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Abstract

:

In addition to preserving their health, young people can also play a role in providing information to wider society. Nutrition habits that have developed over the years at college have an impact on the foundation of a lifelong lifestyle. Our aim was to identify university students’ online and offline information-seeking attitudes related to healthy nutrition and create a new theoretical concept. Participants were university students (n = 612), and the self-administered, paper-based questionnaires were sent out to nine Hungarian universities. Both descriptive and multivariate statistical procedures were used in the analysis. Online and offline information sources were categorized. In relation to university students’ information-seeking competence, the component of electronic health literacy was determined. In analyzing attitudes, the components of acceptance of, incentive for, and rejection of or ambivalence towards healthy nutrition were identified. The information-seeking categories related to the stages of university students’ conscious transition to healthy nutrition were also identified. University students’ competences related to electronic health literacy are essentially favorable. This target group accepts healthy nutrition and tries to recommend it to others, too. However, a rejecting or ambivalent attitude could also be identified. Online and offline sources of information accompany university students’ transition of the relevant stages of changes. The theoretical concept that we developed can contribute to bridging gaps in the interrelatedness of diverse information sources and healthy nutrition.
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1. Introduction


The WHO [1] defines health as a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity. Felman [2] claims that the balance of mental health (in addition to a lack of depression and anxiety, the ability to enjoy life and a feeling of safety) and physical health (regular physical activity and a balanced diet) is crucial to the reduction in the risk of various diseases. It is beyond dispute that health is one of the current megatrends. In their spending, the individuals’ primary aims are no longer to cure diseases, but to prevent them with some products or services [3,4,5,6]. In most cases health can be identified with a healthy lifestyle. This statement is confirmed by the research of Holly et al. [7] in which it is suggested that a healthy lifestyle is one of the most determinant factors in an individual’s intention to improve health. Von Bothmer and Fridlund [8] demonstrated that the health behavior of Swedish university students was most determined by the nature of their healthy lifestyle. It is important to state that 16.3% of Hungarians perceived their lifestyles as very good, while in the countries of the EU 21.3% of the population had a similar opinion [9]. Conscious transition to and maintenance of a healthy lifestyle depend on a number of factors, with one of the most important being the development of an appropriate diet [10,11,12,13], and lack of information about a diet which is considered healthy emerges as a typical confounding factor [14]. During the transition to healthy living, recommendations by friends, the opinions of nutrition professionals and peer pressure among young people can have positive effects [15,16,17]. Taking global tendencies into consideration, in 2016, over 1.9 billion people were overweight (18 years of age and older), of whom over 650 million were obese. In the group of children and adolescents between 5 and 19 there were over 340 million who were in the overweight or obese category [18]. Among non-communicable diseases diverse chronic diseases (e.g., cardiovascular diseases and tumors) can be identified as one of the major problems of 21st century society. One of the root causes of these diseases is inappropriate diet [19]. Hungary is in the leading group for mortality trends from cardiovascular diseases since, as per 2016 WHO data, close to half of all deaths (47%) were caused by these diseases [20]. The various chronic diseases primarily threaten older people [21]. The role of younger age groups is of major importance in the fight against the above diseases, as they are able to prevent more severe problems with the help of a more conscious and healthy lifestyle [22,23,24].



The relationship between health and nutrition has been a well-known scientific and public issue for decades now [25]. Healthy eating means the regular consumption of a variety of foods and drinks, which, if consumed in appropriate ways and ratios, can contribute to the reduction in the risks of certain diseases. A healthy diet provides the body with adequate nutrition, vitamins, and minerals. Creating a varied diet is crucial in preventing health problems caused by states of deficiency and excessive intake. Thus, consumption of foods considered healthy, including vegetables and fruit, and increasing the consumption of fish, wholemeal cereals (e.g., buckwheat, millet, and quinoa) is especially recommended, as is increasing the consumption of low-fat milk and dairy products. Furthermore, the consumption of animal fats and foods with high sugar and salt content should be reduced [26,27,28,29,30].



In many cases, healthy eating is not a priority among university students yet, as eating is a source of pleasure, and tastes, commercials, advertisements and fads considerably influence their food-buying and consumption preferences. For them, food appears as a status symbol and less as a source of nutrition [22,31]. Other researchers have addressed the knowledge of university students about nutrition in several aspects (predicting variables and phenomena). In analyzing first-year students in Kuwait, El-Sabban and Badr [32] found that threshold of adolescence and young adulthood, young people’s attitude to food is affected by several environmental (the knowledge of nutrients) and cultural (practical or theoretical type of colleges) factors. In their research on Thai students, Tanvatanagul and Uaphanthaseth [33] concluded that their main concern in switching to a healthier lifestyle was motivated by their desire to improve their bad eating behavior. Further research was conducted into the omission of the main meals (most frequently breakfast) among university students, along with low consumption of vegetables, fruit and dairy products [34,35,36,37]. Tavolacci et al. [38] examined French university students’ eating disorders. It has been found that students with eating disorders are more likely to seek the advice of their doctor for symptoms of stress and anxiety than students without eating disorders. Gergely et al. [39] drew a parallel between the health-conscious attitude of Hungarian university students and regular exercise, conscious shopping, and a life free from harmful compulsive activities. Their findings are important because, among other things, the university years are a particularly critical period in terms of laying the foundation for a lifelong lifestyle. A body of research shows that the lifestyle developed during university years considerably determines the emergence or avoidance of chronic diseases [40,41,42,43].



It has been established that certain factors influence an individual’s transition and adherence to healthy eating. Walter and Skerrett [44] refer to a lack of financial resources as a factor preventing the switch to health-conscious eating. Gál et al. [45] argue that consumer’s associations (e.g., diet, slimming cure) related to healthy eating significantly affect actual behavior. Based on this, it can be concluded that credible information is of the utmost importance because the majority of consumers have insufficient or poor basic knowledge in the field of healthy lifestyle [46]. All the information available about healthy eating makes it difficult for consumers to identify accurate information. Providing consumers with knowledge is a crucial factor, which, if complemented with motivation, can contribute to changing eating-related attitudes, which, in turn, can lead to more conscious eating [47,48].



Prior information-seeking, which enables the individual with a preference for a potential for lifestyle transition to make informed decisions, is a prerequisite for health consciousness. This can be compared to the definition of health literacy. Health literacy: “it is linked to literacy and entails people’s knowledge, motivation and competences to access, understand, appraise, and apply health information in order to make judgments and take decisions in everyday life concerning healthcare, disease prevention and health promotion to maintain or improve quality of life during the life course.” [49] (p. 3). The concept of electronic health literacy can be identified as the appearance of the above factors on various internet platforms, like health websites [46]. In order to improve the low levels of health knowledge, the integration of gamification into various health applications (e.g., fitness tracking, nutrition diaries) can be beneficial. This method increases health knowledge or understanding the full functionality of apps [50]. The population of Hungary can be classified into the following levels of health literacy: insufficient (20%); problematic (32%); sufficient (38%); and excellent (11%). Based on the aggregate index (32.3%) Hungarians occupy the middle ground among the European countries examined [51].



The traditional sources of information (e.g., television, radio, the press, and personal consultation with a specialist) are being increasingly complemented and replaced by new and novel digital opportunities to obtain information. In this way consumers can form relevant and often customized approaches when deciding what product they should choose which would be the most beneficial to them. This relationship is particularly true in the case of shopping for food. There are indications that digitalization significantly affects the shaping of the attitudes of consumers toward food consumption. This is most evident in the online search for food information (e.g., scanning QR codes on a product package with a mobile phone or using search sites) [52]. In Japan, a separate campaign has been launched in which Society 5.0 is used to recommend different health and lifestyle values to individuals [53]. The increase in the importance of digitalization can be compared to people’s Internet use habits. On a global level, 64.7% of the population can be considered active Internet users, while the corresponding ratio in Hungary is 90%, (similar to EU data) [54]. A considerable proportion of our time on the Internet is spent searching for various types of content. Eurostat [55] data show that 63% of Internet users in Hungary search for health-related content (diseases, injuries, eating and health improvement). The corresponding ratio in the populations of EU27 countries is 55%.



Digital health shows parallels with technologies that have an effect on the provision of information and the improvement of health literacy. A new phenomenon, we call it “digital health” and define it as “the cultural transformation of how disruptive technologies that provide digital and objective data accessible to both caregivers and patients leads to an equal level doctor-patient relationship with shared decision-making and the democratization of care” Meskó et al. [56] (p. 1) [57,58]. The efficiency of mobile applications in nutrition-related decisions is ever more important. Due to digitalization, new methods of nutritional assessment are developing fast [59].



Seung-Dae and Myung-Gwan [60] investigated South-Korean university students’ search for health-related information. They found that information-seeking on the Internet is much more efficient than use of the traditional channels of information on account of its real-time nature. Achampong et al. [61] examined university students’ search for health-related information on social media platforms. They concluded that students find it easy to gain access to health-related information and most of them are happy to rely on it when making decisions about their health.



The main objective of this research is to use a theoretical concept with empirical results to identify university students’ online and offline information-seeking behavior for healthy nutrition. In our analysis, we created categories based on the perceived significance of online and offline sources of information. Then we compared these with electronic (digital) health literacy related to healthy nutrition as well as various attitudes and competences. We included variables of subjective perception in relation to healthy nutrition in the relationship. Based on preliminary research, we concluded that there is a relative scarcity of research into university students’ healthy nutrition internationally, and particularly in Hungary. The majority of research investigates generations younger than university students. Another reason why we decided to investigate university students’ attitudes is that, in using sources of information, online channels of communication (particularly social media platforms) appear to be increasingly important compared with traditional or offline channels [61,62]. Our hypothesis is that, in searching for information related to healthy nutrition, university students do not only lay the foundation for a transition in their own behavior but can even act as intermediaries, imparting information from themselves to other generations.




2. Materials and Methods


2.1. Sampling Procedure and Method of Data Recording


In our research, a quantitative questionnaire survey was performed between January and March 2020. The Faculty Ethics Committee of the Faculty of Economics of the University of Debrecen examined and approved the research from an ethical point of view (reference number: GTKDH/71/2021). To elicit answers, a paper-based self-administered questionnaire was used. After prior consultations, the questionnaires were sent to the 10 university campuses around the country where students of faculties with an economic sciences profile were targeted. Preliminary consultations mean that we had formally contacted the leaders of the selected university faculties and asked permission to conduct research among their students. We also asked for their assistance in distributing the questionnaires. The ten largest universities by student population in Hungary were included in the research. The reason for this is to maximize our selection opportunities from the undergraduate target group. The reason for choosing the economics-oriented courses is that our research group also represents this field of science, thus we considered the research in this field has been considered to be the most relevant for us. Our target group consisted of students from bachelor’s, master’s and university level vocational training. One hundred questionnaires were sent to each university campus. Roughly the same number of questionnaires were returned from nine campuses. A total of 1000 paper-based questionnaires were sent out during the questionnaire research. Of these, 630 were returned and 612 were appropriate for evaluation. At the time of the study, the COVID-19 pandemic situation was already underway and, because of the epidemiological measures, large numbers of questionnaires could not be completed. To preserve the original concept of the research, we did not switch to conducting the survey online for the rest of the questionnaires. Among the topics examined in the questionnaire, the subjective perception of students’ healthy eating, attitudes, and channels of information used in information-seeking for healthy nutrition, as well as the types of their use, were analyzed.




2.2. Sociodemographic Background of the Sample


Table 1 summarizes the sociodemographic features of the university students surveyed. In the sample we see a higher number of females and those living in municipalities. The age distribution of the students can be regarded as balanced, but 20 and 21-year-olds were in the majority. The majority of the respondents were bachelor-program students at the University of Debrecen. The majority of respondents spend an average of 3 to 5 h a day using the Internet. In terms of their subjective income perception, the majority of the students and their families live well on the income at their disposal and can even save some of it. The respondents regard themselves as being moderate-level health-conscious. The BMI index of the overwhelming majority of the students is in the normal range. Outside of the gender variable, concerning the other sociodemographic features, no significant differences were found as a function of the elements of the theoretical concept.




2.3. Adapted Models


The following section gives a detailed description of the types of earlier models and research segments used or adapted during the research to create our own theoretical concept.



2.3.1. Importance of Online and Offline Sources of Information Related to Healthy Nutrition


The sources of information were examined by the categories differentiated by Szűcs et al. [48] based on their importance, complemented with traditional and Internet-based sources. Respondents could evaluate the importance of information on a scale of 1–5 (1—not important at all; 5—extremely important). In the questionnaire, the importance of 20 different sources of information was examined in relation to information-seeking for healthy nutrition. In terms of the nature of the sources of information, we identified online (6 elements) and offline (14 elements) categories. Section 3.1 provides a detailed discussion of the relevant elements of the two categories. In creating the theoretical concept, data reduction of the measurement variables for the examination of online and offline categories was performed by calculating the arithmetic mean, which has the advantage of reducing the weight of relative errors in the individual responses [63].




2.3.2. Subjective Perception of Healthy Nutrition—Time Interval of Online and Offline Information-Seeking


The subjective perception of healthy nutrition was incorporated into the concept through two variables. The perception of the aggregate time interval of information-seeking for healthy nutrition spent on online and offline forums was included in our research, based on works by Jepsen [64], (Internet Search Model, ISM) and Fehér et al. [52]. Information-seeking was examined on a 5-point ordinal scale with the following statements: “A very long time spent on online searching”; “A relatively long time spent on online searching”; “A similar length of time spent on offline and online searching”; “Relatively long time spent on offline searching”; “A very long time spent on offline searching”. During the analysis, frequency distribution was calculated.




2.3.3. Relative Perception of Healthy Nutrition—Transtheoretical Model (TTM) of Change in the Case of Transition to Health-Conscious Nutrition


The transition to health-conscious nutrition was examined using the transtheoretical model (TTM) of change on a 6-point ordinal scale [65,66,67]. Using the TTM model, questions were asked about the different stages that the university students involved in the research represented in their transition to healthy nutrition. The analysis was performed using the five stages of the TTM model (Figure 1). The statements about the relevant stages in the transition to healthy nutrition were determined based on research by Szabó [67]. The interpretation of the data needs to be complemented with the proviso that what we have in question here in practice is nutrition deemed healthy by the consumer. This is independent of how healthy nutritional science considers a particular way of eating.




2.3.4. Components of Attitudes towards Healthy Nutrition and of Electronic Health Literacy


Internet searches for healthy nutrition were analyzed using the electronic (digital) health literacy scale (eHealth Literacy Scale, e-HLS) identified by Britt et al. [68]. The original and extended versions of the scale are used extensively by researchers [69,70,71,72]. The 8 statements used in the analysis were translated into Hungarian and were complemented with expressions related to healthy nutrition. The statements are described in Section 3.4. Respondents could rate the factors on a scale of 1–5 (1—not characteristic at all; 5—entirely characteristic).



In analyzing attitudes towards healthy nutrition, respondents had to rate the 23 statements compiled based on works by Szűcs et al. [48], Szabó et al. [73], and Szakály et al. [12]. The university students responded to the statements on a scale of 1–5 (1—do not agree at all; 5—strongly agree). The statements were as follows: 1. It is impossible to provide a common recipe for healthy nutrition for everyone, since everyone needs to pay attention to different things; 2. We know far more about what we should change to eat healthily, but, unfortunately, we do little to achieve it; 3. For a healthy person it is sufficient to pay attention to having variety, balance and moderation in nutrition; 4. However healthy something is said to be, I don’t force it if I don’t like it; 5. Healthy eating is not about punishing ourselves, on the contrary, it is a source of pleasure; 6. Phytosterols, flavonoids, antioxidants, probiotics—one is at a loss for choice, there are so many unknown concepts and one is becoming more and more puzzled as to what to do if one intends to eat healthily; 7. Healthy nutrition is very costly; 8. Knowledge about healthy nutrition keeps changing and expanding, thus it is difficult to keep up with it; 9. What tastes good makes me really healthy; 10. I have tried several times to eat healthily but, after temporary self-punishment, I have returned to my usual ways; 11. Healthy nutrition always reminds me of slimming cures; 12. I eat a perfectly normal diet so my body is automatically provided with whatever I need; 13. I only eat what I like, even if it is considered less healthy; 14. I try to create a balanced diet; 15. I make a conscious effort to avoid foodstuffs with ingredients that I consider harmful; 16. I find it important that the people around me should also have a healthier diet; 17. I make a conscious effort to find foodstuffs with ingredients that I consider beneficial; 18. I pay attention to the effect of foods and foodstuffs on body weight; 19. I make a conscious effort to avoid foods that are energy-dense (oil, sugar); 20. I pay close attention to healthy and balanced nutrition and choose my foods carefully; 21. I do not consider unhealthy nutrition a problem; 22. I persuade others, too, to eat a healthier diet; 23. When compiling my diet, I follow nutrition-related recommendations based on current medical knowledge.





2.4. Preliminary Theoretical Concept of the Relationship between Online and Offline Information-Seeking Attitudes for Healthy Nutrition


During the creation of the theoretical concept (Figure 2) the connections between university students’ online and offline information-seeking related to healthy nutrition were analyzed in relation to the subjective perception of healthy nutrition, and the competence of health literacy and attitudes towards healthy nutrition. As a control variable, the sociodemographic variable, distribution by gender, was included. The relationships among the components of the theoretical concept were analyzed using an examination of statistical relationships.



The online and offline categories of information sources were analyzed with the help of components, while the relationships among the components were examined using Pearson’s linear correlation. A moderate negative correlation can be identified if the values are −0.7 < r < −0.2. Values of 0 < r < 0.2 indicate a weak negative correlation while values of 0.2 ≤ r < 0.7 indicate a moderate positive relationship [63]. The demographic variable of gender was examined using the Mann–Whitney’s U test, and the questions analyzing the subjective perception of healthy nutrition were compared with the aggregate online and offline categories of sources of information using the Kruskal-Wallis test. Significant differences were found between the factors in each examined relationship.




2.5. Data Analysis


Evaluation of the questionnaires was conducted using IBM SPSS 25.0 statistical software (IBM, Armonk, NY, USA). For the analysis, frequency analysis, the chi square test, variance analysis (ANOVA), Mann–Whitney’s U and Kruskal–Wallis tests, and Pearson’s correlation calculation were used [74,75], while for the individual relationships, factor analysis and principal component analysis were applied. Our theoretical concept has not been validated using confirmatory factor analysis (path model). Only simple correlation coefficients were provided.





3. Results


This section provides a detailed description of the elements of the preliminary theoretical concept outlined above (Figure 2).



3.1. Significance of Online and Offline Sources of Information


The next section lists students’ categories of sources of information related to healthy nutrition, together with the mean values of their significance. The online group comprises six items (Table 2): website entries by dietitians and health sciences specialists (mean value = 3.64); search engines (3.10); blogs and forums (3.02); Internet news sites (2.99); social networks (2.86); online video channels by influencers (2.46). The offline category included 14 items (Table 3): personal information received during health care (physician, dietitian, pharmacist, etc.) (4.49); books and journals (3.99); food marking and label information (3.96); information provided by skilled shop assistants in specialized shops (e.g., organic shop, phyto-shop) (3.96); recommendation by acquaintance or friend (3.61); health-education publications (3.60); knowledge learned at school (3.43); magazines (3.20); product information and leaflets (2.83); free publications (2.83); television programs (2.48); television commercials (2.32); posters and printed advertisements (2.31), as well as radio programs (2.30). For university students it was a competent specialist (physician, dietitian, or pharmacist) who represented the most important source in terms of both online and offline sources of information.




3.2. Time Interval of Online and Offline Information-Seeking


Figure 3 shows the perception of the time spent on online and offline platforms during information-seeking for healthy nutrition. Some 41.7% of the university students surveyed spend somewhat more and a further 21.2% spend considerably more time doing online searching. A total of 19.8% of respondents think that they spend equal amounts of time seeking information on- and offline. Only 7.5% of university students search for information browsing traditional sources, with 5.7% of them spending slightly more, and 1.8% spending far more time doing this activity. In addition, 9.8% of the students surveyed did not respond or were unable to assess the question.




3.3. Transtheoretical Model (TTM) of Change for Transition to Health-Conscious Nutrition


We used the transtheoretical model (TTM) of change to analyze the stages of the transition by university students to nutrition considered healthier (Figure 4). A total of 10.3% of university students are totally passive and can be classified as belonging to the “pre-contemplation” stage (“I do not intend to switch to nutrition I consider healthier in the next six months”). Of the students, 22.3% are at the stage of “contemplation”, which means that the possibility of transition emerges in their thinking (“I feel a strong urge to switch to nutrition that I consider healthier”). Then, 28.2% of the respondents thought that they were going to take concrete steps, placing them in the “preparation” stage (“I am going to take steps to switch to nutrition that I consider healthier within the next month”). In the meantime, 10.3% of them entered the “action” stage, after taking concrete steps recently (“I have followed a healthier type of nutrition for at least six months”). In addition, 11.6% of students at the first stage of “maintenance” have been eating healthily for some time (“I have been following healthy nutrition for more than six months now, and the chances of relapsing to my old eating habits are minimal”), and a further 1.5% at the “maintenance” stage “have always eaten healthily”. In all, 6.9% of the respondents did not answer the question. In sum, we can conclude that 32.4% of the university students can be classified as belonging to the “action” and “maintenance” stages.




3.4. Components of Attitudes towards Healthy Nutrition and of Electronic Health Literacy


In the first stage we investigated the structure of the two series of statements described in Section 2.3.4. using exploratory factor analysis (EFA). When examining electronic literacy, we retained all eight statements and identified one factor. In mapping attitudes, we performed multi-round data reduction. Scale reliability was examined using Cronbach’s alpha formula, and in the end, to optimize reliability, 4 variables were removed from the analysis. A further 5 factors were removed when creating factor structures due to low factor loading. After data reduction 3 factors were formed. Data reduction was carried out in the next step using separate principal component analyses (PSA) for every dimension, based on the previously determined structures in order to reduce variance from cross-loadings not explained by the indicators [63]. As a result, we obtained relevant variables for further correlation investigations.



Table 4 contains the elements of the component electronic health literacy (CEHL) related to healthy nutrition (Cronbach Alpha = 0.868; KMO = 0.916; Chi-Square = 1776.2; df = 28; p < 0.001). It can be observed that greater component weight is attached to those factors that highlight the nature of information-seeking for healthy nutrition while proportionally lower component weights can be assigned to the differentiation and evaluation of the relevant information sources. The factors of the components all had relatively high component weights and the differences between the factors were minimal. This tendency is likely to confirm the fact that the competences of university students related to electronic health literacy are essentially favorable.



We identified three components in connection with university students’ attitudes to healthy nutrition; the relationships between these components are presented in Table 5. The first component is the acceptance of healthy nutrition (CAHN) (Cronbach Alpha = 0.841; KMO = 0.873; Chi-Square = 1476.1; df = 21; p < 0.001). The factors representing conscious knowledge of ingredients necessary for healthy nutrition have greater component weight than any effort to avoid some harmful ingredient. Among the variables, the following nutrition recommendations received the lowest component weight. The second component was the incentive to have healthy nutrition (CIHN) (Cronbach Alpha = 0.705; KMO = 0.500; Chi-Square = 213.8; df = 1; p < 0.001). The two factors in the component, with similarly high component weight, express an incentive to perform the transition to healthy nutrition in relation to the individual’s social environment. The third component is rejection of healthy nutrition or an ambivalent attitude towards it (CRHNAA) (Cronbach Alpha = 0.610; KMO = 0.650; Chi-Square = 335.0; df = 10; p < 0.001). The factors classified as belonging to the components have a dual interpretation. The relevant factors share a common feature: they have a detrimental effect on the transition to healthy nutrition. The component is significantly (p < 0.001) more typical of females than of males.




3.5. Theoretical Concept of the Relationship between Online and Offline Information-Seeking Attitudes Related to Healthy Nutrition


The statistical relationships between online and offline information-seeking attitudes related to healthy nutrition are outlined in the theoretical concept in Figure 5.



There is a moderately strong positive linear correlation between the two components CAHN and CEHL (r = 0.348; p < 0.001). This leads us to conclude that electronic health literacy has a positive effect on the acceptance of health-conscious nutrition. There is a weak positive linear correlation between the components CIHN and CEHL (r = 0.197; p < 0.001). This means that, although a relationship can be detected between electronic health literacy and the incentive for healthy nutrition, it is relatively low. There is a moderately strong negative linear correlation between the components CRHNAA and CEHL (r = −0.216; p < 0.001). This leads us to conclude that the attitude of rejecting or being ambivalent about healthy nutrition shows a contradictory relationship to the component of electronic literacy.



Component CEHL shows a weak positive correlation with both online (r = 0.145; p < 0.001) and offline (r = 0.097; p < 0.001) information-seeking categories. In all probability, this somewhat surprising finding came about because the competence of electronic literacy is essentially favorable for university students, hence the significance of online and offline possibilities of information-seeking does not function as a differentiating factor in this age group.



There is a medium strong linear correlation between the significance of the CAHN component and of online (r = 0.210; p < 0.001) as well as offline (r = 0.211; p < 0.001) information. We identified a correlation similar to the previous one as a result of comparing online (r = 0.213; p < 0.001) and offline (r = 0.215; p < 0.001) information-seeking factors on the one hand, and CIHN on the other. We can conclude that the attitudes of accepting healthy nutrition and the incentives thereof appear in a similar way in relation to the significance of various information sources, thus they are less easy to differentiate. The perceived significance of component CRHNAA and online (r = 0.072; p < 0.001) as well as offline (r = 0.132; p < 0.001) groups of information sources show a weak positive linear correlation.



We used the Mann–Whitney’s U test to determine the significance of online (Z = −4.899; p < 0.001) and offline (Z = −4.213; p < 0.001) categories of information sources in relation to the control variable of gender. The higher ranking average of female university students reveals the fact that categories of online (ranking average = 334.46) and offline (330.58) information sources are more important to them than to male students (online: 262.86 and offline: 268.92, respectively). In other words, when searching for information on healthy nutrition, women attach more importance to relevant sources than men do, irrespective of their type.



We used Kruskal–Wallis test to analyze the significance of the relationship between the categories of online (Chi2 = 28.862; df = 4; p < 0.001) and offline (Chi2 = 9.804; df = 4; p < 005) information sources in relation to the aggregate time spent searching for information on healthy nutrition on online and offline platforms. Online information sources appear to be more important to university students who spend slightly more (ranking average = 272.32) or considerably more time (332.93) searching for information on the Internet. On the other hand, offline sources of information are important to university students spending slightly more time (334.39) searching for information in a traditional way.



We used the Kruskal-Wallis test to determine the significance of the online (Chi2 = 20.908; df = 5; p < 0.01) and offline (Chi2 = 11.700; df = 5; p < 0.05) categories of information sources in relation to the relevant stages of the transition to healthy nutrition. The increasingly higher ranking averages lead us to conclude that, irrespective of the type of groups (online or offline) of information sources, these information sources play an increasingly large role in the relevant stages of university students’ transition to healthy nutrition (precontemplation, contemplation, preparation, action, and maintenance). Students consider offline sources of information to be more important in the “pre-contemplation” (ranking average = 242.43) and “contemplation” (292.65) stages; however, the highest ranking average in connection with the category can be identified at the “action” stage (318.45). At the two “maintenance” stages—“has had healthy nutrition for more than six months” (319.66) and “has always had healthy nutrition” (253.44)—online sources are more important. In the “preparation” stage online (299.75) and offline (295.15) categories of information sources are equally important. The results suggest that the relevant stages of the transition to health-conscious eating are influenced by different information sources. In the early stages the importance of offline sources is relevant whereas the later stages are characterized by the importance of online sources of information.





4. Discussion and Conclusions


During our research we identified the relationships between university students’ online and offline information-seeking attitudes for healthy nutrition using theoretical concepts with empirical contexts. We determined each element of the concept based on previous research, adapting it in certain cases to the objectives of our own research. Our main aim was to create a new theoretical concept; thus, we did not think it reasonable to compare our findings with the findings of the original research in terms of every element of the theoretical concept. One of the reasons why we decided against comparing our new results with earlier results was that the target groups in previous research were different from our target group of university students. Our concept was based on a national large-sample questionnaire survey. The research was exploratory in nature, and our survey is not representative. Nevertheless, we believe that the relationships in the theoretical concept have provided us with valuable data in relation to the Hungarian student population. In the survey, students of nine Hungarian universities were targeted with paper-based questionnaires, of which a total of 612 could be evaluated.



Relying on their own subjective perception, 62.9% of university students tend to get their information from online sources [52,64]. According to the transtheoretical model of change (TTM) [65,66,67], one third (32.4%) of university students are at the “action” and “maintenance” stages in their transition to healthy eating. All other university students (50.5%) are at the “contemplation” or “preparation” stages, which means that they intend to change their eating habits.



We determined online (6 elements) and offline (14 elements) information sources [46], which were used as a basis for studying the interrelationships of the concept.



With regard to university students’ information-seeking perceived skills we determined the electric health literacy (CEHL) component. It is generally true that the target group’s perception of skills related to electronic health literacy is essentially favorable. We identified three components when identifying university students’ attitudes toward healthy nutrition. Acceptance of healthy nutrition (CAHN) and incentive for healthy nutrition (CIHN) suggest favorable attitude features. The CAHN component proves that healthy nutrition is essentially important for the majority of university students. The CIHN component confirms Szakály’s [17] earlier statement that young people’s role as advocates in a community is important when it comes to imparting the values of the transition to a healthy lifestyle. The component of rejection of healthy nutrition or an ambivalent attitude (CRHNAA) incorporates the confounding factors that emerge in students’ healthy eating.



The possibilities of online and offline information-seeking show similar importance in the components of accepting healthy nutrition (CAHN) and of incentives for healthy nutrition (CIHN). However, in the case of rejection of healthy nutrition or an ambivalent attitude (CRHNAA) component, the sources of information are less decisive, a tendency that assumes that these attitudes may be more deeply rooted in rejectors, they may derive from childhood or may be of family origin. It can be concluded, then, that the perceived significance of online and offline categories of information sources is clearly related to the type of the platforms used in information-seeking in relation to their time periods.



The role of online and offline sources of information is more prominent in female university students. The result is not surprising, as the role of women in later stages of the life cycle (e.g., within the family) is also crucial in developing a healthy diet. It can be concluded that there is a particular focus on the different ways of information-seeking in the process of the transition to healthy nutrition, irrespective of their type. Offline sources are mainly important at the initial stages (“precontemplation” and “contemplation”) while online sources tend to be more significant at the “maintenance” stage. Thus, in all likelihood, university students lay the foundation for the change in their behavior using offline sources, which they later strengthen with the help of online sources or complement their knowledge. This is also indicated by the result that the young people rated the “personal information received during health care” as the highest of the offline information sources but marked product labels and specialty store assistants as important sources. So, it seems that information gained through direct personal experience is later supplemented with online information sources. The importance of online information sources in relation to university students’ information-seeking for health has been highlighted by previous research as well [60,61,62].



We believe that the theoretical concept that we devised during our research can contribute to bridging gaps in the interrelatedness of various sources of information and healthy nutrition. There are limitations to the comparability of the findings of our research with those derived from other research since the composition of the concept can be regarded as unique. This theoretical concept is a conceptual variant and can thus be complemented by further research and this concept can be subjected to validation. The framework and important elements of this concept are outlined in this study. We made a complex analysis of the information-seeking related to healthy nutrition in the university student age-group. As a result of this analysis, our analyses revealed the interrelationships of our own approach. It is important to note that the theoretical concept can be relevant in measuring not only university students’ attitudes but those of other target groups, too.



The limitations of our research are the non-representative (the Hungarian student population) nature of our sampling and our failure to reach the original sample size of 1000 as per our original plans. It is difficult to achieve representative sampling among the Hungarian university student population. The reason for this is that, in recent years, the institutional structure of Hungarian universities has undergone major changes and is still undergoing continuous changes today, too. As a consequence, we were unable to create relevant quotas based on the students’ sociodemographic profiles in the universities involved in the research. At the time of the survey the COVID-19 pandemic situation was already underway, and had a direct effect on the completion of the questionnaires, too. However, to retain the relevance of our research, we did not switch to an online survey instead of the paper-based one. Additional limitations of the research are that the survey resulted in self-reported data. One target group was interviewed, and there was no cross-sectional research. Our theoretical concept has not been validated using confirmatory factor analysis (path model). Only simple correlation coefficients were provided.







Author Contributions


Conceptualization, A.F. and Z.S.; methodology, A.F. and B.K.; software, A.F. and B.K.; validation, B.K.; formal analysis, A.F. and E.K.; investigation, A.F. and M.V. and H.M.B.; resources, A.F. and Z.S.; data curation, A.F.; writing—original draft preparation, A.F. and Z.S.; writing—review and editing, M.V. and H.M.B.; visualization, A.F. and E.K.; supervision, Z.S. and E.K.; project administration, A.F.; funding acquisition, A.F. and Z.S. All authors have read and agreed to the published version of the manuscript.




Funding


The publication is supported by the EFOP-3.6.1-16-2016-00022 project. The project is co-financed by the European Union and the European Social Fund.




Institutional Review Board Statement


The study was conducted according to the guidelines of the Declaration of Helsinki, and approved by the Institutional Review Board (or Ethics Committee) of The Faculty Ethics Committee of the Faculty of Economics of the University of Debrecen (reference number: GTKDH/71/2021 and date of approval: 4 January 2020).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


The data presented in this study are available on request from the corresponding author. The data are not publicly available due to ethical restrictions.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



WHO. Constitution. 2019. Available online: https://www.who.int/about/who-we-are/constitution (accessed on 11 April 2021).

	



Felman, A. What is Good Health? Medical News Today. 2020. Available online: https://www.medicalnewstoday.com/articles/150999.php (accessed on 3 April 2021).

	



Pagliaro, M. An industry in transition: The chemical industry and the megatrends driving its forthcoming transformation. Angew. Chem. Int. Edit. 2019, 58, 11154–11159. [Google Scholar] [CrossRef] [PubMed]

	



Rohner, P. Water: A Megatrends Perspective. In Assessing Global Water Megatrends. Water Resources Development and Management; Biswas, A., Tortajada, C., Rohner, P., Eds.; Springer: Singapore, 2018. [Google Scholar] [CrossRef]

	



Törőcsik, M. Az ételfogyasztás megatrend kapcsolódásai. The megatrend connections of food consumption. Táplálkozásmarketing 2014, 1, 19–27. [Google Scholar] [CrossRef]

	



Zeyer, A. A win-win situation for health and science education: Seeing through the lens of a new framework model of health literacy. In Science, Environment, Health. Towards a Renewed Pedagogy for Science Education; Zeyer, A., Kyburz-Graber, R., Eds.; Springer: Dordrecht, Switzerland, 2012; ISBN 978-9048139484. [Google Scholar]

	



Holly, B.; Stanulewicz, N.; Griffiths, K. Healthy lifestyle behaviors and health promotion attitudes in preregistered nurses: A questionnaire study. J. Nurs. Educ. 2017, 56, 94–103. [Google Scholar] [CrossRef]

	



Von Bothmer, M.I.K.; Fridlund, B. Gender differences in health habits and in motivation for a healthy lifestyle among Swedish university students. Nurs. Health Sci. 2005, 7, 107–118. [Google Scholar] [CrossRef]

	



Eurostat. Self-Perceived Health by Sex, Age and Groups of Country of Citizenship. 2019. Available online: https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=hlth_silc_24&lang=en (accessed on 1 April 2021).

	



German, J.B.; Watzke, H.J. Personalizing foods for health and delight. Compr. Rev. Food Sci. Food Saf. 2004, 3, 145–151. [Google Scholar] [CrossRef]

	



Kussmann, M.; Fay, L.B. Nutrigenomics and personalized nutrition. Pers. Med. 2008, 5, 447–455. [Google Scholar] [CrossRef]

	



Szakály, Z.; Kiss, M.; Jasák, H. Funkcionális élelmiszerek, fogyasztói attitűdök és személyre szabott táplálkozás. Functional Foods, Consumer Attitudes and Personalized Nutrition. Táplálkozásmarketing 2014, 1–2, 3–17. [Google Scholar] [CrossRef]

	



Szakály, Z.; Fehér, A.; Kiss, M. Chapter 9-Consumer Acceptance of Personalized Nutrition. In Trends in Personalized Nutrition; Galanakis, C.M., Ed.; Academic Press: London, UK, 2019; ISBN 978-0128164037. [Google Scholar]

	



Eurobarometer. Health and Food. Special Eurobarometer No. 246. 2006, pp. 105–106. Available online: http://ec.europa.eu/health/ph_publication/eb_food_en.pdf (accessed on 8 April 2021).

	



Gould, S.J. Health consciousness and health behavior: The application of a new health consciousness scale. Am. J. Prev. Med. 1990, 6, 228–237. [Google Scholar] [CrossRef]

	



Larson, N.I.; Story, M.; Eisenberg, M.E.; Neumark-Sztainer, D. Food preparation and purchasing roles among adolescents: Associations with sociodemographic characteristics and diet quality. J. Am. Diet. Assoc. 2006, 106, 211–218. [Google Scholar] [CrossRef]

	



Szakály, Z. Egészségmagatartás és funkcionális élelmiszerek: Hogyan vélekednek a hazai fogyasztók? Health behaviour and functional foods: What Hungarian consumers think of them? Élelmiszer Táplálkozás Mark. 2009, 6, 9–18. [Google Scholar]

	



WHO. Obesity and Overweight. 2020. Available online: https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight (accessed on 12 April 2021).

	



Loef, M.; Walach, H. The combined effects of healthy lifestyle behaviors on all cause mortality: A systematic review and meta-analysis. Prev. Med. 2012, 55, 163–170. [Google Scholar] [CrossRef]

	



WHO. Hungary. 2018. Available online: https://www.who.int/nmh/countries/hun_en.pdf?ua=1 (accessed on 11 April 2021).

	



Ritchie, H.; Roser, M. Causes of Death. 2020. Available online: https://ourworldindata.org/causes-of-death (accessed on 6 April 2021).

	



Karnai, L.; Szűcs, I. Táplálkozási szokások vizsgálata debreceni egyetemisták körében. Investigating the dietary practice of students at the University of Debrecen. Táplálkozásmarketing 2019, 6, 39–50. [Google Scholar] [CrossRef]

	



McGinnis, J.M.; Appleton Gootman, J.; Kraak, V.I. (Eds.) Food marketing to children and youth. In Threat or Opportunity; The National Academies Press: Washington, DC, USA, 2006; ISBN 0-309-09713-4. [Google Scholar]

	



Moreno, L.A.; Gottrand, F.; Huybrechts, I.; Ruiz, J.R.; González-Gross, M.; DeHenauw, S. Nutrition and lifestyle in European adolescents: The Helena (Healthy Lifestyle in Europe by Nutrition in Adolescence) Study. Adv. Nutr. 2014, 5, 615–623. [Google Scholar] [CrossRef] [PubMed]

	



Kiss, V.Á.; Dombi, M.; Szakály, Z. Az egészség, a környezet és az étkezés kapcsolata–Szakirodalmi áttekintés. Analysis of the health–environment–nutrition nexus: A review. Táplálkozásmarketing 2019, 6, 3–24. [Google Scholar] [CrossRef]

	



Cannella, C.; Savina, C.; Donini, L.M. Nutrition, longevity and behavior. Arch. Gerontol. Geriatr. 2009, 49 (Suppl. 1), 19–27. [Google Scholar] [CrossRef] [PubMed]

	



Elmadfa, I. (Ed.) European Nutrition and Health Report. Forum of Nutrition; European Commission, Health and Consumer Protection, Directorate-Genera: Basel, Switzerland, 2009; ISBN 978-3805592963. [Google Scholar]

	



Müller, A.; Gabnai, Z.; Pfau, C.S.; Pető, K. A magyarok táplálkozási szokásainak és tápláltsági állapotának jellemzői–Szakirodalmi áttekintés. Characteristics of eating habits and nutritional status among the Hungarian population–Literature review. Táplálkozásmarketing 2018, 5, 45–55. [Google Scholar] [CrossRef]

	



Popkin, B.M. Commentary Global nutrition dynamics: The world is shifting rapidly toward a diet linked with noncommunicable diseases. Am. J. Clin. Nutr. 2006, 84, 289–298. [Google Scholar] [CrossRef]

	



WHO. A Healthy Diet Sustainably Produced. Information Sheet. 2018. Available online: https://www.who.int/publications/i/item/WHO-NMH-NHD-18.12 (accessed on 7 April 2021).

	



Yahia, N.; Wang, D.; Rapley, M.; Dey, R. Assessment of weight status, dietary habits and beliefs, physical activity, and nutritional knowledge among university students. Perspect. Public Health 2016, 136, 231–244. [Google Scholar] [CrossRef]

	



El-Sabban, F.; Badr, H. Assessment of nutrition knowledge and related aspects among first-year Kuwait university students. Ecol. Food Nutr. 2011, 50, 181–195. [Google Scholar] [CrossRef]

	



Tanvatanagul, W.; Uaphanthaseth, R. Statistical analysis of attitude and health care behavior of Chiang Mai University students (Thailand). J. Stat. Manag. Syst. 2005, 8, 659–679. [Google Scholar] [CrossRef]

	



Önder, Ö.; Öztürk, M.; Yildiz, S.; Caylan, A. Evaluation of the attitudes of the students of the faculty of health sciences towards healthy nutrition and physical activity. Konuralp Med. J. 2020, 12, 400–405. [Google Scholar] [CrossRef]

	



Racette, S.B.; Deusinger, S.S.; Strube, M.J.; Highstein, G.R.; Deusinger, R.H. Weight changes, exercise, and dietary patterns during freshman and sophomore years of college. J. Am. Coll. Health 2005, 53, 245–251. [Google Scholar] [CrossRef] [PubMed]

	



Sira, N.; Pawlak, R. Prevalence of overweight and obesity, and dieting attitudes among Caucasian and African American college students in eastern North Carolina: A cross-sectional survey. Nutr. Res. Pract. 2010, 4, 36–42. [Google Scholar] [CrossRef] [PubMed]

	



Xu, X.; Pu, Y.; Sharma, M.; Rao, Y.; Cai, Y.; Zhao, Y. Predicting Physical Activity and Healthy Nutrition Behaviors Using Social Cognitive Theory: Cross-Sectional Survey among Undergraduate Students in Chongqing, China. Int. J. Environ. Res. Public Health 2017, 14, 1346. [Google Scholar] [CrossRef]

	



Tavolacci, M.-P.; Déchelotte, P.; Ladner, J. Eating Disorders among College Students in France: Characteristics, Help-and Care-Seeking. Int. J. Environ. Res. Public Health 2020, 17, 5914. [Google Scholar] [CrossRef] [PubMed]

	



Gergely, É.; Szabó, B.; Balázs, K. Az egészség- és környezettudatosság, valamint az értékrend hatása a bioélelmiszer-fogyasztásra. The effects of health and environmental consciousness and values on consuming bio foods. Mark. Menedzsment 2014, 48, 27–37. [Google Scholar]

	



Kotler, L.A.; Cohen, P.; Davies, M.; Pine, D.S.; Walsh, B.T. Longitudinal relationships between childhood, adolescent, and adult eating disorders. J. Am. Acad. Child Adolesc. Psychiatry 2001, 40, 1434–1440. [Google Scholar] [CrossRef]

	



Nelson, M.; Story, M.; Larson, N.; Neumark-Sztainer, D.; Lytle, L. Emerging adulthood and college-aged youth: An overlooked age for weight-related behavior change. Obesity 2008, 16, 2205–2211. [Google Scholar] [CrossRef]

	



Neumark-Sztainer, D.; Wall, M.; Larson, N.I.; Eisenberg, M.E.; Loth, K. Dieting and disordered eating behaviors from adolescence to young adulthood: Findings from a 10-year longitudinal study. J. Am. Diet Assoc. 2011, 111, 1004–1011. [Google Scholar] [CrossRef]

	



Spinazze, P.A.; Kasteleyn, M.J.; Aardoom, J.J.; Car, J.; Chavannes, N.H. Cross-Sectional Analysis of University Students’ Health Using a Digitised Health Survey. Int. J. Environ. Res. Public Health 2020, 17, 3009. [Google Scholar] [CrossRef]

	



Walter, W.C.; Skerrett, P.J. Eat, Drink, and Be Healthy: The Harvard Medical School Guide to Healthy Eating; Free Press: New York, NY, USA, 2017; ISBN 978-1501164774. [Google Scholar]

	



Gál, T.; Soós, M.; Szakály, Z. Egészségtudatos táplálkozással kapcsolatos fogyasztói insight-ok feltárása netnográfiával. Exploring consumer insights related to health-conscious nutrition with netnography. Vezetéstudomány 2017, 48, 46–54. [Google Scholar] [CrossRef]

	



Norman, C.D.; Skinner, H.A. eHEALS: The eHealth Literacy Scale. J. Med. Internet Res. 2006, 8, e27. [Google Scholar] [CrossRef] [PubMed]

	



Blaylock, J.; Smallwood, D.; Kassel, K.; Variyam, J.; Aldrich, L. Economics, food choices, and nutrition. Food Policy 1999, 24, 269–286. [Google Scholar] [CrossRef]

	



Szűcs, V.; Szabó, E.; Bánáti, D. Az egészséges táplálkozással kapcsolatos attitűdök feltárása kérdőíves megkérdezés alapján. Exploration of healthy nutrition attitudes using a questionnaire survey. Orv. Hetil. 2015, 156, 636–643. [Google Scholar] [CrossRef] [PubMed]

	



Sørensen, K.; Van den Broucke, S.; Fullam, J.; Doyle, G.; Pelikan, J.; Slonska, Z.; Brand, H.; (HLS-EU) Consortium Health Literacy Project European. Health literacy and public health: A systematic review and integration of definitions and models. BMC Public Health 2012, 12, 80. [Google Scholar] [CrossRef]

	



Behne, A.; Teuteberg, F. A healthy lifestyle and the adverse impact of its digitalization: The dark side of using eHealth Technologies. In Proceedings of the 15th International Conference on Wirtschaftsinformatik, Potsdam, Germany, 9–11 March 2020; Available online: https://doi.org/10.30844/wi_2020_f2-behne (accessed on 8 April 2021).

	



AIPM. Problémás a Tudásunk az Egészségünkkel Kapcsolatosan–Felmérés Készült az Egészségértésről Magyarországon. [Our Knowledge about Our Health is Problematic–A Survey was Conducted on Health Perception in Hungary]. 2015. Available online: http://aipm.hu/hu/egeszsegertes/egeszsegertes-kutatas/ (accessed on 11 April 2021).

	



Fehér, A.; Soós, M.; Szakály, Z. Az élelmiszer-fogyasztói magatartás vizsgálata online környezetben: Létezik-e hazánkban digitális élelmiszerfogyasztó? Analysis of the food consumer behavior in the online environment: Does digital food consumer exist in Hungary? Táplálkozásmarketing 2014, 1, 29–38. [Google Scholar] [CrossRef]

	



Nomura, S.; Miyata, H. Digitization of the approach to food and nutrition respecting individual health values. Nutr. Rev. 2020, 78, 46–48. [Google Scholar] [CrossRef] [PubMed]

	



IWS. World Internet Usage and Population Statistics. 2020. Available online: https://www.internetworldstats.com/stats.htm (accessed on 1 April 2021).

	



Eurostat. Individuals Using the Internet for Seeking Health-Related Information. 2020. Available online: https://ec.europa.eu/eurostat/databrowser/view/tin00101/default/table?lang=en (accessed on 1 April 2021).

	



Meskó, B.; Drobni, Z.; Bényei, É.; Gergely, B.; Győrffy, Z. Digital health is a cultural transformation of traditional healthcare. Mhealth 2017, 3, 38. [Google Scholar] [CrossRef]

	



Chen, J.; Lan, Y.-C.; Chang, Y.-W.; Chang, P.-Y. Exploring doctors’ willingness to provide online counseling services: The roles of motivations and costs. Int. J. Environ. Res. Public Health 2020, 17, 110. [Google Scholar] [CrossRef]

	



Lupton, D. Better understanding about what’s going on: Young Australians’ use of digital technologies for health and fitness. Sport Educ. Soc. 2020, 25, 1–13. [Google Scholar] [CrossRef]

	



Jacques, L.; Bussien, C.; Descloux, C.; Decorsaire, L.; Lovis, C.; Ehrler, F. Nutrikids a smartphone application to improve the quality of paediatrical dietary assessments: Feasability study. Stud. Health Technol. Inform. 2020, 270, 1016–1020. [Google Scholar] [CrossRef]

	



Seung-Dae, K.; Myung-Gwan, K. The effect of university students’ approach to health information on improvement of health behavior. J. Korea Acad. Ind. Coop. Soc. 2015, 16, 3268–3275. [Google Scholar] [CrossRef]

	



Achampong, E.K.; Azanga, T.M.; Agbeno, E.K. The influence of social media on the health seeking behaviour of university students. Appl. Med. Inform. 2020, 42, 200–205. [Google Scholar]

	



Duffett, R.G. Influence of social media marketing communications on young consumers’ attitudes. Young Consum. 2017, 18, 19–39. [Google Scholar] [CrossRef]

	



Field, A. Discovering Statistics Using IBM SPSS Statistics; SAGE Publications Ltd: London, UK, 2017; ISBN 978-1446249178. [Google Scholar]

	



Jepsen, A.L. Factors affecting consumer use of the Internet for information search. J. Interact. Mark. 1997, 21, 21–34. [Google Scholar] [CrossRef]

	



Prochaska, J.O.; Norcross, J.C.; DiClemente, C.C. Changing for Good: The Revolutionary Program that Explains the Six Stages of Change and Teaches You How to Free Yourself from Bad Habits; W. Morrow: New York, NY, USA, 1994; ISBN 978-0688112639. [Google Scholar]

	



Ruggiero, L. Helping people with diabetes change behavior: From theory to practice. Diabetes Spectrum 2000, 13, 125. [Google Scholar]

	



Szabó, S. The relationship of health-oriented nutritional habits and consumer behavior. Ph.D. Thesis, Kaposvári Egyetem, Gazdaságtudományi Kar, Kaposvár, Hungary, 2016. Available online: http://www.gtk.ke.hu/tartalom/doktori/Szabo-Sara-thesis-english.pdf (accessed on 8 April 2021).

	



Britt, R.K.; Collins, W.B.; Wilson, K.; Linnermeier, G.; Englebert, A.M. eHealth Literacy and Health behaviors affecting modern college students: A pilot study of issues identified by the American College Health Association. J. Med. Internet Res. 2017, 19, e392. [Google Scholar] [CrossRef] [PubMed]

	



Choi, N.G.; Dinitto, D.M. The digital divide among low-income homebound older adults: Internet use patterns, eHealth literacy, and attitudes toward computer/Internet use. J. Med. Internet Res. 2013, 15, e93. [Google Scholar] [CrossRef] [PubMed]

	



Ghaddar, S.F.; Valerio, M.A.; Garcia, C.M.; Hansen, L. Adolescent health literacy: The importance of credible sources for online health information. J. Sch. Health 2012, 82, 28–36. [Google Scholar] [CrossRef]

	



Mitsutake, S.; Shibata, A.; Ishii, K.; Okazaki, K.; Oka, K. Developing Japanese version of the eHealth Literacy Scale (eHEALS). Jpn. J. Health 2011, 58, 361–371. [Google Scholar] [PubMed]

	



Reder, M.; Soellner, R. eHealth Literacy–German translation of the Self-reported Measure eHEALS and Development of a Skill-based Measure. In Proceedings of the 27th Conference of the European Health Psychology Society, Bordeaux, France, 16–20 July 2013. [Google Scholar]

	



Szabó, K.; Pikó, B. A táplálkozással kapcsolatos attitűdök, magatartás és információkeresés vizsgálata és összefüggése szociodemográfiai és pszichológiai változókkal serdülők körében. Study of eating attitudes, behaviour and information-seeking in relation to sociodemographic and psychological factors among adolescents. Orv. Hetil. 2018, 159, 2183–2192. [Google Scholar] [CrossRef] [PubMed]

	



Babby, E.R. (Ed.) The Basics of Social Research, 4th ed.; Thomson/Wadsworth: Belmont, CA, USA, 2007; ISBN 049-5094684. [Google Scholar]

	



Pearson, K. Notes on regression and inheritance in the case of two parents. Proc. R. Soc. Lond. 1895, 58, 240–242. [Google Scholar] [CrossRef]








[image: Ijerph 18 10241 g001 550] 





Figure 1. Stages of the transtheoretical model of change. 
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Figure 2. Preliminary interrelatedness of the theoretical concept. 
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Figure 3. Perception of time spent searching for information related to healthy nutrition on online and offline platforms, % (n = 612). 
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Figure 4. Perception of the individual’s transition to healthier nutrition, % (n = 612). 
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Figure 5. Theoretical concept of the relationship between online and offline information-seeking attitudes related to healthy nutrition. Correlation coefficient (r) values. Significance: * p ≤ 0.05; ** p < 0.01; *** p < 0.001. 
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Table 1. Sociodemographic background of the sample.
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Description

	
Distribution of the Sample




	
Number

	
%






	
By all students surveyed

	

	




	
Total

	
612

	
100.0




	
By gender

	

	




	
Female

	
372

	
60.8




	
Male

	
240

	
39.2




	
By type of residence

	

	




	
Capital

	
50

	
8.2




	
Municipality

	
228

	
37.3




	
Other towns

	
182

	
29.7




	
Village

	
152

	
24.8




	
Age distribution

	

	




	
18–19

	
153

	
25.1




	
20–21

	
269

	
44.0




	
Over 22

	
189

	
31.0




	
Distribution by level of education

	

	




	
Bachelor program

	
332

	
54.2




	
Master’s program

	
59

	
9.6




	
University vocational program

	
221

	
36.1




	
Distribution by qualifications

	

	




	
University of Debrecen

	
115

	
18.8




	
University of Debrecen– Szolnok Campus

	
81

	
13.2




	
University of Kaposvár

	
42

	
6.9




	
Széchenyi István University

	
94

	
15.4




	
Budapest Business School

	
98

	
16.0




	
Szent István University

	
14

	
2.3




	
University of Nyírgyháza

	
95

	
15.5




	
University of Pécs

	
9

	
1.5




	
Perception of time spent using the Internet

	

	




	
Less than 30 min

	
3

	
0.5




	
Between 30 min and 1 h

	
27

	
4.4




	
Between 1 and 2 h

	
121

	
19.8




	
Between 3 and 5 h

	
344

	
56.2




	
Between 6 and 10 h

	
93

	
15.2




	
Over 10 h

	
12

	
2.0




	
Perception of subjective income position

	

	




	
Live very well off the income and can even save

	
182

	
29.7




	
Can live off the income but can save only a little

	
290

	
47.4




	
The income is barely sufficient to live on and the family cannot save any of it

	
85

	
13.9




	
Sometimes the income is not sufficient for the family

	
7

	
1.1




	
Family faces regular daily financial issues

	
4

	
0.7




	
Does not know / Does not answer

	
44

	
7.2




	
Subjective health consciousness

	

	




	
Not health conscious at all

	
11

	
1.8




	
Mostly not health conscious

	
76

	
12.4




	
Half health conscious, half not

	
252

	
41.2




	
Mostly health conscious

	
232

	
37.9




	
Very health conscious

	
35

	
5.7




	
By BMI index

	

	




	
Thinness (<18,5)

	
54

	
9.1




	
Normal (18.5–25)

	
406

	
68.5




	
Overweight (25–30)

	
108

	
18.2




	
Obesity (>30)

	
25

	
4.2
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Table 2. Examination of online sources of information related to healthy nutrition based on their importance (n = 612).
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	Mean
	Median
	Mode
	Deviation
	Skewness





	Homepage entries by dietitians/health science specialists related to healthy nutrition
	3.64
	4
	4
	1.096
	−0.566



	Search engines (e.g., Google, Bing)
	3.10
	3
	3
	1.052
	−0.121



	Blogs, forums
	3.02
	3
	3
	1.015
	−0.086



	Internet news sites (e.g., BBC, CNN)
	2.99
	3
	3
	1.067
	−0.079



	Social media (e.g., Facebook, Instagram)
	2.86
	3
	3
	1.151
	−0.062



	Online video channels by influencers (e.g., YouTube channels)
	2.46
	2
	1
	1.203
	0.349
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Table 3. Examination of offline sources of information related to healthy nutrition based on their importance (n = 612).
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	Mean
	Median
	Mode
	Deviation
	Skewness





	Personal information received during health care (physician, dietitian, pharmacist, etc.)
	4.49
	5
	5
	0.802
	−1.710



	Books, journals
	3.99
	4
	5
	1.105
	−1.010



	Food labelling/marking, label information
	3.96
	4
	4
	0.897
	−0.609



	Information provided by skilled shop assistants in specialized shops (e.g., organic shop, phyto-shop)
	3.96
	4
	4
	0.916
	−0.786



	Discussion with neighbor, acquaintance,
	3.61
	4
	4
	1.038
	−0.585



	Health booklets, health education handbooks
	3.60
	4
	4
	1.068
	−0.491



	Knowledge learned in school
	3.43
	3
	3
	0.937
	−0.295



	Articles in magazines about healthy lifestyle and healthy nutrition
	3.20
	3
	3
	1.082
	−0.265



	Product information, leaflets
	2.83
	3
	3
	1.027
	0.057



	Relevant pieces of writing in free publications
	2.83
	3
	3
	1.052
	−0.027



	Television programs
	2.48
	3
	3
	1.008
	0.141



	Television commercials
	2.32
	2
	2
	0.984
	0.462



	Advertisements in newspapers, on posters and billboards
	2.31
	2
	2
	0.940
	0.358



	Radio programs
	2.30
	2
	2
	0.935
	0.355
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Table 4. Component of electronic health literacy, component weights.






Table 4. Component of electronic health literacy, component weights.





	Statements
	CEHL





	I know how to use the Internet to answer questions about healthy nutrition.
	0.756



	I know where to find helpful resources on the Internet in my daily searches.
	0.748



	I can tell high-quality health resources of healthy nutrition from low-quality health resources on the Internet.
	0.745



	I know how to use the health information related to healthy nutrition found on the Internet to help me.
	0.742



	I know where to find helpful resources on the Internet in my daily searches.
	0.731



	I have the skills I need to evaluate the health resources of healthy nutrition I find on the Internet.
	0.719



	I feel confident in using the information about healthy nutrition from the Internet to make health decisions.
	0.684



	I know what health resources are available on the Internet related to healthy nutrition.
	0.643
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Table 5. Components of attitudes toward healthy nutrition and component weights.
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	Statements
	CAHN
	CIHN
	CRHNAA





	I pay close attention to healthy and balanced nutrition and choose my foods carefully.
	0.843
	
	



	I make a conscious effort to find foodstuffs with ingredients that I consider beneficial.
	0.760
	
	



	I pay attention to the effect of foods and foodstuffs on body weight.
	0.742
	
	



	I make a conscious effort to avoid foods that are energy-dense (oil, sugar).
	0.720
	
	



	I make a conscious effort to avoid foodstuffs with ingredients that I consider harmful.
	0.688
	
	



	I try to create a balanced diet.
	0.636
	
	



	When compiling my diet, I follow nutrition-related recommendations based on current medical knowledge.
	0.623
	
	



	I persuade others, too, to eat a healthier diet.
	
	0.879
	



	I find it important that the people around me should also have a healthier diet.
	
	0.879
	



	I have tried several times to eat healthily but, after temporary self-punishment, I have returned to my usual routine.
	
	
	0.693



	Healthy eating always reminds me of slimming cures.
	
	
	0.683



	What tastes good makes me really healthy.
	
	
	0.614



	Knowledge about healthy nutrition keeps changing and expanding, thus it is difficult to keep up with it.
	
	
	0.586



	Healthy nutrition is very costly.
	
	
	0.545
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