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Towards understanding dietary supplement use among recreational
athletes on the basis of a complex, multifactorial model

ANNA KISS - JUDIT OLAH - JOZSEF POPP - ZOLTAN LAKNER

Summary

The possibilities for development in the food market are rather limited because the market is becoming saturated.
At the same time, the changing values and lifestyle of consumers open new frontiers for development. A striking
example of this is the case of dietary supplements (DS), functional foods. There is a mushrooming number of publica-
tions analysing the different causes and consequences of the increased use of DS, but we do not have an integral picture
of the socio-economic forces behind this innovation success. The methodology of analysis used offers the possibility
of a wide-range adaptation and application of a model. Based on a conceptual model of the system of factors that
influences DS consumption, a closed-ended, anonymous survey was carried out with participation of 617 respondents
(men 32 %, average age 26 years), in Hungary, as a result of which we have determined that 61 % of recreational
athletes use at least one type of DS. There were no significant differences in terms of the socio-economic characteristic
features of respondents. The role of factors influencing DS consumption was analysed through a structural equa-
tion model. Athletes engaging actively in recreational sports consider DS consumption per se as a precondition of
an improvement in performance.
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The saturation of food markets is a well-docu- countries with moderate purchasing power [4].

mented fact in developed states [1] but in emerg-
ing economies, where purchasing power is rela-
tively low, introduction of new product categories
is a difficult task, too [2]. In Hungary, a Central-
European country, where the purchasing power
per capita is just 61 % of the average purchasing
power of the EU member states and less than
a half of that of the most developed Western Eu-
ropean states [3], the market of dietary supple-
ments (DS) has been increasing extremely rapidly
during the last decade, from zero to a business
worth nearly 100 million EUR. Similar processes
have also been taking place in other European

The size of the DS market in Europe was estimat-
ed at 7.2 billion EUR in 2015 [5], which is more
than 150 % of the food industry turnover of Slova-
kia [6]. It is an obvious contradiction that, on one
hand, there are serious doubts concerning their
utility [7], economic efficiency [8] and safety [9],
and at the same time we are experiencing a rapid
proliferation of these products.

An ever-increasing proportion of young recrea-
tional athletes try to become stronger and better-
looking rapidly, with the help of DS [10, 11].
Despite the progress that was achieved in the last
few decades in research into the socio-economic
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aspects of DS consumption, there still remain con-
siderable gaps in our knowledge on the motiva-
tional factors, beliefs and perceptions of athletes,
as well as on specific regional aspects of consump-
tion. This can be explained by two facts:

1. The dietary (nutritional) supplement as
a product-category is a rather obscure one,
because it has no clear-cut definition. The
European Union has been trying to define
DS since 2002 [12], but the result has been
only partially accepted as a suitable defini-
tion. For example, in the opinion of KNAPIK
et al. [13] the legal definition provided by the
Dietary Supplement Health and Education Act
(DSHEA) of 1994 [14] could still serve today
as the standard one.

2. If we wish to understand the system of factors
influencing DS consumption, we have to go
beyond the traditional, often over-simplified
models, because DS consumption is a highly
complex phenomenon, influenced by overlaps
and interplay of a wide range of factors. Con-
sumer behaviour in the field of sports products
has been well studied in developed states, but
our knowledge of consumers’ reaction to these
new products is rather limited. Another prob-
lem is that the majority of studies consider
the phenomenon of the consumption of DS
products as a one-dimensional phenomenon.

Literature review

DS are widely used at all levels of sport. The
use of DS in elite and in Olympic athletes is large-
ly studied, but there is a lack of descriptive data in

the literature with regard to the frequency, types
and motivational factors of DS use among recrea-
tional athletes. The prevalence of DS use is hard
to determine as there is a lack of homogenity in
DS use prevalences among elite and recreational
athletes [13]. As DS use has grown in sports and
exercise environments, it is very important to un-
derstand the motivational system behind the usage
patterns of DS among recreational athletes. The
reasons behind DS use are complex and there are
several theoretical approaches to analyse factors
associated with DS use. Studies showed that de-
mographic variables, social and personal norms as
well as attitudes could be considered as the most
important factors in DS use patterns. The authors
reviewed the literature and summarized some
important primary research examples regarding
models used to understand factors that influence
DS consumption among leisure time exercisers
(Tab. 1).

Potential risk of dietary supplement use

The line between DS and drugs is rather hard
to draw in numerous cases. As the American
Cancer Society’s webpage points out: “drugs are
viewed as unsafe until proven safe, whereas DS are
viewed as safe until proven unsafe” [20]. DS con-
sumption can lead to negative and also to positive
health effects. Many supplements are promoted
with no sound scientific foundation and the qual-
ity control in manufacturing is often inadequate.
Besides the known adverse health outcomes from
DS use, the increasing prevalence of DS consump-
tion appears not to be associated with improve-

Tab. 1. Selection of primary research examples regarding factors associated with dietary supplement use.

Year | Country Theoretical approach

Results Reference

2015 | Brazil A conceptual model based on

demographic factors, socio-eco-

2014 | Germany | In-depth interview and means-end
chain analysis

2013 | Greece | A conceptual model based on

nomic factors, habits and concept |the gym, and perceiving training as moderate or

training
Social physical anxiety, past supplement use, attitudes | TSOCHAS

succeed, confidence, commitment, temperament,
reliability and sociability

Self-perceiving body weight as below ideal, exercising | LACERDA

for 7 to 12 months, spending more than 2 hours at etal. [15]
intense were associated with dietary supplement use

Motivation for using dietary supplements: EBERHARD
strive for appreciation amongst peers and by the and FANTAPIE
opposite sex and reducing the risk of ineffective ALTOBELLI

[16]

measures of social physique and personal norms, predicted intentions to use etal. [17]
anxiety, supplement use and dietary supplement
related social cognition variables

2012 |Iran A conceptual model based on Moderate or high physical activity level, smoking, SAEEDI
sociodemographic factors, physical | gender, eating attitude and age were associated with et al. [18]
activity level, eating attitudes and dietary supplement use
the Stunkard Figure Rating Scale

2012 | United Prototype/willingness model The perceived prototypes of performance enhancing WHITAKER

Kingdom supplement users were related to motivation to etal. [19]
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Fig. 1. Conceptual model of the system of factors influencing dietary supplement consumption.

Hypotheses: H1 — the intensity of sports is proportional with dietary supplement consumption, H2 — sports intensity is also
determined by the level of motivation in the case of recreational athletes, H3 — the motivation level is significantly influenced
by personality characteristics of the athlete, H4 — dietary supplement consumption is influenced by the putative importance of
these products, H5 — the level of trust in personal trainers and in reference persons increases faith or trust in dietary supplement,
H6 — openness towards technological innovations increases the level of acceptance of the risk necessarily attached to dietary

supplement consumption.

ment in public health. According to DICKINSON

and MacKay, the usage of DS is one component

of striving after a healthier lifestyle [21]. Another
study found that taking DS may lead to engage-
ment in health-risk behaviour through the illusory

sense of invulnerability [22].

The novelty of our research is two-fold:

1. In the last few decades, numerous aspects of
DS consumption were studied but so far we
have no comprehensive view on the forces and
motivating factors that prompt consumers to
increase their consumption of these products.
In the current research, we applied a compre-
hensive approach to set up a complex model
which, by confirmative factor analysis, tested
the inter-dependence of various factors that in-
fluence DS consumption.

2. Our research was carried out in Hungary. This
Central-European country has a rather limited
purchasing power and it can be considered as
a “typical” post-socialist country.

Hypothesis development

We considered DS consumption to be the re-
sult of complex factors (drivers). Our hypotheses
concerned the interrelationships of these factors.
The goal of the current article is not primarily the
“reconstruction” of previous results. The paper
is rather based on a series of validated question-
naires and other methodological tools to set up
a “big picture” on the system of factors influencing
DS consumption. It has been proven that, based
on the application of an ordered set of research
hypotheses established on the basis of in-depth

analysis of previous research activities, a qualita-

tively new, holistic system can be constructed. The

hypotheses to be tested were as follows:

H1 —the intensity of sports is proportional with
DS consumption,

H2 —sports intensity is also determined by the
level of motivation in the case of recreational
athletes,

H3 -the motivation level is significantly
influenced by personality characteristics of
the athlete,

H4 - DS consumption is influenced by the putative
importance of these products,

HS5 —the level of trust in personal trainers and in
reference persons increases faith or trust in
DS,

Ho6 —openness towards technological innovations
increases the level of acceptance of the risk
necessarily attached to DS consumption.

The conceptual model of investigations is sum-
marized in Fig. 1.
The aim of our research is threefold:

1. based on a large-scale survey, to obtain a broad
and relatively comprehensive picture of the
current situation regarding DS consumption
among recreational athletes under conditions
of a post-transition or relatively new market
economy,

2. based on a relatively large number of measur-
able variables (responses), to apply a complex
structural equation model offering a system
of factors (drivers) determining or influencing
consumer behaviour concerning DS,
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3. the overwhelming majority of former studies
focused on direct influencing factors of DS
consumption, however, as we have seen this
is not enough to understand the complexity of
factors determining this consumer behaviour
pattern.

That is why our research firstly attempts to put
DS consumption into a broader context, to lay
down the foundations of a long-range, new health-
communication policy to prevent the over-use of
DS, and thus to decrease the potential risk of DS
consumption.

MATERIALS AND METHODS

Questionnaire development

We developed a questionnaire, consisting
mainly of Likert-scale questions. In terms of the
collection of data concerning the categories of DS,
we followed the approach of the seminal papers
of AUSTIN et al. [23]. In line with the results of
previous investigations of CONNER et al. [24], we
considered the DS consumption as an extreme-
ly complex phenomenon, determined by a wide
array of factors. The basis of our model was the
theory of planned behaviour of CONNER et al. [24],
which has been widely used for testing predictors
of health-related behaviours [25]. A set of ques-
tions was asked to determine the pre-supposed
importance of DS consumption (behavioural
beliefs). Normative beliefs were measured by two
sub-groups: the role of reference persons and
peers, and the role of personal trainers, in be-
haviour. Among factors that facilitate or inhibit
DS consumption, the most important is trust in
the declared effect of these products. Openness
of athletes is a decisive factor in risk acceptance.
This is the reason why we applied a four-item scale
to measure the attitude of consumers towards
innovations in general. Intensity of sports was
measured by the frequency of sports-activity: the
weekly number of hours spent doing sports, and
participation in sports-competitions. On the basis
of the literature, we supposed that extroversion is
an important factor in the case of recreational ath-
letes. This is supported by the results of GARCIA-
NAVEIRA and Ruiz-BARQUIN [26]. The scales and
the basic questions are summarized in Tab. 2.

Ethical approval

All steps of research from conceptual planning
to data collection were supervised by the ethical
committee of Szent Istvan University (Budapest,
Hungary).
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Recruitment

Our target group was recreational athletes.
In line with the opinion of MALINZAK et al. [27],
a recreational athlete is a person who does some
sports activity three times per week or less, but
does not follow a professionally designed training
schedule.

Questionnaire administration

There were two sources of completed ques-
tionnaires: 275 completed questionnaires were
obtained from a total of nine personal train-
ers in eight gyms in five cities of Hungary. These
participants helped our work for a small reward.
They sent the questionnaires to their guests via
e-mail. Other 342 appraisable questionnaires
were obtained through e-mail from recreational
athletes, who helped our work voluntarily. They
were informed about our research project via the
Facebook-pages of the gyms. Participants were
required to be at least 18 years of age to com-
plete the questionnaire, and only respondents
who reported taking at least one DS within the
past year were eligible to complete the survey.
Respondents indicated which supplements they
had used from a list of common DS; in addition
they also had the option to indicate “other” and
list any other products used.

Data collection procedure

Participants completed an online questionnaire
hosted on a server of Szent Istvan University, as
designed by the authors for this study, which re-
quested demographic information and informa-
tion on physical activity as well as current and po-
tential use of DS. The survey instrument contained
items adapted from similar surveys conducted pre-
viously. Information on motivation, beliefs, advice,
supplement sources and knowledge of supplement
contamination was assessed using closed-ended
questions. To answer these questions, recreation-
al athletes were asked to choose from multiple
options.

Participants

A sample of 617 adults from all over the
country participated in the study, the majority of
whom were female (68.8 %). An age limit was im-
posed, as respondents had to be between 18 and
35 years of age. The average age of respondents
was 26 years (standard deviation 4.4). The major-
ity (53 %) were town-dwellers, with half of them
doing some kind of sports activity on a daily ba-
sis. The proportion of respondents with second-
ary education was 40 %, while respondents with
at least a Bachelor of Science or Bachelor of Art
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Tab. 2. Level of acceptance of various statements concerning dietary supplement consumption.

Statement Abbreviation | Average | SD
Supposed importance of dietary supplement (Cronbach alpha: 0.85)
For us, athletes, DS consumption is a necessity NECESSARY 3.22 0.97
| doubt that without DS consumption my goals could be achieved in the | SHORT RUN 3.04 0.87
short run
DS consumption offers the possibility to achieve better results in EFFICIENCY 2.96 1.02
a shorter time
Without DS use one can’t achieve good results PERFORMANCE 3.69 0.79
Without DS consumption | won’t be able to achieve my desired FUTURE RESULTS 2.89 0.82
sport-results in the future
Without DS consumption | won’t be able to achieve my desired shape FUTURE SHAPE 3.03 1.04
in the future
| think that if | gave up the consumption of DS, my sporting-performance | PERFORMANCE DECREASE | 2.93 1.05
would decrease
| will get the desired social recognition factor if | consume DS FASTER 2.99 0.98
| think that DS consuming athletes are more successful than others SUCCESS 2.98 0.99
Openness of respondent (Cronbach alpha: 0.74)
| have many friends SOCIAL 2.91 1.11
| am cooperative COOPERATIVE 3.03 0.68
| like novelties NOVELTIES 3.04 0.76
Generally, | appreciate other people’s attempts, even if they fail ACCEPTOR 3.19 0.79
Risk-acceptance (Cronbach alpha: 0.77)
| can imagine that DS consumption could lead to unwanted side effects, |SIDE EFFECTS 3.27 1.32
but such is life
Sometimes | worry about a too high level of DS consumption, but | do RISK 2.75 1.28
everything to achieve the desired results
Trust (Cronbach alpha: 0.83)
If DS consumption could have adverse effects, it would not be available | SAFE 3.32 1.22
for sale legally.
DS consumption is safe and harmless HARMLESS 3.37 1.29
The long-term consumption of DS does not cause unwanted health LONG-TERM EFFECTS 3.21 1.11
effects
Personal trainer’s influence (Cronbach alpha: 0.89)
My personal trainer has advised me to use DS COACH ADVICE 2.84 0.98
My personal trainer helps me to choose the appropriate DS COACH HELP 3.21 0.88
In the opinion of my personal trainer, regular DS consumption is COACH INFLUENCE 3.50 0.76
necessary for me
In the opinion of my personal trainer, DS consumption will improve my COACH ENCOURAGE 2.78 1.02
performance
Reference persons’ influence (Cronbach alpha: 0.829)
My friends and peers consume DS PEERS CONSUMPTION 3.25 1.11
The performance of my peers has been improved by consumption of DS | PEERS PATTERN 3.08 1.20
| often see that even the top-athletes consume DS TOP ATHLETES PATTERN 3.47 1.31
Extroversion (Cronbach alpha: 0.93)
| have ambitions of being at the centre of attention FOCUS 3.00 0.72
| am often at the centre of society POPULARITY 3.21 1.10
It does not take me much time to start getting involved in social activities | EXTROVERT 3.02 0.82
at my new workplace.

The table only contains data from directly measured variables, included in the final model. Scale: 1 — absolutely do not agree,

5 —fully agree).
DS - dietary supplement, SD — standard deviation.
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degree were over-represented. Educational quali-
fication of respondents was defined according to
the International Standard Classification of Edu-
cation (ISCED) [28]. Typically, their occupation
was working (55 %) or studying (29 %). Half of
the respondents were engaged in some sports ac-
tivity at least twice a week, and one third regularly
participated in sports competitions (Tab. 3).

Tab. 3. Characteristic features of respondents.

Age

Average age of respondents 26.2 years
Gender (distribution)

Male 32.2 %
Female 67.8 %
Place of residence (distribution)

Village 71 %
Town 53.3 %
Capital city 26.7 %
Weekly frequency of sports activity

| do not do sports on a weekly basis 3.9 %
On some occasions 34.5 %
Practically on a daily basis 50.5 %
Average time, spent with sports per week 6.38 h

Highest accomplished qualification level (distribution)

Elementary school, vocational school 9.0 %
Secondary school 40.0 %
Bachelor of Sciences/Bachelor of Arts 40.0 %
Typical activity (distribution)

Working 54.9 %
Studying 28.6 %
Other 4.7 %

Tab. 4. Frequency of dietary supplement use.

Type of dietary supplement of CO?:S;ZE?; [%]
Vitamins or mineral supplements 64.3
Proteins 45.5
Carnitine 21.2
Isotonic drinks 18.0
Carbohydrates 14.9
Muscle gainer shakes 10.2
Pre-workout formulas 10.2
Weight control formulas 9.0
Taurine 8.6
Others 4.7
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Statistical analysis

Structured equation modelling was used to de-
termine the relationship between different motiva-
tional factors and DS consumption. In the model,
different latent (hidden) motivational factors were
determined by attitude-scale variables, measured
on a five-point Likert scale. The structural mo-
delling was carried out using lavaan software [29],
following the guidelines of KLINE [30]. DS con-
sumption was calculated as a product of frequen-
cy of intake and the number of DS product ca-
tegories consumed, excluding vitamin and mineral
supplements, consumption of which was practi-
cally general. The validity of scales was tested by
Chronbach alpha.

RESULTS

Analysing the socio-demographic characte-
ristics of the respondents, it was obvious that stu-
dents studying in the capital city, with a higher-
than-average qualification in the family, were
over-represented in the sample. This could be con-
sidered as a positive fact, because it has been well
documented over the last few decades that con-
sumers living in Budapest with an above-average
socio-cultural background are in a better position
to influence attitudes toward DS than the general
public.

The majority of respondents consumed DS on
a regular basis (Tab. 4). The most important DS
products were vitamins and mineral supplements.
Nearly two-thirds of the respondents consumed
these products daily. Protein powder supplements
were consumed by nearly half of the respondents,
and L-carnitine consumption was also rather high.
We were unable to prove a significant difference
in DS consumption according to the place of resi-
dence, qualification and income position of re-
spondents. This was supported by the fact that
when applying the ANOVA tests, we were unable
to prove significant differences between DS con-
sumption, as a dependent variable, and the place
of residence (four levels), qualification (four
levels) and income position (five levels) of re-
spondents by various tests.

The basic statistics of attitude responses
(Likert scale) are summarized in Tab. 2. Distribu-
tion of values followed normal distribution. The
coefficient of variation (CV) was 35-45 %, with
the exception of statements regarding the impor-
tance of an aesthetic body, where CV was 8-12 %.
Analysis of Cronbach alpha values of different
scales suggested an acceptable level of scale
reliability.
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In the hypothesis-testing phase, we were able
to fit a model, which fitted relatively well. The
model presented in Tab. 5 and Fig 2 was accepted.
We applied the above-mentioned approach since
it fitted well as evalueted by chi-square test, root
mean square error of approximation (RMSEA)
of 0.056, goodness of fit index (GFI) of 0.980 and
comparative fit index (CFI) of 0.86, according to
generally accepted standards of structural equa-
tion model fitting of BYRNE [31], and the results
were well interpretable.

Empirical results supported the majority of
hypotheses. There was a relatively loose correla-
tion between the extrovertedness and the results
orientation, but there was a strong, significant
relationship between the results orientation, as
a motivational factor, and the intensity of sports
activity. On the other hand, openness of athletes
towards technological innovations will increase the
level of risk acceptance and boost the trust in new
solutions in sports nutrition. Level of trust will be
influenced by reference persons and, to a lesser
degree, by the trainer.

The two most important factors of DS con-
sumption were the supposed importance of these
products to sports performance, and sports inten-
sity. Sports intensity is considerably influenced by
results orientation, which is a function of the ex-
troverted personal characteristic of a respondent
[26]. Our results showed a high level of extrover-
sion within the majority of responding recreational
athletes. From this it followed that, in the case
of respondents, intensive sports activity could be
considered as a per se factor, promoting the use
of DS: athletes engaging actively in sports activi-
ties, even at a recreational level, did not weigh the
necessity of DS products, but rather considered
them a natural pre-requisite of athletic success
(Fig. 2). As a summary, it can be stated that the
consumption of DS products has gained popularity
in Hungary. We were unable to prove a significant
difference from the point of view of the place of
residence of respondents and the consumption of
these products by chi-square test.

DISCUSSION

The current article provides data on a case
study of DS consumption in Hungary. Our goal
was to apply a complex structural equation model
characterizing a system of factors determining or
influencing consumer behaviour concerning DS.
The supposed importance of DS was consider-
ably influenced by the level of trust. This latent
factor was based on the effect of personal trainers

Tab. 5. Unstandardized and standardized regression
coefficients of confirmatory factors.

Regression coefficient
Factor

UNSTD STD
Extroversion
FOCUS 1.00 0.34
EXTROVERT 1.62 0.45
POPULARITY 1.29 0.31
Results orientation
SOCIAL 1.00 0.20
COOPERATIVE 1.46 0.09
NOVELTIES 2.72 0.1
ACCEPTOR 1.17 0.09
Risk acceptance
SIDE EFFECT 1.00 0.23
RISK 0.07 0.09
Trust
SAFE 1.45 0.55
HARMLESS 1.23 0.74
LONG-TERM EFFECTS 1.22 0.75
Reference persons
PEERS CONSUMPTION 1.00 0.52
PEERS PATTERN 1.74 0.85
TOP ATHLETES PATTERN 1.09 0.56
Personal trainer
COACH ADVICE 0.95 0.84
COACH HELP 0.82 0.80
COACH INFLUENCE 0.92 0.88
COACH ENCOURAGE 1.00 0.91
Sport intensity
Frequency of physical activity 1.00 0.59
Time spent with sport (hours) 9.38 0.74
Competition 0.75 0.55
Supposed importance of dietary supplements
NECESSARY 1.00 0.60
PERFORMANCE 1.05 0.61
FUTURE SHAPE 1.01 0.64
FUTURE RESULTS 1.25 0.80
PERFORMANCE DECREASE 1.26 0.75
FASTER 1.25 0.53
SUCCESS 1.26 0.65
EFFICIENCY 0.83 0.58

UNSTD - unstandardized, STD - standardized.
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Fig. 2. Structural equation of factors influencing consumption of dietary supplements.

Regression coefficients between factors are given (standardized values are given in brackets).

and reference persons. These findings support the
opinion of SAEEDI [32] concerning the extremely
high influence of personal trainers. In Tehran, it
was crucial for 44.6 % of fitness club participants
to be advised about DS, and their primary source
of information was their personal trainer. Our
results highlight the importance of the effect of
peers in the case of adults, supporting the results
of actor DENHAM [33]. It is important to empha-
size that the effect of personal trainers is much
higher than that of reference persons. In the latter
category, the behaviour of top athletes is extreme-
ly important. This effect is extensively emphasised
by the promotional campaigns of DS producers.
Another important influencing factor of DS use is
risk acceptance, which is considerably determined
by the openness of respondents. This fact is in line
with the results of risk-research literature [34].
Our results show the high proliferation of DC con-
sumption among recreational athletes, but as can
be seen from the model, there is a relatively low
level of consciousness concerning DS consump-
tion. A considerable number of athletes saw these
products as a necessary requirement for success.
EBERHARD AND FANTAPIE ALTOBELLI [16] proved
that one of the motivations of DS consumption
was reduction of the risk of ineffective training.
The results of this study highlighted that one of
the most important factors of DS consumption is
sport intensity. LACERDA et al. [15] and SAEEDI
et al. [18] also proved that moderate or high physi-
cal activity level and the mean time (in terms of
hours) spent in a gym were associated with DS.
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CONCLUSIONS

It can be stated that, based on the analysis
of complex system of factors, taking into consi-
deration the social and psychologic aspects, DS
consumption is a relatively new phenomenon in
dietary patterns of recreational athletes. Accord-
ing to our results there is a significant relationship
between the influence of personal trainers, sport
intensity, level of risk acceptance, trust in various
sources of information and the DS use of recrea-
tional athletes. The prevalence of DS consump-
tion is increasing among recreational athletes, but
there is a lack of authentic or unbiased sources
of information, which is why it is necessary to
create and develop new platforms and fora for
constructive, multilateral dialogues between
different stakeholders, namely, medical science,
sport science as well as social science specialists,
public (e.g. sport clubs, coaches, influencers), nu-
traceutical industry and consumers (recreational
athletes). In parallel with this, it is necessary to
develop high quality educational materials aiming
at better understanding the effect of DS consump-
tion on athletes’ physiological condition and per-
formance as well as to encourage critical thinking
of consumers in relation to aggressive promo-
tional campaigns of DS producers and retailers.
A good example of this is the “Safeyou” project
[35]. Based on the specific role of trainers in the
information-flow process, it would be important to
upgrade the knowledge level of personal trainers
on sports nutrition in general and on the effects
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and side-effects of DS in particular. It would be
highly desirable to outline a joint action plan with
a detailed roadmap for consumer communication
with specific emphasis on the demand in Central
and Eastern European countries. From the point
of view of increasing the efficiency of communica-
tion, the wide-ranging application of mobile com-
munication devices is a key factor. The intense use
of community sites and mobile devices is a cha-
racteristic feature of the new generation of con-
sumers. As we have seen, there is a high tendency
towards extroversion among recreational athletes
and this increases their accessibility through inter-
active means of communication.

To the best of our knowledge this is the first
comprehensive model of DS consumption based
on an enhanced theory of planned behaviour
model, but this should be considered as a first
step to understand the system of factors influ-
encing DS consumption by recreational athletes.
The main limitation of the current study was the
relatively small number of participants, conse-
quently this research cannot be considered repre-
sentative in terms of the number of recreational
athletes in Hungary. However, results are similar
to other significant studies in assessing the fac-
tors associated with DS use. The most important
pathway of further research should be as follows:
in-depth analysis of influence of traditional and
community media on DS consumption, determi-
nation of influence of differences in socio-cultural
environment and qualitative analysis of personal
experience on consumption. The DS consumption
is a highly complex issue, having social and medi-
cal aspects. That’s why co-ordinated, international
efforts are needed to collect more reliable infor-
mation for working out a modern regulatory and
consumer education framework.
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