsurprisingly, the adopters associated positive emotions, they approached the topic with
optimistic expectation and confidence, the scientific basis of counseling provides them with
a sense of security (mainly compared to the other two — lifestyle and phenotypic — levels),
which is in line with ARDINI and BARDOSONO (2019) and BOUWMAN et al. (2008)
finding. All of them would like to use such a service, which in their view would result in a
healthier future where many serious diseases could be prevented — FROSCH et al. (2005),
HUNTER et al. (2008) and JOOST et al. (2007) also classified the prevention available
through counseling as one of the factors that induce the acceptance of counseling — so if
they use genetic-based personalized nutritional counseling, they are investing in a healthy
future. According to those who refused, this service was scary and based on too much
personal information, they felt a sense of fear of the unknown, and also had doubts about
data protection issues. This confirms AHLGREN et al. (2013), BEREZOWSKA et al.
(2014), CATZ et al. (2005), DE ROOS (2013), FALLAIZE et al. (2013), RONTELTAP et
al. (2009) and WENDEL et al. (2013) research results, where consumers expressed their
concerns that the person might learn genetic information (e.g. inherited predisposition to
cancer) as a result of the tests used as a basis for counseling, which — if it falls into the wrong
hands — could negatively affect him in life in some field (e.g. insurance, employment). The
rejecters were especially skeptical of the topic and stated that they would not be happy to

use genetic-based personalized nutrition.
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Based on the results obtained during the structural equation modeling, it can be said that in
the case of experiential attitude — which determines the behavioral intention the most
(36.4%) of all factors —all three indirect factors have explanatory power for the direct factor.
So, how pleasant (TAI1) —which ranks first among the indirect factors in terms of its indirect
effect (16.8%) —, how useful (TAI2) the service is, or how much it is worth its price in their
opinion the genetic-based personalized nutrition counseling (TAI3=6.8%, which is the third
strongest indirect factor affecting the intention) will lead to what kind of feelings/thoughts
(positive or negative) the continuation of the counseling creates in them (TAD). And
depending on the individual's feelings about the idea of using counseling, the intention to
follow the behavior will be so strong or so weak. In other words, based on the examination
of the relationship between behavioral intention and experiential attitude, the conclusion can
be drawn that the more positive feelings/thoughts genetic-based personalized nutrition
counseling creates in consumers (use of it), the stronger the consumer's intention to follow

the behavior will be. Based on the results, | accept hypothesis H7a.

H7b: The behavioral intention to follow genetic-based personalized nutrition is influenced

by the individual's instrumental attitude toward genetic-based personalized nutrition.

During the focus group discussions, the differences in the construction of the instrumental
attitude among the groups with different attitudes were evident. The adopters (those who
would be happy to use such a service) mentioned a number of advantages, including:
mapping of future risks, conscious disease prevention, presence of medical help — which
appeared in many other studies as a factor promoting acceptance (BEREZOWSKA et al.,
2014; NIELSEN and EL- SOHEMY, 2012; POINHOS et al., 2017; RONTELTAP et al.,
2007) —, achieving mental balance, improving well-being, creating awareness and a healthy
lifestyle. According to some participants, the positives include a broad insight into the health
profile, better blood counts, improved health, and a reduction in the risk of chronic diseases
— just like CATZ et al. (2005) and FALLAIZE et al. (2013) in their research — or better
metabolism. The disadvantages were said to be the high price, and that preparing for future
diseases requires a lot of awareness and self-discipline. BOUWMAN et al. (2008) and
CATZ et al. (2005)'s findings, the appearance of the stress effect in the presence of a serious
iliness was also among the mentioned negatives. However, according to many participants,

this service has no disadvantages at all. On the other hand, the advantage-disadvantage ratio
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was overwhelming for those who refused. It was mentioned as a positive that it is based on
more accurate data (scientifically supported), in addition, medical presence, continuous
control, awareness formation, a fitter figure, a more structured agenda, and learning
discipline were also included in this category. Disadvantages include the high price, difficult
availability, hard-to-understand results, and the issue of handling confidential information.
Several people are afraid that the individual may learn genetic information (e.g. inherited
tendency to cancer) as a result of the tests used as the basis for counseling, which may
negatively affect some area of life (e.g. insurance, employment). The majority of the group
members considered both the examinations and the waiting to be particularly stressful. They
also pointed out that the range of information available about consultants is very narrow,
which makes it even more difficult to use the service, since this is a new and unknown area
for them. Furthermore, constant preparation and cooking require a lot of time and energy —
especially when family members have to prepare something other than themselves, which
STEWART-KNOX et al. (2013) conclusions. It is clear that the fear of high costs is also
present as a general disadvantage for consumers with any attitude, confirming the results of
several previous researches (CHERKAS et al., 2010; GUDDE, 2009; MAKEEVA et al.,
2009; MORIN, 2009; OLIVER , 2005; STEWART-KNOX et al., 2013).

The results of the SEM show that only three of the four indirect factors explain the direct
variable for the instrumental attitude (which has an explanatory power of 18.4% regarding
the intention). The possibility of a healthier life (1Al1), the chance of reaching the desired
body weight (IAI3), and the potential disease prevention (IAl4) determine what the
individual's instrumental attitude will be, that is, how confident he is that he will achieve his
goal by using the service. The possibility that the interviewees can map their future health
risks (IA12) with the help of counseling has no effect on how confident they are that they
will achieve their set goal (IAD). As two domestic studies (HOFMEISTER-TOTH, 2016;
TOROCSIK, 2016) also explain, nowadays health is a buzzword that can be used to generate
demand in many cases, since it is an outstanding value for everyone. According to the
studies, however, it should also be taken into account that the attitude of consumers is quite
ambivalent: that is, even though they consider their health important, they do not do
anything about it, so it cannot become a lasting purchase motive. The results of this research

are perfectly consistent with this statement.
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Overall, however, the chances of achieving the predetermined goal (and to be achieved
during counseling) determine the individual's intention to continue the behavior: the more
favorable the individual's instrumental attitude — that is, the more confident he is that he will
achieve his goal by using the service — the stronger the your intention to follow the advice.

In light of the results, | accept hypothesis H7b.

My research shows that both the experiential attitude (H7a) and the instrumental attitude
(H7b) have an effect (namely, a positive effect) on the individual's behavioral intention.

Based on this, | therefore accept hypothesis H7.

H8: The behavioral intention to follow genetic-based personalized nutrition is influenced

by the individual's perceived norm regarding genetic-based personalized nutrition.

In the integrated behavioral model of MONTANO and KASPRZYK (2008), the perceived
norm is the second directly influencing element of intention, which reflects the social
pressure on whether to follow a certain behavior or not (KISS et al., 2020a), and which is
two consists of: the injunctive (subjective) and the descriptive norm. The greater the
probability that the individual will engage in a specific behavior, the more they assume that
they should follow it according to the reference persons, or the more they want to conform
to these people (prescriptive norm), and the more the reference persons themselves adopt
the given behavior they continue (descriptive norm) (BRAUN, 2012; FISHBEIN and
CAPPELLA, 2006). Based on these, the subjective/prescriptive and descriptive norm can
also have a significant impact on the intention to follow genetic-based personalized

nutrition.

H8a: The behavioral intention to follow genetic-based personalized nutrition is influenced
by the individual's perceived injunctive norm related to genetic-based personalized

nutrition.

RONTELTAP et al. (2009) emphasized that family support is an important aspect in the
acceptance process of genetic-based personalized nutrition. During my focus group
interviews, it became clear that everyone would support the members of the accepting group
(in their opinion). Additional help would be the constant presence of a doctor and constant
contact with a consultant. RONTELTAP et al. (2009) emphasized that family support is an
Important aspect in the acceptance process of genetic-based personalized nutrition. During
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my focus group interviews, it became clear that everyone would support the members of the
accepting group (in their opinion). Additional help would be the constant presence of a

doctor and constant contact with a consultant.

Based on the exploration of the relationships between the factors (with the help of SEM), it
can be said in the case of the subjective (injunctive) norm (which determines 20.8% of the
behavioral intention, which thus has the second strongest explanatory power among the
direct factors) that the indirect factors have an influence on the direct factor. The perceived
expectations of others (SZNI1=the individual's partner, SZNI2=the individual's friends/best
friend, SZNI=the individual's family) determine whether consumers feel social pressure to
continue the investigated behavior (SZND), which will affect whether how much the
individual intends to continue counseling. For the subjective (injunctive) norm, the
consumer's perception of whether their partner should follow the advice (SZN11=8.7%) will
most determine (indirectly) the intention among the indirect factors (and among all the
beliefs, the ranks second in this regard). According to my results, the more consumers feel
that they should use genetic-based personalized nutrition counseling according to the most
important person for them and the more they want to comply with them — that is, the greater
social pressure they perceive — the stronger the behavioral intention of the examined in

relation to following behavior. Thus, | accept hypothesis H8a.

H8b: The behavioral intention to follow genetic-based personalized nutrition is influenced
by the individual's perceived descriptive norm related to genetic-based personalized

nutrition.

Based on structural equation modeling, it can be stated that the descriptive norm is the
behavior of the people in the individual's personal network (LNI1=the individual's family,
LNI2=the individual's partner, LNI3=the individual's friends/best friend) (that is, whether
the individual follows genetic-based personalized nutrition) influences the perception of
whether the most important person uses genetic-based personalized nutrition (LND),
however, this latter direct measure has no effect on the intention to continue counseling.

Based on the obtained results, I reject hypothesis H8b.

Based on the above conclusions, | only partially accept hypothesis H8.

30



H9: The behavioral intention to follow genetic-based personalized nutrition is influenced

by the individual's personal agency regarding genetic-based personalized nutrition.

In the IBM of MONTANO and KASPRZYK (2008), the third direct influencing factor of
intention is the personal influence advocated by SCT (BANDURA, 2006), i.e. the influence
of the consumer on the events of his environment and on his own functioning. Personal
agency consists of two elements: perceived behavioral control (which is more of an external
control) and self-efficacy (which is more of an internal control). According to my
assumption, both perceived control and self-efficacy can appear as a factor in the acceptance

of genetic-based personalized nutrition, which can significantly influence it.

H9a: Behavioral intention to follow genetic-based personalized nutrition is influenced by

an individual's perceived control related to genetic-based personalized nutrition.

During the focus group discussions, in relation to the construct of perceived control, it would
be helpful for the adopters if the tests were carried out by professionals and their results
were kept confidential, if they were more widely available, if all tests could be carried out
in one place, or if they could also be completed at home It could be. Looking at the financial
side, it would be easier for everyone if it were affordable and if the employer or the state
provided support (in the form of health insurance), if they could participate in a free
preliminary consultation, or if it were possible to pay in installments. Several participants
noted the need for detailed and accessible information about the service, and repeated
(control) examinations and short waiting times were also listed here. The high price, lack of
information, lack of prevalence, and lack of time are a burden for all members of the
accepting groups. The organization of continuous contact — and here especially personal
consultations would be preferred, due to the confidentiality of the information, which was
published by BEREZOWSKA et al. (2014), MORIN (2009), POINHOS et al. (2017),
STEWART-KNOX et al. (2013) study — the feeling of fear resulting from the misuse of data
(which also appeared in previous research results, see for example AHLGREN et al., 2013;
BEREZOWSKA et al., 2014; CATZetal., 2005; DE ROQS, 2013 ; FALLAIZE etal., 2013;
RONTELTAP et al., 2009; WENDEL et al., 2013), as well as the stressful situation that
occurs in the case of bad results or the long wait were all mentioned as potential aggravating
factors. It would be a relief for the naysayers if they themselves were not so distrustful and

skeptical, if the costs were not so high, if they could be convinced that the method is really
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successful (e.g. through previous tangible results) and if they were assured that their data
they are not abused. Continuous contact and thorough information about every step was also
mentioned. Unaffordable prices, procurement of healthy ingredients, lack of trust, previous
bad experiences, and lack of information were mentioned as complicating factors. A lack of
will, an unsupportive environment, a long wait for the results, or getting into a stressful
situation in the event of a bad result — as BERGMANN et al. (2008), BOUWMAN et al.
(2008), CATZ et al. (2005), DE ROOS (2013), and MORIN (2009) research. One group
member pointed out that a possible negative result obtained during the genetic tests would
adversely affect his motivation (which was also published in the study by HUNTER et al.,
2008).

Based on the SEM - after the subjective norm — the factor with the next strongest
explanatory power is the perceived control (which explains 8% of the behavioral intention),
where, with the exception of one indirect factor (EMI3=lack of time due to work and other
occupations), the other three six to the direct factor. The various obstacles that occur, i.e.
expensive raw materials (EMI1), complicated/complex recipes (EMI2), and the narrow
range of information available about service providers and consultants (EMI4) have a
significant explanatory power for the direct factor, i.e. how much consumers consider it easy
or difficult to use the service (EMD). The individual's perceived control over the
performance of the behavior influence their intention to continue counseling: the more
control they feel, the stronger their intention to follow genetic-based personalized nutrition.

Based on these, | accept hypothesis H9a.

H9b: Behavioral intention to follow genetic-based personalized nutrition is influenced by

an individual's perceived self-efficacy related to genetic-based personalized nutrition.

During the focus group interviews, all of the accepting participants were quite sure that they
would be able to follow the instructions, and the supportive environment, their own
motivation, proper time management, the support of a credible professional, and the fear of
future illnesses would play an important role in this. Accepting groups are characterized by
continuing a healthy lifestyle and diet, so preventive behavior is a motivational factor for
everyone during counseling. For a person, a serious illness in their family is the biggest
driving force in their self-efficacy. On the other hand, the refusers were not at all sure that

they would be able to follow the diet and could not really say a specific factor that would
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help them to follow the nutritional recommendations. According to the majority, their self-
efficacy would be impaired by the following things: excuses, lack of time, high prices,
apathy. Regarding diseases, the positions differed somewhat: some stated that the possibility
of possible prevention was not sufficiently motivating, others said that a serious illness
occurring in the family would increase self-efficacy for them — similar results were reported
for some consumers by AHLGREN et al. (2013), DE VRIEZE et al. (2009), FALLAIZE et
al. (2013), JOOST et al. (2017), PIN (2009), ROOSEN et al. (2008) and STEWART-KNOX
et al. (2009). The majority agreed that the existence of a specific disease (and its treatment)

can be a greater driving force than prevention itself.

From the results of the structural equation modeling, it follows that in the case of self-
efficacy, all the indirect variables included in the construct (self-efficacy beliefs) have an
effect on the direct factor. Beliefs regarding the high price of the service (EHI1), the
complexity of the recipes (EHI2), the lack of time due to work and other activities (EHI3),
the narrow range of information available about the service (EHI4), and the confidentiality
of data/results (EHIS) are all influence the individual's self-efficacy, i.e. whether they can
continue the behavior despite the obstacles that come their way (EHD). And the individual's
internal control ultimately determines (explains in 11.3%) how strong their intention will be
regarding the use of counseling, i.e. the more they feel that they are able to follow the
counseling, the stronger their intention to perform the behavior will be. POINHOS et al.
(2014) model (which examines factors influencing the intention to accept genetic-based
personalized nutrition) also states that the more favorable the self-efficacy, the more positive
the consumer's attitude towards the intention to accept genetic-based personalized nutrition.
Based on the analyses, the conclusion can be drawn that the greater the individual's
perceived self-efficacy, the stronger his intention to follow genetic-based personalized
nutrition counseling. Thus, | accept hypothesis HIb.

Confirming my preliminary assumption, it follows from the research results that perceived
behavioral control (H9a) and self-efficacy (H9b) also explain the individual's intention to

continue the behavior. | therefore accept hypothesis H9.

HZ10: Certain demographic characteristics significantly influence consumer acceptance of

genetically based personalized nutrition.
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SZAKALY et al. (2014), SZAKALY et al. (2019) and SZAKALY et al. (2021), I also
included four demographic characteristics (gender, age, subjective income status,

educational level) in the analysis.

HZ10a: Gender significantly influences consumer acceptance of genetic-based personalized

nutrition.

Several previous international studies have shown that women are primarily willing to use
genetic-based personalized nutrition (see e.g. ROOSEN et al., 2008; STEWART-KNOX et
al., 2009). Surveys conducted among domestic consumers (SZAKALY et al., 2014;
SZAKALY et al., 2019; SZAKALY et al., 2021) also concluded that women reject new
technology to a significantly lower degree, and in fact, more women considers the use of
genetic-based personalized nutrition as an attractive option as a man. This fact was

confirmed again during the present research.

Examining the relationship between behavioral intention and gender, it can be said that
women's intention to follow the behavior is significantly stronger than that of men. In this
context, | found that the women judged their own health awareness to be better on average,
which in turn influences the behavioral intention, since the more health conscious the
interviewees consider themselves to be, the stronger their intention is to follow the advice.
The same conclusion can be drawn in the case of self-efficacy (EHD). Women's self-
efficacy is on average higher than men's, which has an impact on intention: the higher an
individual's self-efficacy, the stronger their intention to use genetic-based personalized
nutrition counseling. Furthermore, the three groups formed during the segmentation of
consumers showed clear differences along the examined factors. Those belonging to the
third cluster (potential users) showed the greatest willingness to continue the behavior,
which, considering its members, consisted of significantly more women than would be

expected statistically. Based on the results, | accept my hypothesis H10a.

H10b: Age significantly influences consumer acceptance of genetic-based personalized

nutrition.

Regarding age, the research results are very mixed. STEWART-KNOX et al. (2009), people
over 65 showed a more positive attitude towards the acceptance of genetic-based

personalized nutrition, while AHLGREN et al. (2013) found that young people (between
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the ages of 16 and 45) were the most accepting. In Hungary, according to the 2014 survey,
it can be said that the younger the individual, the greater the willingness to follow
individualized dietary advice based on nutrigenomics (SZAKALY et al., 2014; SZAKALY
etal., 2019), which is in contrast to STEWART -KNOX et al. (2009) with their results. After
five years (at the domestic level), it turned out quite differently: middle-aged people
(between 40 and 49 years old) rejected the new technology the least, while older people the
most (SZAKALY et al., 2021).

The results obtained during my research also showed some duality. Among those between
the ages of 26 and 35, the intention to follow the behavior was significantly highest,
followed by the age group over 55. Regarding the outstanding nature of the behavior, the
26-35-year-olds finished in first place, they declared themselves to be the most health-
conscious, which is related to the previously described, since the more health-conscious the
individual, the stronger their behavioral intention to use the service. Examining the
individual factors, | found a significant correlation with age in several cases. Genetically-
based personalized nutrition mostly felt the positive thoughts/feelings (TAD) and social
pressure (SZND) created by people over 55 years of age to continue counseling - and both
indicators showed a linear correlation with the intention, i.e. the higher the value up, the
greater the individual's intention to follow the behavior (in addition, these two factors have
the greatest explanatory power for behavioral intention). When examining perceived control
(EMD) and self-efficacy (EHD), the average values of those aged 18—25 were the highest
(which factors are also significantly and positively related to behavioral intention). These
results are also confirmed by the segmentation results. The 26-35 age group included
significantly more respondents in the undecided cluster — created as a result of segmentation
—and the potential users segment included significantly more people 18-25 and over 55 than
statistically expected. Overall, therefore, consumers over the age of 55 and between the ages
of 18 and 25 are the most likely to accept the new technology. However, the 26—-35-year-
old age group also shows a measurable intention to follow the counseling, although in their
case there is even more uncertainty regarding the continuation of the behavior, along the
lines of individual factors influencing acceptance. Based on the obtained results, | accept
hypothesis H10b.
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HZ10c: The subjective income situation significantly affects consumer acceptance of genetic-

based personalized nutrition.

In terms of income level, previous studies reached the same result. The better the individual's
financial situation, the more favorable the use of genetic-based personalized nutritional
counseling (COHEN et al., 2013 SZAKALY et al., 2014; SZAKALY et al., 2019;
SZAKALY et al., 2021). This conclusion also holds true in this case.

Those living in the best income situation have the strongest intention to use counseling, and
they also declared themselves to be the most health-conscious (which also positively affects
the intention to follow the behavior). Examining the experiential attitude (TAD), it can be
said that respondents in a better financial situation had, on average, more positive feelings
about the eventual use of the examined service, compared to those belonging to other income
categories (which has significant explanatory power for behavioral intention). It is
interesting, however, that the instrumental attitude (IAD) was on average the most favorable
for those interviewed in the worst financial situation. In the case of both constructions of
personal influence (EMD, EHD), the tendency emerges that the better the financial situation
of the consumer, the stronger will be their intention to follow the behavior. Based on the
segmentation, it can be established that in the cluster of skeptics there are significantly fewer
respondents in a very favorable income situation, while there are significantly more
respondents who are just living off their salary than statistically expected. In light of all this,

| accept my hypothesis H10c.

H10d: Education significantly influences consumer acceptance of genetically based

personalized nutrition.

SZAKALY et al. (2014), SZAKALY et al. (2019), and SZAKALY et al. (2021) in their
surveys showed a significant correlation between the level of education and the acceptance
or rejection of the new technology: people with a higher level of education accept it more
often and reject it the least, and vice versa. In my current research, | cannot fully confirm

this, since such a clear trend cannot be discovered based on the results obtained.

In the case of behavioral intention, it can be said that respondents with a diploma had the
strongest opinion, but those who graduated from vocational training/vocational school came

second, and those who graduated from high school took third place. The order was the same
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for the assessment of health awareness, instrumental attitude (1AD) and self-efficacy (EHD).
When examining the subjective norm (SZND) — which is the second strongest explanation
of behavioral intention among the direct factors — and the perceived behavioral control
(EMD), however, the averages of those with vocational training/vocational school
qualifications were the highest, followed by graduates and then those with high school
diplomas. As a result of the segmentation of consumers, it can be said that in the cluster of
skeptics there were significantly more people with high school diplomas, while there were
significantly fewer graduates. In the group of those who are unsure, there were significantly
more graduates, and significantly fewer people with a high school diploma or vocational
training/vocational school education than statistically expected. So, although it is not
possible to find a linear relationship between education and the intention to follow genetic-
based personalized nutrition, a non-linear, significant relationship between the two variables

was demonstrated.
Based on the conclusions drawn, | accept my hypothesis H10d.

Overall, therefore, significant differences can be established in the case of gender (H10a),
age (H10b), subjective income situation (H10c), and education (H10d) in the intention to

follow genetic-based personalized nutrition, so | accept the H10 hypothesis.
The third objective of the research:

03: Segmentation of Hungarian consumers based on factors influencing the acceptance of

genetic-based personalized nutrition.

So far, few studies have dealt with the consumer acceptance of genetic-based personalized
nutrition and the psychological processes behind the decisions (FALLAIZE et al., 2013;
GIBNEY and WALSH, 2013; STEWART-KNOX et al., 2015). In Hungary, in this regard
- but in a completely different approach - SZAKALY et al. (2014), SZAKALY et al. (2019),
and SZAKALY et al. (2021) conducted a survey. However, segmentation of consumers was
not included in any of these studies, so one of my objectives was to carry out this in a
domestic context based on the factors influencing the acceptance of individualized nutrition

based on nutrigenomics. Hypothesis related to the objective:
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H1: Due to the novel nature of genetic-based personalized nutrition, the preferences of
domestic consumers are uniform, so their segmentation is not feasible based on the factors

influencing acceptance.

| segmented domestic consumers using the factors identified during structural equation
modeling. In the first step of my cluster analysis, | selected the optimal number of classes.
To do this, | analyzed the information criteria of solutions with different numbers of clusters
(as well as keeping in mind the interpretability of the results), based on which | was finally
able to create three segments. The three formed clusters showed a significant difference in
behavioral intention: the average of the skeptics was 2.38, the undecideds 4.15, and the
potential users 4.98, on a 7-point scale. Therefore, it can be concluded that the behavioral
intention of skeptics is the weakest, while that of potential users is the strongest, in terms of

following genetic-based personalized nutrition counseling.

Examining the feelings related to the performance of the behavior, the skeptics attached the
most negative thoughts to this level of counseling, the uncertain had a more favorable
opinion of it, and the experiential attitude of the potential users was overall the most positive.
In the case of the direct and indirect measures of the instrumental attitude - the latter of
which represent beliefs about the outcome of the behavior - the tendency was similar to the
previous case, i.e. the skeptics mostly doubted that they would achieve their goals by using
the service, the uncertain were much more they were more optimistic in this regard, and
those belonging to the cluster of potential users were very confident that by following the
behavior they would be able to achieve what they had envisioned. However, in the case of
judging the outcome of counseling — that is, how bad or good the result is from the
individual's point of view — the values were slightly different. The skeptics were invariably
the most pessimistic, but the order of the second and third clusters was reversed: the

undecided found each potential outcome the most attractive on average.

When analyzing the subjective norm, the skeptics considered it most improbable, on
average, that according to the people in their social network, they should use genetic-based
personalized nutrition. Uncertain people considered this to be more likely, but potential
users were the ones who most felt social pressure to follow the behavior. Examining the
motivation for compliance, the averages developed similarly, that is, the potential users

would most like to meet the expectations of their family, partner, and friends.
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In the case of the first variable of personal agency, the variables of perceived control, the
results were different in the three clusters. Looking at the direct measure, skeptics typically
found it difficult to use genetic-based personalized nutrition counseling, while it would be
easiest for potential users to continue the service. The perceived appearance of different
potential obstacles, on the other hand, established a different order for the clusters. The use
of expensive raw materials was considered the least likely by the skeptics, and the most
likely by the potential users. The preparation of complicated recipes, on the other hand, was
considered the most likely by the skeptics, and the least likely by the uncertain. The narrow
range of available information was mostly thought of by consumers in the uncertain cluster
as a likely aggravating factor. Examining the perceived effect (that is, how difficult or easy
are the factors listed above to use the service according to the respondents), the average
values of the cluster of skeptics were the lowest, while those of the potential users were the
highest. For the last examined factor — self-efficacy — it can be said that the lowest average
values were obtained for skeptics, and the highest for potential users, i.e. they believed that
if they used genetic-based personalized nutrition counseling, they would be able to continue

it despite the obstacles that might come their way.

Further strengthening the noticeable difference between the behavioral intention of the
clusters, | also examined the perception of health awareness compared to the clusters. In this
case, there were significantly more consumers in the cluster of skeptics who considered
themselves to be less health-conscious, among those who were unsure were respondents
who judged this to be moderate, and among potential users there were typically significantly

more health-conscious fillers than statistically expected.

When examining the socio-demographic characteristics, there were significant differences
in the individual clusters in several cases. Skeptics include significantly fewer female and
significantly more male respondents. The number of respondents belonging to the youngest
age group (between 18 and 25 years) was significantly higher than the statistically expected
number of potential users. There were significantly more people between the ages of 26 and
35 among the undecided, and fewer among the potential users; there were significantly
fewer people over the age of 55 among the undecided, while there were more among the
potential users than statistically expected. In the case of the subjective income situation,

among the skeptics, there were significantly fewer respondents than statistically expected
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who live in very good financial conditions, and significantly more respondents who are just
living on their salary. Respondents with vocational training/vocational school certificates
appear among the uncertain with a significantly lower frequency than statistically expected.
There are significantly more high school graduates among the skeptics, and fewer among
the undecided; there are fewer graduates among the skeptics, and significantly more people
in the cluster of undecideds than is statistically expected. Based on what is described here,

| therefore reject hypothesis HL1.

O4: Demonstration of the usability of the results obtained during the research both on an

individual and social level.

Today, we live in an era of nutrition-related public diseases, where deaths occur on a daily
basis as a consequence, some of which could be avoided by improving the diet (or lifestyle).
The widespread use of personalized nutrition — and its highest level based on genetic
information — could be part of the solution to this global problem. However, in order to be
able to target the population more effectively, it is important to explore which factors and

to what extent affect consumer acceptance.

The results obtained during my research can help us to make recommendations regarding
specific behavioral change interventions aimed at segments that can be defined by different
demographic and psychographic attributes (the ideal target groups are potential users and
those who are unsure), as IBM is well suited to help experts should develop preventive
programs aimed at solving public health problems (FOREYT and GOODRICK, 1993).
Reforming health behavior and creating health awareness can play a role in increasing the
popularity of personalized nutrition based on nutrigenomics. However, in order for
consumers to really prefer preventive health behavior (prevention appeared as a potential
advantage in my results several times), it is worth starting education at a young age. In health
education, the school — as a place of secondary socialization — has a special role, since during
the time spent there it is possible to shape the attitude of young people regarding their health
and nutrition (BEREGI, 2021).

As a result of the "routine™ of genetic-based personalized nutrition, healthy nutrition could
experience a heyday, one of the long-term effects of which could be the development of

preventive (and conscious) behavior, which would induce a reduction in public health
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expenditures. The large amount of data collected for medical purposes — and handled
ethically — would enable the development of additional new, supportive technologies (e.g.
personalized nutritional support applications) that would provide assistance to wider

segments of society in maintaining their health at a (more) affordable price.

As it turned out from my research — and from previous studies — in addition to maintaining
health, external appearance is also an important consideration for many, so for service
companies offering weight loss programs (mainly based on lifestyle and phenotypic
information) it can be a new opportunity for consumers' genotypic data reaching which more
effective nutritional advice can be compiled (GIBNEY and WALSH, 2013; SZAKALY et
al., 2019).

In his study, GHOSH (2014) concludes that new food technologies — such as genetic
personalization — enable innovations in the food sector. However, consumer acceptance is
also a determining factor in the development of successful food products, as consumers do
not accept all new technologies equally. Consequently, the attitude of consumers towards
new food technologies must be taken into account already in the early stages of product
development (FARKAS, 2023).

Although at the beginning of the 2000s, some researchers predicted that nutrition based on
nutrigenomics would be practiced by broad segments of the population within a few years
(BOLAND, 2008), however, this is still waiting to happen and has not yet brought a major
breakthrough in the food industry (DE ROOS, 2013). This can even lead to a wavering of
trust in consumers (GUDDE, 2009), the narrow range of available information is a problem
in acceptance. However, with the continuous development of science, we know more and
more about the subject, which can open new doors. But in order to dispel the doubts that
arise, the expertise and cooperation of all interested parties (research institutes, food
industry, consumer patient rights organizations and decision-makers) is needed (GHOSH,
2014; HURLIMANN et al., 2014; NIELSEN and EL-SOHEMY, 2012; RONTELTAP et
al., 2007).
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4. MAIN FINDINGS OF THE DISSERTATION, NEW AND NOVEL RESULTS

(1) The application and validation of the integrated behavioral model (IBM) to investigate
consumer acceptance of genetic-based personalized nutrition among domestic
consumers, which, as far as | know, has been realized for the first time both
domestically and internationally.

(2) Identification of direct and indirect factors influencing the acceptance of genetic-based
personalized nutrition counseling, determination of the degree of their effect,
exploration of the relationships between them and inclusion in a complex model.
Among the five direct factors included in the model, experiential attitude has the
greatest influence on behavioral intention. Subjective norm is in second place, followed
by instrumental attitude and self-efficacy, and perceived behavioral control has the
least explanatory power.

(3) Segmentation of domestic consumers along the factors influencing the acceptance of
genetic-based personalized nutrition. As a result of the clustering, three groups with
well-definable differences were identified — regarding the intention and the directly
influencing factors affecting it — and based on their characteristics, they were named
the skeptics, the uncertain, and the potential users.

(4) Development of proposals for interventions aimed at behavioral change based on the

underlying beliefs that have the greatest effect on the intention.
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5. PRACTICAL APPLICABILITY OF THE RESULTS

(1) The results obtained during my research can be helpful in determining which of the
segments that can be defined by different demographic and psychographic attributes
may represent the number one target group for providers dealing with nutrition
counseling based on genetic information:

e Interms of gender, women can be the primary target group for interventions aimed at
changing health behavior, not only from their own point of view, but also from their
family's point of view, since in many cases they make the decision on important issues
affecting their family - such as health preservation or the expenses intended for it.

e In terms of age, the age group between 18-25 years and over 55 years belongs to the
segment who can be potential users of personalized nutritional advice based on
nutrigenomics (who, however, may have different preferences due to their age
characteristics, so this must also be taken into account).

e Furthermore, it seems to be clearly emerging that consumers belonging to a higher
(higher) income category can become the target group of genetic-based personalized
nutrition counseling.

(2) Thanks to the segmentation of domestic consumers, it became clear that consumers who
are basically health-conscious (and have a positive attitude) can be the potential users of
genetic-based personalized nutrition, thus reaching them requires the least effort
(however, they are the most important target group).

(3) Using structural equation modeling, | identified the factors influencing the acceptance
of genetic-based personalized nutrition and the relationships between them, which can
be the subject of interventions aimed at behavioral change:

e When the individual has the intention — but does not continue the behavior — it is
important to expand their knowledge in relation to the details of genetic-based
personalized nutrition counseling — and the service providers themselves — and to
reduce (changeable and more flexible) environmental constraints, such as affordable
raw materials, dishes to be prepared based on simple recipes.

e One of the essential elements of behavioral change can be guaranteeing the
consumers' sense of comfort, i.e. assuring them that using counseling can be a

pleasant process for them. Looking at the beliefs about the outcome of the behavior,
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the possibility of a healthier life can become the potential buzzword, however, in this
regard, it should not be forgotten that the attitude of consumers towards their health
IS quite contradictory.

An individual's normative beliefs are mostly influenced by their partner, so in some
cases it is not only the potential user himself, but also his
wife/girlfriend/husband/boyfriend who has to be convinced of the benefits and
possibilities of maintaining/restoring health by using the service. in order to

Among the self-efficacy beliefs, it is worth focusing on the issue of confidentiality of
data/results requested during counseling and obtained during examinations:
consumers must be assured that their personal information will not fall into
unauthorized hands when using the service. Approaching the resolution of doubts
related to data protection from the other side, the intervention of the public
administration sector is indispensable: an integrated, reliable and transparent
regulatory framework must be created, the focus of which is the protection of

consumers.

44



6. BIBLIOGRAPHY

10.

11.

12.

13.

14.

15.

16.

Abraham, C. — Sheeran, P. — Orbel, S. (1998): Can Social Cognitive Models Contribute to the
Effectiveness of HIV-Preventive Behavioral Interventions? A Brief Review of the Literature and a
Reply to Joffe (1996; 1997) and Fife-Schaw (1997). British Journal of Medical Psychology, 71(3),
297-310. DOI: 10.1111/j.2044-8341.1998.tb00993.x

Ahlgren, J. — Nordgen, A. — Perrudin, M. — Ronteltap, A. — Savigny, J. — van Trijp, H. — Nordstrom,
K. —Gorman, U. (2013): Consumers on the Internet: Ethical and legal aspects of commercialization of
personalized nutrition. Genes and Nutrition, 8(4), 349-355. DOI: 10.1007/s12263-013-0331-0

Aisyah, N. K. — Shihab, M. S. (2023): The Impact of Environmental Knowledge and Green Brand
Image on Green Repurchase Intention by Mediation of Attitude. Asian International Journal of
Business, 2(1), 26-34. DOI: 10.54099/aijb.v2i1.452

Ajzen, 1. (1991): The Theory of Planned Behaviour”. Organizational Behavior and Human Decision
Processes, 50(2), 179-211. DOI: 10.1016/0749-5978(91)90020-T

Ajzen, I. — Fishbein, M. (1980): Understanding Attitudes and Predicting Social Behaviour. Prentice
Hall. Englewood-Cliffs. 278 p. ISBN: 978-0139364358

Anker, A. E. — Feeley, T. H. — Kim, H. (2010): Examining the Attitude-Behaviour Relationship in
Prosocial Donation Domains. Journal of Applied Social Psichology, 40(6), 1293-1324. DOI: 10.1111/j.
1559-1816.2010.00619.x

Ardini, W. —Bardosono, S. (2019): Personalized Nutrition: How to make it possible? World Nutritional
Journal, 3(1) Include Supplements Oral Presentation Abstracts of 14th Symposium on Nutri Indonesia
in conjunction with 6th International Nutrition Symposium, i—iv. DOI: 10.25220/WNJ.V03.i1.0001

Babbie, E. (2003): A tarsadalomtudomanyi kutatas gyakorlata, Balassi Kiado, Budapest, 564 p. ISBN:
9635065639.

Bandura, A. (1994): Social Cognitive Theory and Exercise of Control over HIV Infection, in:
DiClemente, R. — Peterson, J. L. (eds.), Preventing AIDS: Theories and Methods of Behavioral
Interventions. Plenum Press. New York. 25-29. DOI: 10.1007/978-1-4899-1193-3 3

Bandura, A. (2006): Toward a Psychology of Human Agency. Perspectives on Psychological Science,
1(2), 164-180. DOI: 10.1111/j.1745- 6916.2006.00011.x

Becker, M. H. (1974): The Health Belief Model and Personal Health Behaviour. Health Education
Monographs, 2(4), 409-419. DOI: 10.1177/109019817400200407

Beregi E. (2021): Iskolai egészségnevelés lehetdségei a testi-lelki egészségmegdrzeés érdekében,
kiilonos tekintettel a rekredcids tevékenységek alkalmazasara. In. Kihivasok és megoldasok a XXI.

crer

Karoly Katolikus Egyetem Liceum Kiad6. Eger. 145-158. ISBN: 978-963-496-212-0

Berezowska, A. — Fischer, A. R. H. — Ronteltap, A. — Kuzneof, S. — Macready, A. — Fallaize, R. —van
Trijp, H. C. M. (2014): Understanding consumer evaluations of personalised nutrition services in terms
of the privacy calculus: A qualitative study. Public Health Genomics, 17(3), 127-140. DOI: 10.1159/
000358851

Bergmann, M. M. — Gorman, U. — Mathers, J. C. (2008): Bioethical considerations for human
nutrigenomics. Annual Review of Nutrition, 28, 447-467. DOI:
10.1146/annurev.nutr.28.061807.155344

Boland, M. (2008): Innovation in the food industry: Personalised nutrition and mass customisation.
Innovation: Organization & Management, 10(1), 53-60. DOI: 10.5172/impp.453.10.1.53

Bordoni, I. L. — Gabbianelli, R. (2019): Primers on nutrigenetics and nutri(epi)genomics: origins and
development of precision nutrition. Biochimie, 160, 156-171. DOI: 10.1016/j.biochi.2019.03.006

45



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Bouwman, L. — te Molder, H. — Hiddink, G. (2008): Patients, evidence and genes: An exploration of
GPs’ perspectives on gene-based personalized nutrition advice. Family Practice, 25(1), 116-122. DOI:
10.1093/fampra/cmn067

Braun, R. E. (2012): Using the Integrated Behavioral Model to Predict Binge Drinking Among College
Students. Doctoral (PhD) Dissertation. The University of Toledo

Catz, D. S. — Green, N. S. — Tobin, J. N. — Lloyd-Puryear, M. A. — Kyler, P. — Umemoto, J. C. —
Cernoch, J. — Brown, R. — Wolman, F. (2005): Attitudes about genetics in underserved, culturally
diverse underserved, culturally diverse populations. Journal of Community Genetics, 8(3), 161-172.
DOI: 10.1159/000086759

Cherkas, L. F. — Harris, J. M. — Levinson, E. — Spector, T. D. — Prainsack, B. (2010): A survey of UK
public interest in Internet-based personal genome testing. PLoS One, 5(10), e13473. DOI:
10.1371/journal.pone.0013473

Chiu, T.—Fang, D.—Chen, J. —Wang, Y. — Jeris, C. (2001): A robust and scalable clustering algorithm
for mixed type attributes in large database environment. in Proceedings of The Seventh ACM SIGKDD
International Conference on Knowledge Discovery and Data Mining - KDD ’01, (New York, NY:
ACM Press), 263-268.

Cohen, A. K. —Rai, M. — Rehkopf, D. H. — Abrams, B. (2013): Educational attainment and obesity: A
systematic review. Obesity Reviews, 14(12), 989-1005. DOI:10.1111/obr.12062

de Roos, B. (2013): Personalized nutrition: Ready for practice? Proceedings of the Nutrition Society,
72(1), 48-52. DOI: 10.1017/S0029665112002844

de Vrieze, J. — Bouwman, L. — Komduur, R. — Pin, R. — Ronteltap, A. — Vandeberg, R. — van Dam, F.
—Penders, B. (2009): Nutrition tailored to the individual? Not just yet - realigning nutrigenomic science
with contemporary society. Journal of Nutrigenetics and Nutrigenomics, 2(45), 184-188. DOI:
10.1159/000253870

Di Maio, S. — Keller, J. — Hohl, D. H. — Schwarzer, R. — Knoll, N. (2020): Habits and self-efficacy
moderate the effects of intention and planning on physical activity. British Journal of Health
Physchology, 26(1), 50-66. DOI: 10.1111/bjhp.12452

Fallaize, R. — Macready, A. L. — Butler, L. T. — Ellis, J. A. — Lovegrove, J. A. (2013): An insight into
the public acceptance of nutrigenomic-based personalised nutrition. Nutrition Research Reviews,
26(1), 39-48. DOI: 10.1017/S0954422413000024

Farkas N. D. (2023): Milyen jovéje van a személyre szabott élelmiszereknek? Elelmiszervizsgdlati
kozlemények, 69(2), 4425-4434. DOI: 10.52091/EVIK-2023/2-3-HUN

Fishbein, M. (2007): A Reasoned Action Approach: Some Issues, Questions, and Clarifications, in:
Ajzen, l., Albarracin, D. and Hornik, R. (eds.): Prediction and Change of Health Behavior: Applying
the Reasoned Action Approach, Lawrence Erlbaum, Mahwah, NJ, 281-296. DOI:
10.1177/0272989X08326092

Fishbein, M. (2009): An integrative model for behavioral prediction and its application to health
promotion. in: DiClemente, R. J. - Crosby, R. A. - Kegler, M. C. (eds.): Emerging theories in health
promotion practice and research, 215-234.

Fishbein, M. — Cappella, J. N. (2006): The Role of Theory in Developing Effective Health
Communications. Journal of Communication, 56(1), 1-17. DOI: 10.1111/j.1460- 2466.2006.00280.x

Foreyt, J. P. — Goodrick G. K. (1993): Evidence for success of behavior modification in weight loss
and control. Annals of Internal Medicine, 119(7_Part_2), 698-701.

Frosch, D. L. — Mello, P. — Lerman, C. (2005): Behavioral consequences of testing for obesity risk.
Cancer Epidemiology Biomarkers & Prevention, 14(6), 1485-1489. DOI: 10.1158/1055-9965.EP1-04-
0913

46



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Gardner, B. — Lally, P. (2020): Does habit weaken the relationship between intention and behaviour?
Reuvisiting the habit — intention interaction hypothesis. Social and Personality Psychology Compass,
14(8), DOI: 10.1111/spc3.12553

Gardner, B. — McGowan, L. (2015): Do habits always override intentions? Pitting unhealthy snacking
against snack-avoidence intentions. BMC Psychology, 3(8), DOI: 10.1186/s40359-015-0065-4

Gibney, M. J. — Walsh, M. C. (2013): The future direction of personalised nutrition: my diet, my
phenotype, my genes. Proceedings of the Nutrition Society, 72, 219-225. DOI:
10.1017/S0029665112003436

Gudde, L. (2009): Towards a successful implementation of nutrigenomics: Experts and their visions
on public acceptance (MS thesis). Enschede: University of Twente.

Hair, J. F. — Black, W. C. — Babin, B. J. — Anderson, R. E. (2010): Multivariate Data Analysis. Seventh
Edition. Prentice Hall, Upper Saddle River, New Jersey. 816 p. ISBN: 0138132631

Harkin, B. — Webb, T. L. — Chang, B. P. — Prestwich, A. — Conner, M. — Kellar, I. — Benn, Y. — Sheeran,
P. (2016): Does monitoring goal progress promote goal attainment? A meta-analysis of the
experimental evidence. Psychological Bulletin, 142(2), 198-129. DOI: 10.1037/bul0000025

Heimlich, J. E. — Ardoin, N. M. (2008): Understanding Behavior to Understand Behavior Change: A
Literature Review. Environmental Education Research, 14(3), 215-237. DOI:
10.1080/13504620802148881

Hofmeister-Téth A. (2016): Fogyasztoi értékek, trendek és magatartas. Korreferatum Térécsik Maria:

A fogyasztdi  magatartds 0j  tendencidi  cimli  tanulmanydhoz.  Vezetéstudomdany,
47(Marketingtudomanyi Kiilonszam), 26-29. ISSN: 0133-0179

Honkanen, P. — Olsen, S. O. — Verplanken, B. (2005): Intention to consume seafod — the importance
of habit. Appetite, 45(2), 161-168, DOI: 10.1016/j.appet.2005.04.005

Hunter, D. J. — Khoury, M. J. — Drazen, J. M. (2008): Letting the genome out of the bottle - will we get
our wish? New England Journal of Medicine, 358(2), 105-107. DOI: 10.1056/NEJMp0708162

Hurlimann, T. — Menuz, V. — Graham, J. — Robitaille, J. — Vohl, M. C. — Godard, B. (2014): Risks of
nutrigenomics and nutrigenetics? What the scientists say. Genes and Nutrition, 9(1), 370.
DOI:10.1007/s12263-013-0370-6

Jaccard, J. — Dodge, T. — Dittus, P. (2002): Parent-Adolescent Communication about Sex and Birth
Control: A Conceptual Framework. New Directions in Child and Adolescent Development, 97, 9-42,
DOI: 10.1002/cd.48

Janz, N. K. — Becker, M. H. (1984): The Health Belief Model: A Decade Later. Health Education
Quarterly, 11(1), 1-47. DOI: 10.1177/109019818401100101

Joost, H. G. — Gibney, M. J. — Cashman, K. D. — Gérman, U. — Hesketh, J. E. — Mueller, M. — van
Ommen, B. — Williams, C. M. — Mathers, J. C. (2007): Personalised nutrition: status and perspectives.
British Journal of Nutrition, 98(1), 26-31. DOI: 10.1017/S0007114507685195

Kasprzyk, D. — Montaiio, D. E. (2007): Application of an Integrated Behavioral Model to Understand
HIV Prevention Behavior of High-Risk Men in Rural Zimbabwe, in: Ajzen, 1., Albarracin, D. and
Hornik, R. (eds.), Prediction and Change of Health Behavior: Applying the Reasoned Action
Approach, Lawrence Erlbaum, Mahwah, NJ, 149-172.

Kenski, K. — Appleyard, J. — von Haeften, I. — Kasprzyk, D. — Fishbein, M. (2001): Theoretical
Determinants of Condom Use Intentions for Vaginal Sex with a Regular Partner among Male and
Female Injecting Drug Users. Psychology, Health & Medicine, 6(2), 179-190. DOI:
10.1080/13548500123751

Kim, S. (2021): Habit is the bridge between intention and behavior: a look at fruit and vegetable
consumption among low-income older adults. Journal of Nutrition in Gerentology and Geriatrics,
40(4), 215-231, DOI: 10.1080/21551197.2021.19444.23

47



50.

51.

52.

53.

54,

55.

56.

S7.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Kiss M. — Farkas N. D. (2021): Genetic-Based Personalized Nutrition in Hungary — Is There a Viable
Business Model? Apstract, 15(3-4), 5-14. DOI: 10.19041/APSTRACT/2021/3-4/1

Kiss M. — Fehér A. — Kontor M. (2020a): Az integralt viselkedéses modell alkalmazasa az
egészségmagatartas befolyasolasara 1. Marketing & Menedzsment, 54(Kiilénszam 2.), 53-63. DOI:
10.15170/MM.2020.54.KSZ.11.05

Kiss M. — Fehér A. — Kontor M. (2020b): Az integralt viselkedéses modell alkalmazasa az
egészségmagatartas befolyasolasara II. Marketing & Menedzsment, 54(Kiilonszam 2.), 65-77. DOI:
10.15170/MM.2020.54.KSZ.11.06

Kovér, L. — Paladi, P. — Benmazouz, I. — Sorgo, A. — Spur, N. — Juhész, L. — Czine, P. — Balogh, P. —
Lengyel, S. (2022): Is the Hitchcock Story Really True? Public Opinion on Hooded Crows in Cities as
Input to Management, Animals, 12(9), 1-18. DOI: 10.3390/ani12091207.

KSH (2023): A népesség széma és atlagos ¢letkora nem szerint.
https://www.ksh.hu/stadat_files/nep/hu/nep0002.html. (letoltés datuma: 2023.02.20)

La Barbera, F. — Ajzen, 1. (2021): Moderating role of perceived behavioral control in the theory of
planned behavior: a preregistered study. Journal of Theoritical Social Psychology, 5(1), 35-45. DOI:
10.1002/jts5.83

Leshi, O. O. — Amoo, S. A. (2023): Brestfeeding knowledge, attitude, intention and practice of women
in Purdah in lbadan Nigeria. The Nourth African Journal of Food and Nutrition Research, 7(15), 9-
19.. DOI: 10.51745/najfnr.7.15.9-19

Makeeva, O. A. — Markova, V. V. —Puzyrev, V. P. (2009): Public interest and expectations concerning
commercial genotyping and genetic risk assessment. Journal of Personalized Medicine, 6(3), 329-341.
DOI: 10.2217/pme.09.14

Montano, D. E. — Kasprzyk, D. (2008): Theory of Reasoned Action, Theory of Planned Behavior, and
the Integrated Behavioral Model, in: Glanz, K., Rimer, B. K. and Viswanath, K. (eds.), Health behavior
and health education: Theory, research and practice, Jossey-Bass, San Francisco. 67-96. ISBN:
0787996149

Morin, K. (2009): Knowledge and attitudes of Canadian consumers and health care professionals
regarding nutritional genomics. OMICS, 13(1), 37-41. DOI: 10.1089/0omi.2008.0047

Miinnich, A. — Hidegkuti, I. (2012): Strukturalis egyenletek modelljei: oksagi viszonyok és komplex
elméletek vizsgalata pszichologiai kutatdsokban. Alkalmazott pszicholdgia, 1, 77-102.

Nielsen, D. E. — EI-Sohemy, A. (2012): A randomized trial of genetic information for personalized
nutrition. Genes and Nutrition, 7, 559-566. DOI: 10.1007/s12263-012-0290-x

Nizel, A. E. (1972): Personalized nutrition counseling. American Society of Dentistry for Children,
39(5), 353-360.

Oliver, D. (2005): The future of nutrigenomics, Institute for the Future report,
http://www.iftf.org/uploads/media/SR_889 Future of Nutrigenomics 01.pdf. (letdltés  datuma:
2021.01.22))

Pin, R. R. (2009): Public perceptions of nutrigenomics. affect, cognition & behavioral intention.
Enschede: University of Twente

Poinhos, R. —van der Lans, I. — Rankin, A. — Fischer, A. R. H. — Bunting, B. — Kuznesof, S. — Stewart-
Knox, B. — Frewer, L. J. (2014): Psychological Determinants of Consumer Acceptance of Personalised
Nutrition in 9 European Countries. PLOS ONE, 9(10), e110614. DOI: 10.1371/journal.pone.0110614

Poinhos, R. — Oliveira, B. M. P. M. — van der Lans, I. A. — Fischer, A. R. H. — Berezowska, A. —
Rankin, A. — Kuznesof, S. — Stewart-Knox, B. — Frewer, L. J. —de Almeida, M. D. V. (2017): Providing
Personalised Nutrition: Consumers’ Trust and Preferences Regarding Sources of Information, Service
Providers and Regulators, and Communication Channels. Public Health Genomics, 20(2), 218-228.
DOI: 10.1159/000481357

48


https://www.ksh.hu/stadat_files/nep/hu/nep0002.html

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

Preedy, V. R. — Watson, R. R. (2009): Handbook of Disease Burdens and Quality of Life Measures.
New York: Springer, 4507 p. ISBN: 978-0-387-78664-3

Ronteltap, A. (2008): Public acceptance of nutrigenomics-based personalised nutrition. Exploring the
future with experts and consumers. PhD thesis, Wageningen University, the Netherlands. ISBN 978-
90-8504-998-2

Ronteltap, A. —van Trijp, J. C. M. — Renes, R. J. (2009): Consumer acceptance of nutrigenomics-based
personalised nutrition. British Journal of Nutrition, 101(1), 132-144. DOI: 10.1017/
S0007114508992552

Ronteltap, A. — van Trijp, J. C. M. — Renes, R. J. — Frewer, L. J. (2007): Consumer acceptance of
technology-based food innovations: Lessons for the future of nutrigenomics. Appetite, 49(1), 1-17.
DOI: 10.1016/j.appet.2007.02.002

Roosen, J. — Bruhn, M. — Mecking, R. A. — Drescher, L. S. (2008): Consumer demand for personalized
nutrition and functional food. International Journal for Vitamin and Nutrition Research, 78(6), 269-
274. DOI: 10.1024/0300-9831.78.6.269

Shapiro, D. G. (2016): Humap Papilloma Virus Vaccine: Determinants of Parents’ Willingness to
Allow Their Children to Recieve Their Vaccine. Doctoral (PhD) Dissertation. Nova Southeastern
University

Stewart-Knox, B. J. — Bunting, B. P. — Gilpin, S. — Parr, H. J. — Pinhao, S. — Strain, J. J. — de Almeida,
D. V. — Gibney, M. (2009): Attitudes toward genetic testing and personalized nutrition in a
representative sample of European consumers. British journal of nutrition, 101(7), 982-989. DOI:
10.1017/S0007114508055657

Stewart-Knox, B. J. — Kuznesof, S. — Robinson, J. — Rankin, A. — Orr, K. — Duffy, M. — Poinhos, R. —
Vaz de Almeida, M. D. — Macready, A. — Gallagher, C. — Berezowska, A. — Fischer, A. R. H. — Navas-
Carretero, S. — Riemer, M. — Traczyk, I. — Gjelstad, I. M. F. — Mavrogianni, C. — Frewer, L. J. (2013):
Factors influencing European consumer uptake of personalised nutrition. Results of a qualitative
analysis. Appetite, 66, 67-74. DOI: 10.1016/j.appet.2013.03.001

Stewart-Knox, B. J. — Rankin, A. — Kuznesof, S. — Poinhos, R. — de Almeida, M. D. V. — Fischer, A. —
Frewer, L. J. (2015): Promoting healthy dietary behaviour through personalised nutrition: Technology
push or technology pull? Proceedings of the Nutrition Society, 74(2), 171-176. DOI. 10.1017/
S0029665114001529

Szakaly Z. — Kiss M. — Jasak H. (2014): Funkcionalis ¢lelmiszerek, fogyasztoi attitidok és személyre
szabott taplalkozas. Taplalkozasmarketing, 1(1-2), 3-17. DOI: 10.20494/TM/1/1-2/1

Szakaly Z. — Polereczki Zs. (2017): Taplalkozas genomika és személyre szabott taplalkozas. In:
Elelmiszer-marketing. Akadémia Kiadd. ISBN: 9789634540618

Szakaly Z. — Fehér A. — Kiss M. (2019): Consumer Acceptance of Personalized Nutrition In: Galanakis
C. M. (ed.): Trends in Personalized Nutrition. Elsevier Academic Press, London. UK., 225-260. DOI:
10.1016/B978-0-12-816403-7.00009-X

Szakaly Z. — Kovacs B. — Szakaly M. — T. Nagy-Pet6 D. — Popovics P. — Kiss M. (2021): Consumer
acceptance of genetic-based personalized nutrition in Hungary. Genes and Nutrition, 16(3), DOI:
10.1186/512263-021-00683-7

Teleki Sz. — Tiringer I: (2017): Az egészségmagatartas valtozasanak szocialis-kognitiv
folyamatmodellje (HAPA-modell). Mentdl-higiéené ¢és Pszichoszomatika, 18(1), 1-29. DOI:
10.1556/0406.18.2017.001

Torécsik M. (2016): A fogyasztoi magatartas Uj tendencidi. Vezetéstudomany, 47(Marketingtudoményi
Kiilonszam), 19-25. ISSN: 0133-0179

Triandis, H. C. (1980): Values, Attitudes, and Interpersonal Behavior, in: Howe, H. E. and Page, M.
(eds.), Nebraska Symposium on Motivation 1979. 27, University of Nebraska Press. Lincoln, 195-259.

Vicsek L. (2006): Fokuszcsoport. Osiris Kiad6, Budapest, 404 p. ISBN: 9789633898826

49



84.

85.

86.

87.

Von Haeften, I. — Fishbein, M. — Kasprzyk, D. — Montaiio, D. (2001): Analyzing Data to Obtain
Information to Design Targeted Interventions. Psychology, Health & Medicine, 6(2), 151-164. DOI:
10.1080/13548500125076

Von Haeften, I. — Kenski, K. (2001): Multi-Partnered Heterosexual’s Condom Use for Vaginal Sex
With Their Main Partner as a Function of Attitude, Subjective Norm, Partner Norm, Perceived
Behavioural Control, and Weighted Control Beliefs. Psychology, Health & Medicine, 6(2), 165-178.
DOI: 10.1080/13548500120035427

Wendel, S. — Dellaert, B. G. C. — Ronteltap, A. — van Trijp, H. C. M. (2013): Consumers’ intention to
use health recommendation systems to receive personalized nutrition advice. BMC Health Service
Research, 13(1), 126. DOI: 10.1186/1472-6963-13-126

Zerényi K. (2016): A Likert-skala adta lehetdségek és korlatok, Opus et Educatio, 3(4), 470-478. DOI:
10.3311/ope.39

50



7. LIST OF PUBLICATIONS RELATED TO THE DISSERTATION

UNIVERSITY of R AT
H-2002 Egyetemn wer 1, Debrecen
D E B R E C E N Phone: +3652/410-443, email: publikacick@lib.unideb.hu

Registry numkber: DEEMKS390:2023 PL
Subject: PhD Publication List

Candidate: Noémi Dora Farkas

Doctoral School: Karoly lhrig Doctoral School of Management and Business
MTMT ID: 10070324

List of publications related to the dissertation

Articles, studies (7)
1. Farkas, M. D.- Milyen jGvdje van a személyre szabott &leimiszereknek?
Elelmiszervizsgélati Kozlemények. 69 (2), 44254434, 2023. ISSN: 0422-9576.
DOl hittp:iidx . doi_orgM10.52091EVIK-2023/2-3-HUM

2 Farkas, M. D., Kiss, M_: & genetikai alapl személyre szabott taplilkoras fogyasztoi efogadasa:
pilotkutatés.
L:I'j Digta. 37 (2), 19-23, 2022, ISSN: 1587-169X.

3. Farkas, M. D.: & genetikai alapi szemelyre szabott taplalkozas iranti attitGdok és fogyaszioi
elfogadésa.
Téplélkozéstudomanyi Morzsak Hirfevél. 4 (2), 7-8, 2021. ISSN: 2630-8975.

4. Farkas, M. D., Kiss, M.: Az &lelmiszeripari nanotechnologia fogyaszioi elfogadasa.
Elelmiszervizsgélati Kozlemények. 67 (3), 3542-3553, 2021. ISSN: 2676-8704.
DOl hittp:idx . doi_orgM0.52091EVIK-2021/3-2-HUM

5. Farkas, M. D., Kiss, M.: Consumer acceptance of food nanctechnology.
Eleimiszervizsgalati Kazlemények. 67 (3), 3554-3565, 2021. ISSN: 2676-8704.
DOI: hitpoitdx deoi orgM0.52091/EVIK-2021/3-2-ENG

6. Kias, M., Farkas, M. D.: Genetic-based personalized nutriticn in Hungary - is there a viable
business model?
Apstract. 15 (3-4), 314, 2021. IS5N: 1789-221x.

DOI: hitpidx.doi.orgM0.1904 1/APSTRACT2021/3-41 f’r,..-_-L-L l_r-:_""\
e =

7. Farkas, M. D., Kiss, M.: Az egészséges taplalkozas fogyasztoi megitélése: eqy fel : bhutaﬁ& LAY

S L =l
eredmenyei. |5 @? o
Taplatkozasmarketing. 7 (1), 57-66, 2020. EISSN: 2064-3339. f;‘_—; g .

=
CiOI: hitpoiidx doi org10.20494/TMI711/4 pe _ {::;H

Address: 1 Egyetem tér, Debrecen 4032, Hungary Postal address: PE. 39, Debrecen 4010, Hungary
Tel.: +36 52 410 443 Fax: +36 52 512 200463847 E-mail: publikacioki@lib.unideb bu, 5 Web: wow.lib.unideb.hu

51



UNIVERSITY of e NVeRSITY OF DEBRECEN

DEBRECEN i publiacok@iibméeh
Phone: +3652/410-443, email: publikacick@lib.unideb.hu

Conference presentations (1)
8. Farkas, M. D.: Az élelmiszeripari nanotechnologia fogyasziai effogadasa.
In: Taplalkozastudomanyi Kutatdsok X. PhD online konferencia programja és az eldadasok
Gsszefoglaléi. Szerk.: Bird Lajos, Gelencsér Eva, Lugasi Andrea, Rurik Imre, Témaskézi
Sandor, Magyar Taplalkozastudomanyi Tarsasag, Budapest, 9, 2020. ISBN: 9736155606106

List of other publications

Articles, studies (3)
9. Apati, F., Balsa-Budai, M., Feher, A., Kontor, E., Szakaly, Z.. Kurmai, ., Balogh-Vida, V., Farkas,
M. D., Kiss, M., Kamai, L., Szolldsi, L. Elelmiszer-fogyaszioi szokasck, trendek varhato
valtozasa. Debreceni Egyetem Gazdasagtudomanyi Kar, Debrecen, 142 p., 2022,

10. Fehér, A, Farkas, N. D., Boros, H. M_, Véha, M_, Szakaly, 7 : Az egésreégtudatos élelmiszer-
fogyasztas netnografiai vizegalata a digitalis korban.
Taplilkozdsmarketing. 7 (1), 19-38, 2020. ISSN: 2064-8839_
DOI: hitpidx.doi.orgM 0. 20434 M52

11. Kiss, M., Farkas, M. D.: Az eurdpai orszagok nemzetkdzi piacszegmentacidja sport- és
egeszsegfogyasztas alapjan.
Taplélkozasmarketing. 7 (2), 33-49, 2020. ISSN: 2064-8839.
DOI: hitp:idx. doi_orgM 0. 20434 TMITF243

Conference presentations (8)
12. Farkas, N. D., Fehér, A.: Egészsegtudatos elelmiszer-fogyaszias és informacioszerzes online
szempontbaol.
In: Vidékgazdasagi &s fenntarthatosagi kutatasok aktualis eredményei : abszirakthotet.
Szerk - Javor Andras, Debreceni Egyetem, Debrecen, 27-27, 2020. ISBN: 9789634902775

13. Farkas, N. D.: Makrotrendek az élelmiszeripan fejlesztésskben.
In: 1%, Interdiszciplingris Doktorandusz Konferencia 2020 = 9th Interdisciplinary Doctoral
Conference 2020 - Tanulmanykdtet. Szerk.: Csiszar Beata, Hanko Csilla, Kajos Luca F&nm

L1 ] W
Mezd Emerencia, Pécsi Tudomanyegyetem Dokiorandusz Onkormanyzat, Fe’pé:», ﬂDEU 'L'L-:
o
ISEN: 9789634295839 .-, ;.:,5‘ f:"'.
-

14. Farkas, N. D.: Az egészseges elelmiszerek iranti igény Debrecenben. jE—: .
In: X1, Myiregyhazi Doktorandusz Konferencia : Absziraktflizet. Szerk.: F{usin\\n,é FedorAnita,
Balla Petra, Debreceni Egyetem Egészségigyi Kar, Nyiregyhaza, 29, 21]1 EI ISBE[‘_ T
97HOE34901655 -

Address: 1 Egyetem ter, Debrecen 4032, Hungary Postal address: PE. 39. Debrecen 4010, Hungary
Tel: +36 52 410 443 Fax: +36 52 512 900V63847 E-mail: publikacicki@lib.unidel. bu, 5 Web: wanar lib.unideb.

52



UNIVERSITY of e UNIVERSITY OF DeEnREcem
H-2002 Egyetemn tEr 1, Debrecen
D E B R E c E N Phone: +3652/410-443, email: publikacick@lib.unideb.hu

15. Farkas, N. D.; A7 egészeéges taplalkozas megitélése a hazai fogyasztok kirében.
In: Kari tudomanyos didkkdr konferencia : rezimé kdtet. Szerk.: Dajnoki Krisztina, Molnar
Szilvia, Szolldsi Laszld, Debreceni Egyetem, Gazdalkodastudomanyi Kar, Tudomanyos
Diakkdr Tanacs, Debrecen, 27, 2018,

16. Farkas, N. D.: Az egészseges taplalkozas megitélése a hazai fogyasziok kirében.
In: XN Orszagos Tudomanyos Didgkkdn Konferencia: Kizgazdasagtudomanyi Szekcid
Ahsziraktkitet. Szerk.: Jakopanecz Eszter, Pécsi Tudomanyegyetem
Kizgazdasagtudomanyi Kar, Pécs, 210-210, 2019. ISBN: 9789634293279

17. Farkas, N. D., Kizs, M., Fehér, A A7 egészséges tapldlkozassal kaposolatos hazai fogyaszidi
attitiddk: Egy netnografias kutatas tapaszialatai.
In: Magyar Taplalkozastudomanyi Tarsasag XLIV. Vandorgyllése programja és az eldadasok
Gsszefoglaléi. Szerk.: Antal Emese, Bird Lajos, Gelencsér Eva, Lugasi Andrea, Rurik Imre,
Magyar Taplalkozistudomanyi Tarsasag, Budapest, 19, 2019. ISBN: 9786155606090

158. Farkas, M. D.: Nemzetkdzl piacszegmentacio az egészséglgyi, sport- &s rekreacios
szolgaltatasok fogyasziasa alapjan.
In: X1, Myiregyhazi Doktorandusz Konferencia : Absztraktfiizet. Szerk_: Rusinné Fedor Anita,
Balla Petra, Debreceni Egyetemn Egészséglgyi Kar, Nyiregyhaza, 40, 2019, ISBM:
S789634901655

19. Fehér, A., Balsa-Budai, M., Farkas, N. D., Szakaly, Z.; Egészségtudatos élelmiszer-fogyaszias a
digitalis korlxan egy netnografiai kutatas peldajan.
In: Magyar Taplalkozastudomanyi Tarsasag XLI. Vandorgyllése | Program flizet és az
elbadasok Gsszefoglaldi. Szerk.: Bird Lajos, Gelencsér Eva, Lugasi Andrea, Rurik Imre,
Magyar Taplalkozastudomanyi Tarsasag, Mezikovesd, 28-28, 2018. ISBN: 97861556060609

The Candidate's publication data submitted to the iDEa Tuddstér have been validated by DEENK on
the basis of the Journal Citation Report (Impact Factor) database.

) B
28 August, 2023 Er Y

,-'.-I-::I .-3 \
' fr A
[ h'gi" )
AN 7 Y
k. ¥ y-/i
i e
s ST s

Agddress: 1 Egyetem ter, Debrecen 4032, Hungary Postal address: Pf. 39, Debrecen 4010, Hungary
Tel.: +36 52 410 443 Fax: +36 52 512 200/63847 E-mail: publikacioki@libanideb hu, 5 Web: warw lib.unideb. bu

53



