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Abstract

Health behavior is the totality of the types of behavior connected to health that are manifested in behavior created
from health needs and health motives as an element of a healthy lifestyle. Staying in good health is influenced
by a lot of factors. Regular physical exercise, a clean environment, reduced overwork, and a balanced diet have a
prominent role. In the last twenty years, the authors have conducted many representative surveys to examine the
Hungarian population's health behavior, nutrition habits, and sustainable lifestyle. According to research results,
the consumers’ interpretation of health goes beyond the classical organic-medical view: the several-dimension
interpretation of health is becoming widespread. People are more or less aware of what they should do to stay
healthy, but they do not actaccordingly. That indicates that there is a significant difference between the importance
of health-protective activities and their frequency in most cases. Some 48% of the respondents do not plan to
change their present eating habits, which means that a significant population ratio has introverted and extremely
passive behavior. As new technology and basic nutritional principle, personalized nutrition may create a good
possibility to improve people’s objective state of health, help change their way of life, and preserve lifelong health.
But Hungarian consumers distrust and are uncertain about new technology despite its obvious benefits. To sum

up, people must be supported to switch to a healthier lifestyle considering external conditions and needs.

I. INTRODUCTION
Several studies have highlighted the significance of sus-
tainable development [1, 2, 3, 4, 5, 6, 7, 8]. [9] under-
lines merely three megatrends: environmental technolo-
gies, nano/biotechnology and healthcare, the key poten-
tial drivers for the next prosperity phase. At an environ-
mental level, this is reflected in eco/organic/bio trends, of
which market share has been steadily growing and in the
advancement of nano and/or biotechnology, where the de-
velopment of new materials and technologies reduces the
need for raw materials and makes production more efficient
by fostering new technologies. The third megatrend, which
has become topical recently is health, related to population
growth and longer life expectancy in developed countries,
leading to ageing societies [10]. The megatrend of health
comprises the holistic interpretation of health, preventive
health behaviour and the concept of lifelong health. De-
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veloped economies have entered an era when human re-
sources are not additional costs of economic development,
but its pivotal driving forces. Their sustenance represents
private, economic and social interest [7]. [11] suggests that
the health industry will become one of the potential pillars
of the 6th Kondratiev-cycle, becoming a major determining
industry these days.

II. THEORETICAL BACKGROUND

A. Health Behaviour

Health behaviour is the totality of health-related forms of
behaviour concerning the constructs of a healthy lifestyle
that are attributable to a particular behaviour based on in-
dividual needs as a result of health motivations. [12] state
that health behaviour consists of all behaviour forms that
affect our health, as long as we are healthy. Others [13] sug-
gest that health behaviour covers all activities performed
by people to protect, promote or sustain their health inde-
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pendently of their perceived health status and the objectiv-
ity of the judgement whether their behaviour is effective or
not. Health-related behaviour is not merely a personal ef-
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fort, and it can also be considered as a good practice for
self-regulation [14, 15, 16]. [13] reveal the following crit-
ical elements of health-related behaviour (Figure 1).
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Fig. 1. Constructs of health behaviour (Source: [13])

B. Nutrigenomics and Personalised Diet

In the past three decades since deciphering the human
genome sequence, genomic techniques and disciplines
which use genomic methods underwent rapid develop-
ment. In order to determine gene expression, genomic re-
search attempts to reveal how the human genome interacts
with environmental factors. The impact of nutrition, one
of the key environmental factors is apparent on our health
although this effect and its mechanism are poorly under-
stood. Nutritional genomics or nutrigenomics, if the En-
glish designation is used, is a new science, which studies
unknown relationships. Nutrigenomics helps advance the
understanding of how human genes interact with dietary
nutrients [17]. [18] argues that nutrigenomics studies the
impact of nutrients at the genome level and embraces the
application of genomic technology in food science and food
technology.

Nutrigenomics has put a new light and focus on food sci-
ence [19, 20], allows getting a much better understanding in
comparison to the past how exposure to nutrients may raise
the risk of diet-related diseases. Nutrigenomics is the key
to understanding the variations of relevant individual sen-
sitivity in relation to specific diet-related diseases. This sci-
ence is establishing the development of personalised (nutri-
tion) strategies for the advancement of evidence-based in-
terventions to protect or to restore health. Personalised nu-
trition is the concept of adapting diets, food and nutrients to
individual needs (genetic, lifestyle and environment) [21].
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Personalised nutrition is a concept closely related to the
concept of “one size fits all”, which adapts specific prod-
uct characteristics to individual customers, but the “cus-
tomised” product will be mass produced and marketed.

III. METHODS

Over the past 20 years the author conducted several na-
tional representative questionnaire surveys assisted by his
staff, and their primary goal was to investigate the health
behaviour, nutritional habits and healthy lifestyle of the
Hungarian population. The present study discusses the se-
lected findings of previous consumer research.

To achieve the research objectives, questionnaire surveys
were developed for mostly 1000 respondents and occasion-
ally for 500 consumers. During the sampling, representa-
tiveness could already be taken as given in specific regions;
therefore their structure fully complied with the quota es-
tablished in advance by KSH (Hungarian Central Statisti-
cal Office) (quota sampling). In specific regions, the settle-
ments were chosen by lot (simple random sampling). We
used the process of random walk in the selected localities,
and thus the appropriate respondents were selected en-
tirely randomly. The next step was to choose the appropri-
ate person for the interview out of the residents of the vis-
ited household by the so-called “birthday key” method.

As random sampling could not ensure representativeness
in relation to the sample and the population, multidimen-
sional weight factors were used to correct the samples in
terms of gender and age. Following the correction, the sam-
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ples reflected the composition of the population in each case
on the basis of four factors (region, type of settlement, gen-
der and age).

IV. RESULTS AND DISCUSSION
A. Analysis to Explore the Health Interpretations of
Hungarian Consumers
An explanatory research conducted in 2012 interviewed
consumers about their interpretation of the concept of
health [17]. Their responses revealed a double level: on

2018

the one hand, the interviewees pointed out the lack of dis-
eases (bio-medical approach), on the other hand, the con-
structs of a more complex bio-psycho-social model took
centre stage. Subsequently, focus group investigations were
used to analyze customers’ knowledge of health dimensions
[7], then the qualitative results were summarized and on
this basis an eight-dimension dimension of health was con-
structed and then tested on a five-grade scale in the quan-
titative phase of our research [7, 17]. Research findings are
summarised in Table 1.

TABLE 1
THE EIGHT DIMENSIONS OF HEALTH

Dimensions Statistical Indicator
Mean Standard Deviation Coefficient of Variation%

Physical condition 4.62 0.690 14.9
Good mental health 4.58 0.704 15.4
Mental clarity, active thinking 4.54 0.740 16.3
Emotional condition 4.50 0.788 17.5
Natural environment (e.g., ambient air, living environment) 4.32 0.869 20.1
Family and friendly relations 4.31 0.930 21.6
Infrastructure (good transport facilities, access to hospitals, schools)  3.98 1.052 26.4
Religion, spirituality 3.48 1.443 41.5

To what extent do you think the following factors contribute to general good health? (1 - completely disagree, 5 - agree entirely) Source:

[7], N = 1000

The findings reveal that the physical, spiritual and intellec-
tual dimensions are accepted mostly by the Hungarian pop-
ulation with relatively low standard deviation and coeffi-
cient of variation scores. It can also be concluded that con-
sumers’ health interpretation goes well beyond the classical
bio-medical approach, i.e., the multidimensional interpreta-
tion of health is gaining increasing ground.

B. Health Behaviour Study of the Hungarian Popula-
tion

1) Subjective perception of health: It is an internationally

accepted fact that health perceptions are not closely re-

lated to the actual health status (established by medical evi-
dence), since self-assessment is significantly affected by so-
cial, economic and cultural factors, i.e., social layer, quali-
fications, job, income, residence (urban/rural) and various
other factors.

GFK Hungary survey findings suggest that the subjective
health perceptions of Hungarian population showed a dete-
rioration in 2004-2011 [22]; and Eurostat database results
reveal that a positive trend is emerging as of 2012 which is
substantiated by our 2013 data (Table 2).

TABLE 2
HUNGARIAN CITIZENS' SELF-ASSESSMENT

Response Categories

Distributions of Responses

%

Excellent
Good
Medium

Bad

Very bad

“Do not know.”

11.3
52.6
28.9
5.8
1.3
0.1

All in all, how do you evaluate your health? Source: [17], N = 1000
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The table demonstrates that the Hungarian population as
a whole is satisfied with its health status, “excellent” and
“good” answers scored almost 65%.

Our findings suggest that the perception of self-assessed
health status can differ significantly from the realistic situa-
tion verified by statistical data is demonstrable for Hungary:.
Whereas respondents’ self-assessed health can be consid-
ered fairly good; objective statistical data reflect a particu-
larly poor health status [23]. We used the term “health gap”
for the difference between objective and subjective (self-
rated) health status. The difference represents the possibil-
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ity that the respondents are not aware of their actual health
status, they deliberately conceal their existing diseases or
ignore them.

2) The gap between recognition and action: However, the
health gap observed in the Hungarian population has seri-
ous consequences. A person who is extremely satisfied with
his/her health can also ask the following question: “If [ am
in good health, why should I do anything?” [t may be the rea-
son behind the marked difference between the significance
and frequency of doing health-enhancing activities [24]. Ta-
ble 3 presents the related data.

TABLE 3
THE GAP BETWEEN RECOGNITION AND ACTION

Health Enhancing Activity

Performance of health-enhancing activity = The gap between significance and frequency, %

Significance?, %

frequency?, %

Satisfactory fluid intake 92.7 80.5
Vegetable and fruit consumption 90.9 64.4
Required amount of sleep 89.7 56.7
Physical activity 88.7 32.7
Stress avoidance 88.3 37.4
Consumption of natural food 73.5 31.8
Recreation, relaxation 71.9 17.4
Social life 61.7 15.4
Consumption of health-enhancing food  53.3 13.7
Use of alternative treatments 29.8 11.2
Consumption of dietary supplements 29.8 9.7

Faith, prayers 19.6 5.6

Meditation 17.7 6.9

Yoga 14.2 4.1

12.2
26.5
33.0
56.0
50.9
41.7
54.5
46.3
39.6
18.6
20.1
9.9

10.8
10.1

1 Total percentage of “very important” and “important” responses. 2 Total percentage of “every day” and “3 or 4 times a week” responses. Source:

[24], N = 1000

The results show that a particular part of the population
has recognised the significance of activities affecting their
health, but putting them into practice takes more or less
time. Effective health promotion activities include a suffi-
cient amount of fluid intake, vegetable and fruit consump-
tion, the required quantity of sleep, physical activities and
avoiding stressful situations. Despite this, merely the fre-
quency of daily fluid intake is of high (80.5%) standard, and
the gap between recognition and action is only 12.2%. It
seems continuously more common that fruits and vegeta-
bles arrive on the tables of consumers, the 26.5% difference
between the two values can be considered insignificant. A
similar situation exists in the case of the required quantity
of sleep, although the gap is to be reduced further. It ap-
pears that the major distinction is between the factors of
mental health; the need for recreation and avoiding stress-
ful situations has already been recognised, but the realisa-
tion of these activities is measurably behind (50-55%). In
the order of preference, the social dimension of health (so-
cial life) is in the mid-range; however, merely 15% of the
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respondents were active from this point of view. There is
some cause for debate over nutrition awareness: the con-
sumption frequency of healthy food is under 15%, and the
gap between significance and activity is almost 40%.

C. Behaviour Change in Nutrition Awareness

The question arises, in which stage of behaviour change the
Hungarian population is, with regard to the specific dimen-
sions of health behaviour. We used the Transtheoretical
Model to give consideration to the stage of consumers’ tran-
sition to healthy diets [25], i.e., the number of people who
reached the level of action and maintenance. The Trans-
theoretical Model divides human behavioural change into
five stages [26]: Precontemplation, Contemplation, Prepa-
ration, Action and Maintenance. To get a better interpreta-
tion of data mention must be made that here we refer to con-
sumer perception of healthy diets independently of the fact
to what extent the given way of nutrition can be regarded
appropriate from the viewpoint of nutritional science. Re-
search findings are summarised in Table 4.
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TABLE 4
STAGES OF BEHAVIOUR CHANGE IN NUTRITION AWARENESS

Response Category Distributions of Responses
N %

I do not intend to change my old habits 240 48.0

to an allegedly healthier diet. (Precontemplation)

I feel the need to change to a diet considered 113 22.6

healthier in my interpretation. (Contemplation)

In the coming one month, I will take steps (Preparation) 35 7.0

to change to a diet considered better in my interpretation.

I changed to a healthier diet in 25 5.0

the past six months. (Action)

I have been following a healthier diet for more than 87 17.4

six months, the chance of relapse (return to my old habits) is minimal. (Maintenance)

Source: [25], N =500

The results suggest that 48.0% of the Hungarian popula-
tion will not adopt a lifestyle deemed better in the com-
ing six months. Precontemplators place very little empha-
sis on behavioural development, as they are unmotivated by
health campaigns and unaware of the consequences of their
inactivity. 22.6% of the respondents see real incentive to
change from old to a more conscious nutritional habit. The
literature mentions people in this group as Contemplators,
who have a propensity to weigh the costs and benefits of
changing. The rate of the two least active groups is 70.6%,
which is extremely high. Merely 7.0% of consumers are
ready to take action in the coming six months (Preparators),
whereas an additional 5.0% have already adopted a health-
ier diet (in their interpretation). It is comforting to note
that nearly one-fifth of the Hungarian population (17.4%)
has made modifications in their lifestyles for more than six
months, and the rate of relapse was minimal (Maintenance).
Changes gradually become regular and commonplace for
this group, and its members do not rely on constant rein-
forcement by their social environment.

D. A Program for Lifestyle Changes: Nutrigenomics-
based Personalised Nutrition
Nutrigenomics-based personalised nutrition, as a new tech-
nological and nutritional principle, may offer good opportu-
nities to enhance the objective health status of the popula-
tion substantively to promote lifestyle changes, leading to
lifelong health. Precisely for this reason, we sought to ad-
dress those crucial psychological processes that lead to the
acceptance of the new technology (product) and the devel-
opment of positive consumer attitude. The underlying aim
of our research was to identify and use a successful model
(“recipe”), which is suitable to predict the probability of in-
troducing a new functional food product in the market and
also the issues hindering this process. In establishing the
questionnaire, we used two literary sources closely related
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to our research. One of them is an excellent study by [27],
which surveyed consumer attitudes based on a representa-
tive population study concerning genetic tests and person-
alised nutrition. The other study is associated with [28],
a Dutch researcher, who analysed customers’ reception of
nutrigenomics-based personalised nutrition by using a the-
oretical model constructed by him.

As a first step, consumers were exposed to the concept of
personalised nutrition, of which content was the same as
that of a quote by [27]. Interviewers read out the following
questions to the respondents: “The construction of genetic
tests are expected in the future (e.g., saliva sample tests) to
predict the actual risk of subsequent chronic diseases (e.g.,
diabetes type 2 or cardiovascular diseases), i.e., Your sus-
ceptibility rate to the given disease. To avoid any risk, there
is now an opportunity to follow your personal diet with its
best fit with Your genetic profile. It improves the quality of
Your life and can prevent the development of chronic dis-
eases characteristic of You. It is called a genetic test based
personal nutrition profile.”

The introduction of the concept will be followed by four
statements related to their affinity of completing the genetic
test, and the respondents were requested to choose the an-
swers they strongly agreed with (Table 5).

The rate of those who would take genetic testing because
they wish to follow a health-enhancing, personalised, ge-
netically tailored diet (16.0%) is very low. It reveals their
commitment to preventive, personalised health behaviour.
Slightly more than a quarter (28.6%) of the respondents
take an interest in the test findings only in general terms.
However, 24.6% of them categorically refuse to do the test-
ing, and 30.8% are sceptical about the new technology. Sig-
nificant difference (p < 0.001) has been merely found among
age groups (18-29 and 30-39 years old are more recep-
tive to new technologies) and educational achievement (the
rate of academic graduates who would do the testing is

S TAF
Publishing



2018

markedly higher in each case, p < 0.001). The findings lend
themselves to identifying the most suitable drivers to en-
hance consumer willingness to accept personalised nutri-
tion. We used the RONTELTAP’s theoretical model (2008)

Z. Szakaly, K. Peto - Health behaviour, behaviour change. . . . 48

addressing consumer perceptions of personalised nutrition
driven by consumer acceptance and fundamental psycho-
logical processes through which these effects are mediated
(Figure 2).

TABLE 5
AFFINITY TO COMPLETE A GENETIC TEST AMONG THOSE INTERVIEWED

Statement Distributions of Responses
N %

I would do genetic testing, but only because I am interested in its result. 143 286

I would do genetic testing as I intend to follow a health-enhancing, personalised, genetically tailored diet. 80 16.0

I would not do genetic testing in any case. 123 246

I do not know whether I would do genetic testing. 154 308

Source: [25], N =500

Facts influencing consumer
percepiion

( Setting of messages

Consensus among
experts

Who is it beneficial for?

Easy applicability

Freedom of choice

Subjective
norms

Costs'benefits
(perceptions)

Behaviour drivers
(perceptions)

Psychological
processes

Consumer
preferences

Fig. 2. Theoretical model: Enhancement of consumer preference regarding personalised nutrition (Source: [28])

We examined the facts influencing consumer perception by
11 statements. The answers were measured on a scale of
1-5, where 1 represented the lowest approval rating and
five the highest one. The results obtained are demonstrated
in Table 6.

Consumers with the highest mean value rated the option of
free choice the highest (4.52), and 67.4% of them whole-
heartedly agreed with this statement. The favourable mean
value is combined with low standard deviation and coef-
ficient of variation values. Fifty per cent of consumers
(50.4%) agreed that research should highlight the strengths
and weaknesses of personalised nutrition (mean value
4.19). This statement can be interpreted as proof of con-
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sumer mistrust, but it can also serve as a basis for positive
consumer preference. Moreover, in order to reinforce the
above mentioned, the relatively high mean value (3.87) sug-
gests that there should be a consensus among researchers
regarding the benefits of the new technology. However,
consumers express their clear and firm stance that they
should benefit personalised nutrition (3.95) rather than re-
searchers (3.05) or the food industry (2.88). It is consider-
ably more accessible for them to accepta slight modification
in their diets (3.83) than a massive change.

If the above findings are put into the conceptual framework
of the model, we can get the optimised model of the accep-
tance of new health-promoting technologies (Figure 3).
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TABLE 6
ANALYSIS OF FACTS INFLUENCING CONSUMER PERCEPTION (N = 500)
Statement Statistical Indicator

Mean Standard Deviation

Coefficient of Variation,%

Setting of messages

Personalised nutrition enables you to live 3.48
in good health as long as possible.

Personalised nutrition enables you to delay 3.49
the development of diseases and spend less time in ill-health.

Consensus among experts

It is an advantage if researchers fully agree 3.87
on the benefits of personalised nutrition.

Research should highlight the strengths and 4.19
weaknesses of personalised nutrition in detail.

Who is it beneficial for?

It would be desirable if I could prevent 3.95
diseases by a genetic test-based personal diet.

It would be desirable if the understanding of nutrition- 3.05
genetics interaction could offer benefits primarily for researchers.

It would be desirable if the understanding of nutrition- 2.88
genetics interaction could offer benefits primarily

for the food industry to develop special food products.

Easy applicability

[ prefer to keep my old dietary habits and supplement 3.83
them with merely a few personalised products or dietary supplements.

I prefer to transform my earlier dietary habits. I will have to cut or to increase the ~ 3.13
consumption of some food items. Also,

I need to fit an increasing number of new products into my diet.

Freedom of choice

It is better if I can freely decide to choose genetic test based personal diet. 4.52
It is better if the genetic test based personal diet is compulsory for everyone. 191

1.249

1.190

1.111

0.986

1.101

1.286

1.312

1.055

1.261

0.817
1.274

35.89

34.09

28.71

23.53

27.87

42.16

39.31

27.54

40.29

18.07
66.70

Source: [25], N =500

Facts influencing consumer
perception

Psychological
processes

Message of positive
health

R —

1 am not uncertain

Consensus among
experts
R —

Authentic opinion

It is a benefit for me
to preserve my
health
e

This opportunity is
easy to take

I hardly need to
change anything

I am capable of
bringing
independent
decisions

I am free to bring
my decisions

Fig. 3. Optimised model: Enhancement of consumer preference regarding personalised nutrition (Source: Authors’ work based on [28] )
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V. CONCLUSION
It can be concluded that the Hungarian population’s health
interpretation goes well beyond the classical bio-medical
approach, i.e. the multidimensional interpretation of health
is gaining increasing ground. The eight dimensions ob-
tained in the qualitative examination (physical condition,
state of mind, mental clarity, emotional life, natural envi-
ronment, family and friendly relations, infrastructure, spir-
ituality) can be broken down into five levels of significance
and duly reflect the health concept of the Hungarian popula-
tion. The five baseline dimensions [23] have taken on eight
additional dimensions - natural environment, infrastruc-
ture and spirituality - by way of spontaneous statements.
The novelty of the model is underlined by the fact that the
eight dimensions we identified appeared in no other mod-
els.
Although on the level of information and interpretation
the population has started to think of health issues in an
increasingly complex way, it has not been verified by objec-
tive health status indicators. It is confirmed by the fact that
respondents’ self-assessed health can be considered fairly
good, whereas objective statistical data reflect their partic-
ularly poor health status [23].
In most cases, there is a powerful difference between
the significance and the occurrence of performing certain
health-enhancing activities. It means that just like in the
case of the multidimensional interpretation of health we
are more or less aware of what we should do to preserve our
health, but we fail to act accordingly. Consequently, the di-
rect and indirect risks of inactivity should be communicated
to the population. According to the Transtheoretical Model
(TTM) of Behaviour Change, 48% of the respondents do
not intend to change their current nutrition habits, i.e. the
behaviour of about half of the population is closed-minded
or explicitly passive. It draws attention to the differentiated
application of programs supporting the transformation of
our lifestyle and nutrition behaviour.
Nutrigenomics-based personalised nutrition, as a new tech-
nological and nutritional principle, may offer excellent op-
portunities to enhance the objective health status of the
population substantively. However, research findings have
revealed that Hungarian consumers are suspicious of and
uncertain about the new technology despite its apparent
benefits. This slightly positive attitude is likely to be due to
the synergy of several factors. Traditional thinking, aver-
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sion towards novelty play a significant role in it, similarly
to insufficient information and misperceptions about ge-
netic testing. Consumers find the technology new to such
an extent that we could find significant variations between
socio-demographic segments in a few cases only, i.e. con-
sumer preferences could not be grouped, and they showed
a very high standard deviation. Consequently, the selection
of target markets will be difficult or impossible. If we com-
pare our findings with data from six European countries
[27], it is evident that affinity to do genetic testing is the
lowest in Hungary out of the studied countries.

The results obtained can be used in marketing communi-
cation targeting personalised nutrition. Our research sug-
gests that consumers fail to differentiate between the mes-
sages of “live long in good health” and “live shorter in ill-
health”. Both deliver positive messages; if communicators
still face a choice between them, they will focus on “health”.
Evidence-based research findings accepted by credible ex-
perts (e.g. physicians, researchers) in the related scientific
field are essential for consumers. It is no coincidence that
new health-promoting products are advertised with the
“recommendations” of well-known professional organisa-
tions. The type of advantages and to whom the new tech-
nology can be offered are also important considerations.
Consumers “save on their energy”, they cannot change their
habits easily. Therefore each solution that promises a bet-
ter life quality through slight lifestyle modifications seems
to be a successful concept. The desire for freedom and the
right of independent decisions run very high in consumers.
The survey findings reveal the biggest difference between
the assessment of free will and the obligatory nature of
recommendations. “You are the decision maker” type mes-
sages focus on these consumer needs.

As a result, the strategic task is to reduce the rate of un-
certain consumers and to increase their willingness to pur-
chase in the market of functional foods. An excellent exam-
ple of this is the optimised model which can be used in prac-
tice, constructed to influence personalised nutrition-based
consumer preferences according to Ronteltap’s theoretical
model. To summarize, the adoption of healthier lifestyles
within the population is to be supported in any event, taking
into consideration the external (motivating and hindering)
circumstances (objective factors) and needs (subjective fac-
tors).
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