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Introduction: The incidence of overweight among youth in Western Countries requires the implemen- 

tation of initiatives to promote healthy lifestyles. Although under particular conditions obesity is not 

preventable, drawing attention on factors affecting teenagers’ preferences can ameliorate the efficacy of 

public interventions designed for health promotion. 

Methods: This study aims at eliciting teenagers’ food preferences through a discrete choice experiment, 

conducted in Tuscany using a webAPP survey, with the participation of more than 4,700 teenagers. Re- 

spondents expressed their preferences for breakfast food based on three attributes: food quality, packag- 

ing and claim. The survey also collected information on respondents’ socio-demographic characteristics, 

social influence and media use for food information. 

Results: Teenagers’ preferences for healthy foods seem positively related with their own level of food 

literacy. The tendency of respondents to read labels and nutritional facts is positively associated with 

preferences for healthier foods. Peers’ influence is not significant, while family influence has a positive 

impact on teenagers’ healthy choices. Internet usage is associated with unhealthy choices with a healthy 

aspect. 

Conclusion: The results can be useful in defining effective actions for the promotion of healthy behaviors 

among teenagers, either in communication and awareness campaigns or in education and activation ini- 

tiatives, with respect to the reading and interpretation of nutritional facts and labels, the role of family 

and friends, and the use of media. 

© 2021 The Authors. Published by Elsevier B.V. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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. Introduction 

The epidemic dimensions of obesity, as well as the overspread 

nset of chronic diseases and the consequent sustainability of so- 

ial and health spending in Western Countries are very critical 

ssues, confirmed by scientific evidence and widely discussed by 

he media [1–5] . According to the WHO, the diffusion of obesity 

orldwide is three times that of the 1970s. In 2016, already 13% 

f the global adult population were obese [6] . This phenomenon 

lso affected younger populations, with more than 340 million 

verweight or obese children and adolescents (5–19 years) in 

016 [6] . 
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preferences: Indications from a discrete choice experiment in Tuscany,
The incidence of obesity and overweight, that is abnormal accu- 

ulation of fat presenting a risk to health with a body mass index 

BMI) respectively over 30 or 25 [7] , also in the Italian scenario 

rges to open a critical debate about eating education and correct 

ifestyles, especially in the younger population where the problem 

s becoming more pressing [ 8 , 9 ]. In fact, if on the one hand the

iffusion of obesity is not so worrying among Italian adult popu- 

ation, on the other one overweight rates among youth are scary 

ith 1 in 3 children that is overweight [10] . 

Even if it was demonstrated that obesity is not preventable 

hen particular conditions hold [11] , it is accepted that healthy 

ifestyles play a crucial role in terms of prevention [12] . Moreover, 

here is evidence that health promotion at a young age can posi- 

ively affect the current and future sustainability of national health 

ystems [13–15] . Under particular circumstances, such as the re- 

ent lockdown measures or other possible limitations to physical 

ctivity due to crises or epidemics, early establishing a good re- 
nder the CC BY-NC-ND license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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ationship with food and positive food behaviors among teenagers 

esults even more crucial [ 16 , 17 ]. 

Policies should focus on improving teenagers’ skills and com- 

etences in taking food-related decisions [18] . Indeed, there is ev- 

dence that the greater the knowledge and awareness of food and 

utrition, namely food literacy, the healthier the food consumption 

hoices [18–20] . 

Food literacy is a broad and multidimensional concept [21] . 

t has been identified as a key component of the food-wellbeing 

22] , referring also to “the positive relationship built through so- 

ial, cultural, and environmental experiences with food”, which en- 

ble individuals to take decisions supporting their health [ 23 , 24 ]. 

o this respect, food literacy is much more than the sole food 

nowledge, intended as “the possession of food-related infor- 

ation”, because it implies both “understanding and acting on 

nowledge” for taking food-related decisions [ 22 , 25 , 26 ]. Accord- 

ng to Block and colleagues [22] , food literacy presents a con- 

eptual or declarative component related to reading and acquir- 

ng knowledge about food, food sources, and other food and nu- 

rition knowledge. A second component is the procedural knowl- 

dge or functional literacy, which relates to understanding and 

pplying such knowledge to food decision-making, such as when 

uying food products. In Azevedo Perry and colleagues [27] , the 

utrition literacy implies the ability to identify evidence-based 

r accurate knowledge and information (e.g. the ability to read 

abels or seek out reliable information). Krause and colleagues 

28] included the ability to get and interpret front label pack- 

ging among the key aspects of the functional literacy, and the 

bility to get and process nutrition information [28–30] . Thus, 

ood literacy is also about reading and understanding food la- 

els [ 31 , 32 ], which is a key antecedent of taking healthy food

ecisions. 

Nevertheless, there is evidence of the low propensity to read 

ood labels among teenagers [ 33 , 34 ]. This is particularly important, 

onsidering that the acquisition of the food literacy is a life-long 

rocess [22] , and it is important to establish healthy behaviours 

arly in the lifespan [35] . Food literacy may play a role in shaping

dolescents’ food behaviours, although there is mixed evidence, for 

nstance, on the association between food literacy and adolescents’ 

ietary intake [20] . Despite this, scholars suggest to public health 

ractitioners and policy makers to focus on policies increasing food 

iteracy in adolescence [36] . 

In general terms, the literature offers examples of programs 

imed at improving food literacy and dietary behaviors in different 

arget populations [ 4 , 37 ], as well as using a food literacy frame-

ork for public health program planning, policy, and evaluation 

38] . The focus of such interventions shifted from teaching ado- 

escents to eat in a healthy way to improving their skills and food 

iteracy to eat in a healthy way (e.g. how to read labels or cook 

roperly) [39–42] . 

Nevertheless, it is necessary to conduct more research in or- 

er to analyze how food literacy and healthy eating relate [ 28 , 31 ].

his is especially true concerning teenagers [43] , as adolescence 

s a period of great evolution, characterized by changes in be- 

avior with respect to diet, physical activity and psychological 

ealth [35] . 

For the sake of this purpose, in this paper, the authors ana- 

yze how lower and higher food literacy are associated with ado- 

escents’ food preferences in the context of purchasing foods, by 

eans of a discrete choice experiment (DCE), using as a main 

roxy teenagers’ attitude to read labels and get food information 

44–46] . The discrete choice experiment presented in this paper 

ims at eliciting teenagers’ preferences with respect to explicit and 

mplicit food characteristics, communication aspects, such as food 

uality, packaging and claims, as well as their own food literacy. 

he ultimate purpose of this contribution is, therefore, to support 
2 
olicy-makers in the refinement of public initiatives aimed at pro- 

oting correct eating habits among adolescents, by relying directly 

n their preferences for food and a number of factors potentially 

nfluencing their behavior. 

. Materials and methods 

The study is based on data collected in 2017, by means of a 

urvey administered under the beFood project. The beFood project 

as a public intervention aimed at promoting healthy lifestyles 

mong youth; more particularly, it was conducted in collabora- 

ion with 49 adolescents, with the objective of early prevent- 

ng obesity and overweight [47] . The reference population of this 

tudy consists of 16–17 year-old teenagers residing in Tuscany 

Italy). In 2016, this group of the population consisted of 62,177 

ndividuals [48] . By considering a significance level of p = 0.05, 

nd tolerating a margin of error d = 0.05, the authors estimated 

 theoretical sample size of 3572 respondents, stratified in the 

0 provinces of Tuscany [for further details, please see [ 49 , 50 ]].

he authors designed a theoretical convenience reference sam- 

le for each province, starting from ISTAT data as of 1 January 

016 [48] . Participants in the survey were not randomly selected, 

ut joined the project via a snowball sampling procedure. The 

nowball sampling procedure took place starting from the above- 

entioned 49 students who invited their peers to fill in the ques- 

ionnaire through a variety of methods. For example, they orga- 

ized presentations about the beFood project in the schools of 

heir province; they promoted the participation of their peers in 

he survey throughout their personal networks (such as sports, 

usic and/or volunteering associations at local level); they used 

heir own personal contact data and social media. The participants 

ould access and fill-in the questionnaire either via smartphone, 

ablet or computer, using a webAPP [ 47 , 50 ]. A number of 5029

uestionnaires were collected, of which 4749 were from 16 to 17 

ears old adolescents coming from the 10 Tuscan provinces. This 

tudy is actually based on a sample of 4669 respondents, who fully 

ompleted the questionnaire and were suitable for data analysis. 

The questionnaire, consisting of two sections, was administered 

fter a content and face validity check with the 49 adolescents par- 

icipating in the beFood project. The first section of the question- 

aire included questions about the lifestyle and sociodemographic 

haracteristics of the respondents. In particular, data on the qual- 

ty and frequency of foods consumed by adolescents were used to 

ompute an individual index of adherence to the food pyramid de- 

eloped by the Tuscany Region and the official WHO recommenda- 

ion on fruits/vegetables consumption 5 times a day [50–52] . For 

ore details, see Appendix A in [53] . Such score ranges from a 

inimum of −6 to a maximum of 27.5. The minimum value in- 

icates the lowest adherence to the recommendations in terms of 

oth quality and quantity of food consumed by adolescents. Three 

evels of adherence were defined: low adherence from −9 to 3 

otal scored points; medium adherence from 4 to 15 total scored 

oints; high adherence from 16 to 30 total scored points. 

In the first section of the questionnaire, several questions were 

sked to teenagers about their attitudes towards food consump- 

ion, as proxies of food literacy. In further details, Table 1 illus- 

rates what questions respondents were asked, pertaining to four 

ifferent aspects related to their food-related knowledge, skills and 

ources of information. All expected answers to such questions 

ere dichotomous, namely either yes or no. 

The second section contained a DCE [54] , one of the most popu- 

ar techniques used to elicit respondents’ preferences, starting from 

heir stated preferences in hypothetical scenarios [55–57] . More 

articularly, this study aimed at extrapolating the preferences of 

espondents in terms of nutrition, proposing as a scenario the pur- 

hase of breakfast foods. In the experimental design phase, the at- 
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Table 1 

Questions building on each investigated dimension of teenagers’ food consumption. 

Dimension Questions 

‘reading labels and nutritional facts on 

breakfast food packages’ 

In the last week, have you read nutritional values (e.g. carbohydrates) on the packages of 

foods you have eaten? 

In the last week, have you read other labels on the packages of foods you have eaten? 

‘receiving suggestions from friends 

and family’ 

Would you accept advice on food from your family? 

Would you accept advice on food from your friends? 

‘being influenced by friends and 

family’ 

In the last week, has your family had an influence on your food choices? 

In the last week, have your friends had an influence on your food choices? 

‘selecting specific channels to get 

informed on nutrition’ 

If you liked to know more about nutrition, would you look for information on the Internet? 

If you liked to know more about nutrition, would you look for information on books or 

magazines? 

If you liked to know more about nutrition, would you look for information on APPs? 

If you liked to know more about nutrition, would you look for information on social 

networks? 

If you liked to know more about nutrition, would you look for information on TV? 
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ributes and levels characterizing the object of choice were identi- 

ed on the basis of a literature review [58] . Particularly, the at- 

ributes and respective levels adopted were 1) ‘quality of food’ 

59] declined in ‘low-fat yoghurt’, ‘chocolate cornflakes’ and ‘sweet 

nacks’; 2) ‘packaging’ [60] declined in ‘natural’ and ‘bright and 

olorful’, and 3) ‘claim’ [61] declined in ‘healthy’, ‘multivit’ and 

tasty’. 

The full factorial experimental design produced 3 2 × 2 (18) 

ombinations, randomized to form 18 pairs (or choice sets), col- 

ected in 6 blocks of 3 pairs of alternatives [62] . The choice of ar-

iculating the experimental design into six blocks was made con- 

idering the number of answers needed to test the model as well 

s the acceptable cognitive burden on respondents [63] . 

Each respondent was presented with only one block, randomly 

elected, according to the block randomization strategy adopted by 

eghieri et al. in 2014 [64] . Each block contextualized the choice 

etween alternatives within the same scenario common to all 

locks and respondents: 

"If you were in the supermarket to buy something to eat for 

breakfast, you would choose …”

The scenario, related to the concept of procedural or functional 

ood literacy, was chosen because related to a potential real-life 

ituation where teenagers might act on their food knowledge for 

aking purchasing decisions. 

Each alternative was constructed using the same attributes and, 

rom one alternative to the other one, only the levels varied. The 

evels were respectively assigned to the various alternatives ac- 

ording to systematic changes [65] in order to guarantee orthog- 

nality, balance and minimum overlap between the various lev- 

ls [66] . The full factorial experimental design was performed us- 

ng the STATA 14 software, by means of the “dcreate ” function 

hat applies the modified Fedorov algorithm to maximize the D- 

fficiency of the design, “based on the covariance matrix of the 

onditional logit model” [67] . 

The data were coded according to a dummy variable coding 

rocess, and analyzed using a conditional logit model with both 

ain and interaction effects [68] . Respondent preferences were 

rst identified with respect to the different levels characterizing 

he attributes (main effects). Then, the interactions between pref- 

rences and characteristics of the respondents (i.e. sex, body mass 

ndex, higher level of education in the family and level of adher- 

nce of the diet of the respondent to the Tuscan food pyramid) 

ere identified. Finally, the researchers observed the interactions 

etween the preferences of the respondents and their propensity 

o reading nutritional facts and labels on food packages, receiv- 

ng suggestions on food from friends and families, being influenced 
3 
n food by friends and families and searching for information on 

utrition through different sources. The statistical analysis of data 

ere also performed using STATA 14. Throughout the analyses, the 

-value cut-off considered for statistical significance was p < 0.05. 

evertheless, when considered especially relevant for the research, 

lso the results with a p -value below 0.10 were reported and com- 

ented in the article. 

. Results 

The main characteristics of the 4669 adolescents who partici- 

ated in the DCE are reported in Table 2 . The females are 56.6%

f the group of respondents. Most of the adolescents are not fully 

dherent to the recommendations on food intake, as shown by the 

ood score, but their BMI indicates that on average they are normal 

eight. Moreover, they mainly come from families with almost a 

ember having a medium/high level of education. 

As shown in Table 3 , the analysis of the main effects from the 

ollected data showed that teenagers prefer medium-healthy foods, 

uch as chocolate cornflakes ( p < 0.001), compared to healthy foods, 

uch as low-fat yoghurt, and unhealthy foods, such as sweet snacks 

 p < 0.001). Moreover, they declare to prefer a natural-looking pack- 

ging rather than a bright and colorful one ( p < 0.001) and a 

ealthy claim rather than a tasty claim ( p < 0.001). In order to inter-

ret the results provided in the tables correctly, the readers should 

onsider ‘low-fat yoghurt’, ‘natural packaging’ and ‘healthy claim’ 

s reference levels in the DCE. Therefore, the results in the tables, 

ssociated with a positive or negative sign, are respectively more 

r less preferred than such reference levels. 

As far as it concerns the analysis of interaction effects, it 

merges that in general the ‘quality of food’ is the leading at- 

ribute in determining the preferences of adolescents for breakfast 

oods, except for being influenced by family, and using social net- 

orks and watching TV as information sources where the claim is 

he leading attribute [68] . More in detail, females seem to prefer 

ealthier foods as compared with males ( p < 0.001). Additionally, 

ompared to their female peers, males seem also more sensitive to 

 bright and colorful packaging ( p < 0.05), and to advertising claims 

ontaining a promise of taste rather than health ( p < 0.001). 

It has also emerged that, where the level of family education is 

ower (primary and lower secondary school), adolescents tend to 

refer the consumption of unhealthy foods ( p < 0.05). 

Moreover, adolescents with a low or medium profile of ad- 

erence to the Tuscan food pyramid prefer less healthy foods, a 

ackaging that does not look natural and a claim containing a 

romise of taste rather than health ( p < 0.10). On the other hand, 

ith increasing individual BMI, adolescents report preferring the 

onsumption of healthier foods ( p < 0.01). 
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Table 2 

Descriptive statistics of the sample participating in the DCE. 

Variables Categories % Nr. 

Sex Female 56.6 2641 

Male 43.4 2028 

Level of education of the family of origin Low 11.11 519 

Medium 39.09 1825 

High 49.79 2325 

Level of diet adherence to the Tuscan food 

pyramid (food score) 

Low 9.04 422 

Medium 80.98 3781 

High 9.98 466 

BMI (continuous variable): Min 8.31 Max 41.16 Mean 21.11 Std. Dev. 3.12 

Table 3 

Analysis of main effects driving teenagers’ preferences. 

Choice Coef. Std. Err. P > |z| [95% Conf. Interval] 

Chocolate cornflakes .406 .030 < 0.001 .346 .465 

Sweet snacks −0.239 .026 < 0.001 −0.291 −0.188 

Bright and colourful −0.196 .023 < 0.001 −0.242 −0.152 

Multivit .044 .035 0.215 −0.025 .113 

Tasty −0.268 .035 < 0.001 −0.337 −0.199 
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The respondents who prefer the healthier food alternative in 

erms of quality, packaging and claim, are those who pay more at- 

ention to reading nutritional facts ( p < 0.05), as well as other labels

n the packaging of the products, such as ingredients, "organic" or 

gluten-free" brands and “0 Km products”, a label that indicates 

ll those foods, such as fresh fruit and vegetables, that are either 

rown or produced locally ( p < 0.10). 

Teenagers, who report they would accept suggestions by their 

amilies as well as those influenced by their friends on food con- 

umption, tend to prefer unhealthy foods with a bright and color- 

ul packaging. On the contrary, teenagers who feel to be influenced 

y their families regarding their eating behavior, tend to prefer 

ealthier foods with a healthier claim. It is worth pointing out that 

riends’ suggestions have always negative but not significant effect 

n healthy food choice. 

Finally, with regards to the preferred sources of information on 

utrition, teenagers who seek more information on the Internet as 

ompared to other information sources tend to prefer unhealthy 

oods ( p < 0.001) as well as a natural-looking packaging ( p < 0.05)

nd a healthy claim ( p < 0.10). On the other hand, teenagers who

et informed by means of books or magazines tend to prefer 

ealthy foods ( p < 0.01), while those who watch television opt for 

 claim containing a promise of good food taste ( p < 0.10). For full

esults on interaction effects, see tables in the Appendix. 

. Discussion 

This paper investigates whether and how different levels of 

ood literacy, combined with specific characteristics of respondents, 

an drive teenagers’ preferences for food choice, using a DCE on 

reakfast foods purchasing. From the literature, it emerged the 

eed to attain a greater understanding of the influence of food 

iteracy on adolescents’ food choices [36] . Moreover, the available 

vidence is mainly related to the impact of food literacy on ado- 

escents’ behaviors and not preferences [69] . Given these premises, 

his research provides novel evidence on the association between 

he elicited preferences of adolescents on food and their food lit- 

racy, also considering the role of family, friends and new media, 

uch as the Internet. The results of this study may have important 

mplications on different expected roles that the context, family, 

eers and media may play on adolescents’ food choice. Given the 

mportance of successful initiatives for the adolescents’ develop- 
4 
ent as adults also with respect to their relation with food [70] , 

hese results can also inform public policies specifically targeted to 

dolescents and aimed at building their choice architecture based 

n what moves their preferences. 

In accordance with the literature, as compared to males, fe- 

ales prefer healthier alternatives in terms of food quality [ 71 , 72 ],

ackage and claim [73] . As similarly found by Folkvord [74] , 

eenagers with a higher BMI seem to prefer healthier food. On the 

ne hand, such a result may actually depend on the onset of a so- 

ial desirability bias effect [75] . On the other hand, Larson and col- 

eagues showed that the overweight teenagers are more likely to 

e involved in food tasks, such as food cooking and grocery shop- 

ing [76] . Therefore, this group of adolescents may benefit from 

nterventions aimed at suggesting strategies for making healthful 

onsumer decisions, for instance during shopping, rather than fo- 

using only on their food knowledge and healthy eating [39–41] . 

Again in line with previous research, the results show that 

eenagers coming from less deprived family contexts tend to show 

ealthier preferences [ 77 , 78 ]. Such a result possibly relates also 

o the distinct features of conceptual and functional literacy [22] , 

ince adolescents raised in more deprived family contexts can even 

cquire full knowledge on food, but eventually lack the necessary 

esources to put their knowledge into practice due to less afford- 

ble prices of healthier foods. Moreover, Pearson and colleagues 

howed that indicators of family circumstances, such as parental 

ducation, are key for defining policies promoting healthy lifestyles 

n adolescence, because they influence teenagers’ food behaviors 

79] . Social context is key in terms of food socialization [22] , and

an be used for segmenting and effectively tar geting policies of 

ealthy lifestyle promotion [43] . However, results are more jeop- 

rdized when considering the tendency of respondents to accept 

uggestions and being influenced by their family and friends. In- 

eed, it emerges that teenagers who would accept suggestions by 

he family tend to prefer quite unhealthy foods, as counter posed 

o teenagers that reported to be actually influenced by their fam- 

lies in choices regarding nutrition [80] . These results can be ex- 

lained by the different impact of parents giving concrete exam- 

les, which can therefore influence teenagers, as compared to sug- 

estions that could remain theoretical or distant from practice. It 

ould be argued that practical and concrete examples may be re- 

ated to functional food literacy, while suggestions to declarative 

ood knowledge [ 22 , 25 , 26 ]. This implies that parents can have a

ey role as positive examples, by creating a supporting home en- 

ironment, and a source of positive influence and rules to man- 

ge eating behaviors of teenagers. More research should be done 

n the role of families, considering previous evidence on the pos- 

tive association between parental encouragement and children’s 

ruit and vegetable consumption [79] . In contrast with other stud- 

es, this research does not support evidence on teenagers being in- 

uenced by their friends on food choices, by preferring less healthy 

reakfast foods [81–84] . Given the mixed evidence, careful studies 
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hould be done on the real potential of peer-to-peer approaches 

or the health promotion initiatives targeted to teenagers [43] . 

According to previous studies [85] , higher online engaged 

eenagers are more likely to consume unhealthy foods. This re- 

earch showed that teenagers searching for information mostly on 

he Internet tend to prefer unhealthy food, but also a natural- 

ooking packaging and a healthy claim. Visual impact tends to be 

tronger than a reading, deepening and reasoned process [86] . As 

uch, also when it comes to food choices, it has been demonstrated 

hat appearance of food has a greater impact on choice than in- 

ormation provided [87] . Presumably, this evidence may drive im- 

ortant policy implications, as visual impact could turn into a par- 

icularly effective method to address teenagers’ attitudes. This can 

e a key aspect to consider also in choosing media channels of 

ommunication. For instance, ‘visually intensive’ social networks, 

uch as Instagram, are widely used by teenagers and can be con- 

idered in designing health promotion campaigns [88] , by carefully 

onsidered the proper engagement and communication strategies 

89–91] . Moreover, since there is evidence in the literature that 

astiness of food is a better predictor of purchase intentions as 

ompared with expected healthiness of food, it is also ascertained 

hat increasing health consciousness in order to drive healthy food 

hoices is not enough. Consequently, when dealing with the pro- 

otion of healthy foods, it becomes fundamental to boost food 

ealth-unrelated features so to increase its degree of attractive- 

ess (such as food composition, attractiveness of the packaging and 

rice), beyond trying to optimize the interrelation between health- 

ness and tastiness [92] . Such an aspect is especially important to 

ry to positively affect the food choices of adolescents making a 

ider use of the Internet and social networks, in general and more 

n particular to catch information on food, as well as of those be- 

onging to more deprived family contexts and overall less health 

onscious. 

The main findings of the present study are in line with the 

vidence on the positive association between food literacy and 

eenagers’ dietary habits [ 36 , 93 ]. This study showed that teenagers’ 

ttitude to reading nutritional facts and labels on food packages 

ositively affects their preferences for food. Such findings imply 

hat health promotion and prevention policies should not merely 

ocus on the features of foods and health outcomes themselves, 

ut rather be addressed towards the triggering causes of healthy 

hoices by teenagers, such as food knowledge and skills [ 92 , 94 , 95 ].

he presented results could be of interest in other contexts since 

here is little evidence on the relationship between food literacy 

nd preferences, not habits, of adolescents. In particular, the find- 

ngs of this study can be relevant in a context of strong family re-

ationships, and with a strong food culture, as Italy and the South- 

rn and Mediterranean European countries are. In this respect, the 

resented study design can be reproduced considering different 

ood cultures of other countries and applied to a broader age range 

f adolescents. The literature offers exam ples of successful experi- 

ents and initiatives worldwide, aimed at improving general peo- 

le’s dietary habits by fostering their own level of food literacy and 

kills [ 37 , 38 , 96 , 97 ]. Therefore, specifically tailored measures could

e designed and implemented to make also teenagers more aware 

nd capable of making the best choices to protect and improve 

heir own health, by strengthening the direct relationship between 

iteracy and well-being [98] . 

This study is based on a large sample that gives robustness to 

he discrete choice experiment. As in any other self-reported sur- 

ey, some biases may have influenced the survey responses. How- 

ver, the DCE is based on realistic scenarios that were investigated 

onsidering multiple factors potentially affecting teenagers’ prefer- 

nces. Thus, the presented evidence can be applied in designing 

pecific health policies that are tailored according to the specific 

actors that influence adolescents’ preferences. 
5 
. Conclusions 

The results of this study confirm that, in order to support 

eenagers in making healthy eating choices, it is necessary to boost 

heir level of food literacy. In this way, they would be more capa- 

le of interpreting correctly nutritional facts and labels, thus po- 

entially of making healthier food choices. Key findings emerged 

n relation to the association between the teenagers’ food pref- 

rences and their family and friends’ influence, as well as the 

ources of information on food they used. Each result has been 

iscussed and policy implications presented, in order to support 

olicy makers and practitioners in designing health policies aimed 

t effectively em powering young people in making healthy food 

hoices. 
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ppendix 

The following tables illustrate the full results of the interaction 

nalysis performed between the attributes of breakfast foods de- 

ermining teenagers’ preferences (i.e. type of food, packaging and 

laim) and other investigated characteristics of the participants in 

he experiment, namely 1) socio-demographic characteristics, 2) 

ttitude to reading food nutritional facts and labels, and 3) attitude 

o accept suggestions and being influenced by family and friends, 

s well as selection of information sources. 

In order to read the tables below, it should be considered that 

he reference level adopted during the coding process of answers 

as the healthiest one, which therefore is not shown in the results. 

hus, a positive coefficient is associated with options actually pre- 

erred to the healthiest one, while a negative coefficient is associ- 

ted with options less preferred as compared with the healthiest 

ne. 
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Std. Err. P > |z| [95% Conf. Interval] 

.063 0.001 .317 .567 

.055 0.001 .469 .686 

.048 0.037 .006 .194 

.073 0.189 −0.047 .241 

.073 0.001 .162 .450 

 

.010 0.156 −0.034 .005 

.008 0.005 −0.042 −0.007 

.007 0.302 −0.007 .022 

.011 0.257 −0.009 .036 

.011 0.412 −0.013 .032 

n 

.101 0.103 −0.364 .033 

.090 0.048 .001 .354 

.077 0.754 −0.127 .175 

.117 0.720 −0.271 .187 

.114 0.361 −0.330 .120 

.066 0.365 −0.070 .191 

.057 0.397 −0.064 .162 

.050 0.432 −0.059 .138 

.077 0.103 −0.025 .278 

.077 0.545 −0.104 .198 

n food pyramid 

.150 0.001 .740 1.331 

.140 0.001 1.561 2.112 

.116 0.007 .084 .539 

.174 0.008 −0.804 −0.118 

.169 0.001 .240 .903 

.113 0.001 .436 .882 

.111 0.001 .994 1.429 

.090 0.004 .079 .434 

.135 0.019 −0.585 −0.053 

.131 0.065 −0.014 .499 

Std. Err. P > |z| [95% Conf. Interval] 

acts 

.067 0.001 −0.730 −0.465 

.058 0.001 −0.918 −0.689 

.050 0.018 −0.218 −0.020 

.078 0.157 −0.042 .263 

.077 0.001 −0.468 −0.164 

.122 0.063 −0.467 .012 

.109 0.001 −0.613 −0.186 

.093 0.041 −0.374 −0.008 

.143 0.096 −0.041 .518 

.140 0.492 −0.371 .178 
1) Socio-demographic characteristics 

Choice Coef. 

Interaction effects driving teenagers’ preferences, sex 

Female ∗ Chocolate cornflakes .442 

Female ∗ Sweet snacks .578 

Female ∗ Bright and colourful .100 

Female ∗ Multivit .097 

Female ∗ Tasty .306 

Interaction effects driving teenagers’ preferences, Body Mass Index (BMI)

BMI ∗ Chocolate cornflakes −0.014 

BMI ∗ Sweet snacks −0.025 

BMI ∗ Bright and colourful .007 

BMI ∗ Multivit .013 

BMI ∗ Tasty .009 

Interaction effects driving teenagers’ preferences, level of family educatio

Low education level ∗ Chocolate cornflakes −0.165 

Low education level ∗ Sweet snacks .178 

Low education level ∗ Bright and colourful .024 

Low education level ∗ Multivit −0.042 

Low education level ∗ Tasty −0.104 

Medium education level ∗ Chocolate cornflakes .060 

Medium education level ∗ Sweet snacks .049 

Medium education level ∗ Bright and colourful .039 

Medium education level ∗ Multivit .126 

Medium education level ∗ Tasty .046 

Interaction effects driving teenagers’ preferences, adherence to the Tusca

Low adherence profile ∗ Chocolate cornflakes 1.036 

Low adherence profile ∗ Sweet snacks 1.837 

Low adherence profile ∗ Bright and colourful .312 

Low adherence profile ∗ Multivit −0.461 

Low adherence profile ∗ Tasty .571 

Medium adherence profile ∗ Chocolate cornflakes .659 

Medium adherence profile ∗ Sweet snacks 1.211 

Medium adherence profile ∗ Bright and colourful .257 

Medium adherence profile ∗ Multivit −0.319 

Medium adherence profile ∗ Tasty .242 

1) Reading of food nutritional facts and labels 

Choice Coef. 

Interaction effects driving teenagers’ preferences, reading of nutritional f

Reading nutritional facts ∗ Chocolate cornflakes −0.597 

Reading nutritional facts ∗ Sweet snacks −0.804 

Reading nutritional facts ∗ Bright and colourful −0.119 

Reading nutritional facts ∗ Multivit .110 

Reading nutritional facts ∗ Tasty −0.316 

Interaction effects driving teenagers’ preferences, reading of food labels 

Reading labels ∗ Chocolate cornflakes −0.227 

Reading labels ∗ Sweet snacks −0.400 

Reading labels ∗ Bright and colourful −0.191 

Reading labels ∗ Multivit .238 

Reading labels ∗ Tasty −0.096 
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f information sources 

Std. Err. P > |z| [95% Conf. Interval] 

y family and friends 

.101 0.157 −0.341 .055 

.088 0.553 −0.226 .121 

.076 0.940 −0.155 .143 

.117 0.641 −0.284 .174 

.115 0.443 −0.313 .137 

.068 0.323 −0.066 .201 

.059 0.032 .010 .245 

.050 0.061 −0.004 .195 

.079 0.826 −0.172 .137 

.078 0.666 −0.119 .187 

ily and friends 

.096 0.640 −0.234 .143 

.083 0.063 −0.008 .320 

.071 0.076 −0.013 .265 

.111 0.882 −0.202 .235 

.110 0.483 −0.295 .139 

.068 0.085 −0.016 .253 

.060 0.581 −0.085 .151 

.051 0.156 −0.174 .027 

.080 0.095 −0.023 .290 

.078 0.786 −0.133 .176 

.071 0.001 .138 .421 

.063 0.001 .165 .415 

.054 0.036 −0.220 −0.007 

.083 0.073 −0.315 .014 

.082 0.186 −0.270 .052 

.129 0.436 −0.354 .152 

.112 0.172 −0.067 .374 

.095 0.204 −0.066 .309 

.150 0.300 −0.452 .139 

.148 0.352 −0.430 .153 

ns (mobAPP) 

.112 0.140 −0.054 .386 

.099 0.241 −0.078 .311 

.085 0.360 −0.245 .089 

.128 0.375 −0.365 .137 

.126 0.542 −0.325 .171 

agazines 

.078 0.111 −0.277 .028 

.069 0.002 −0.357 −0.084 

.059 0.880 −0.107 .125 

.090 0.472 −0.112 .243 

.089 0.395 −0.251 .099 

.099 0.151 −0.052 .339 

.087 0.218 −0.063 .280 

.074 0.888 −0.136 .157 

.115 0.328 −0.113 .340 

.114 0.081 −0.024 .423 
1) Suggestions and influence by family and friends, and selection o

Choice Coef. 

Interaction effects driving teenagers’ preferences, accepting suggestions b

Suggestions by friends ∗ Chocolate cornflakes −0.143 

Suggestions by friends ∗ Sweet snacks −0.052 

Suggestions by friends ∗ Bright and colourful −0.005 

Suggestions by friends ∗ Multivit −0.054 

Suggestions by friends ∗ Tasty −0.088 

Suggestions by family ∗ Chocolate cornflakes .067 

Suggestions by family ∗ Sweet snacks .128 

Suggestions by family ∗ Bright and colourful .095 

Suggestions by family ∗ Multivit −0.017 

Suggestions by family ∗ Tasty .033 

Interaction effects driving teenagers’ preferences, being influenced by fam

Influence from friends ∗ Chocolate cornflakes −0.045 

Influence from friends ∗ Sweet snacks .156 

Influence from friends ∗ Bright and colourful .126 

Influence from friends ∗ Multivit .016 

Influence from friends ∗ Tasty −0.077 

Influence from family ∗ Chocolate cornflakes .118 

Influence from family ∗ Sweet snacks .033 

Influence from family ∗ Bright and colourful −0.073 

Influence from family ∗ Multivit .133 

Influence from family ∗ Tasty .021 

Interaction effects driving teenagers’ preferences, surfing the Internet 

Internet ∗ Chocolate cornflakes .280 

Internet ∗ Sweet snacks .290 

Internet ∗ Bright and colourful −0.113 

Internet ∗ Multivit −0.150 

Internet ∗ Tasty −0.109 

Interaction effects driving teenagers’ preferences, using social networks 

Social networks ∗ Chocolate cornflakes −0.100 

Social networks ∗ Sweet snacks .153 

Social networks ∗ Bright and colourful .121 

Social networks ∗ Multivit −0.156 

Social networks ∗ Tasty −0.138 

Interaction effects driving teenagers’ preferences, using mobile applicatio

MobAPP ∗ Chocolate cornflakes .166 

MobAPP ∗ Sweet snacks .116 

MobAPP ∗ Bright and colourful −0.078 

MobAPP ∗ Multivit −0.113 

MobAPP ∗ Tasty −0.077 

Interaction effects driving teenagers’ preferences, reading books and/or m

Books ∗ Chocolate cornflakes −0.124 

Books ∗ Sweet snacks −0.220 

Books ∗ Bright and colourful .008 

Books ∗ Multivit .065 

Books ∗ Tasty −0.076 

Interaction effects driving teenagers’ preferences, watching TV 

TV ∗ Chocolate cornflakes .143 

TV ∗ Sweet snacks .108 

TV ∗ Bright and colourful .010 

TV ∗ Multivit .113 

TV ∗ Tasty .199 
7 



I. Corazza, F. Pennucci and S. De Rosis Health policy xxx (xxxx) xxx 

ARTICLE IN PRESS 

JID: HEAP [m5G; April 25, 2021;1:12 ] 

R

 

 

 

 

 

 

 

[

 

[  

[

[

[

[  

[

[

[

[  

[

[  

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[  

[  

[

[  

[

eferences 

[1] Clark JM, Brancati FL. The challenge of obesity-related chronic diseases. J Gen 

Intern Med 20 0 0;15:828–9. doi: 10.1046/j.1525-1497.20 0 0.0 0923.x . 

[2] Hruby A, Hu FB. The epidemiology of obesity: a big picture. Pharmacoeco- 
nomics 2015;33:673–89. doi: 10.1007/s40273- 014- 0243- x . 

[3] The Lancet2019: the year for nutrition. Lancet 2019;393:200. doi: 10.1016/ 
S0140- 6736(19)30080- 7 . 

[4] Nobles J, Christensen A, Butler M, Radley D, Pickering K, Saunders J, et al. Un-
derstanding how local authorities in England address obesity: a wider deter- 

minants of health perspective. Health Policy (New York) 2019;123:998–1003. 

doi: 10.1016/j.healthpol.2019.07.016 . 
[5] Swinburn BA, Kraak VI, Allender S, Atkins VJ, Baker PI, Bogard JR, et al. The

global syndemic of obesity, undernutrition, and climate change: the lancet 
commission report. Lancet 2019;393:791–846. doi: 10.1016/S0140-6736(18) 

32822-8 . 
[6] WHO. Obesity and overweight 2020. https://www.who.int/news-room/ 

fact-sheets/detail/obesity- and- overweight (accessed September 21, 2020). 
[7] WHO. Obesity 2021. https://www.who.int/westernpacific/health-topics/obesity 

(accessed January 19, 2021). 

[8] Micciolo R, Di Francesco V, Fantin F, Canal L, Harris TB, Bosello O, et al. Preva-
lence of overweight and obesity in Italy (20 01-20 08): is there a rising obe-

sity epidemic? Ann Epidemiol 2010;20:258–64. doi: 10.1016/j.annepidem.2010. 
01.006 . 

[9] Colao A, Lucchese M, D’Adamo M, Savastano S, Facchiano E, Veronesi C, et al. 
Healthcare usage and economic impact of non-treated obesity in Italy: findings 

from a retrospective administrative and clinical database analysis. BMJ Open 

2017;7:e013899. doi: 10.1136/bmjopen- 2016- 013899 . 
[10] OECD Obesity and the economics of prevention: fit not fat - Italy key 

facts. OECD; 2020. (accessed September 21, 2020) . https://www.oecd.org/ 
els/health-systems/obesityandtheeconomicsofpreventionfitnotfat-italykeyfacts. 

htm . 
[11] Der Valk VESvan V, Den Akker AELTvan V, Savas M, Kleinendorst L, Visser JA,

Haelst MMV, et al. A comprehensive diagnostic approach to detect underlying 

causes of obesity in adults. Obesity Rev 2019;20:795. doi: 10.1111/obr.12836 . 
[12] Lanigan J , Tee L , Brandreth R . Childhood obesity. Medicine (Baltimore) 

2019;47:190–4 . 
[13] Han JC, Lawlor DA, Kimm SYS. Childhood obesity –2010: progress and chal- 

lenges. Lancet 2010;375:1737–48. doi: 10.1016/S0140-6736(10)60171-7 . 
[14] Köhler L . Children’s health in Europe - challenges for the next decades - by

Lennart Köhler. ISSOP; 2017 . 

[15] WHO. Adolescent obesity and related behaviours (2002–
2014) 2017. https://www.euro.who.int/en/health-topics/disease- 

prevention/nutrition/publications/2017/adolescent-obesity-and-related- 
behaviours-trends-and-inequalities-in-the-who-european-region,-20022014 

(accessed September 21, 2020). 
[16] Di Renzo L, Gualtieri P, Pivari F, Soldati L, Attinà A, Cinelli G, et al. Eating habits

and lifestyle changes during COVID-19 lockdown: an Italian survey. J Transl 

Med 2020;18. doi: 10.1186/s12967- 020- 02399- 5 . 
[17] Margaritis I, Houdart S, Ouadrhiri YE, Bigard X, Vuillemin A, Duché P. How to 

deal with COVID-19 epidemic-related lockdown physical inactivity and seden- 
tary increase in youth? Adaptation of Anses’ benchmarks. Arch Public Health 

2020;78. doi: 10.1186/s13690- 020- 00432- z . 
[18] Kalkan I. The impact of nutrition literacy on the food habits among young 

adults in Turkey. Nutr Res Pract 2019;13:352. doi: 10.4162/nrp.2019.13.4.352 . 

[19] Worsley A . Nutrition knowledge and food consumption: can nutrition 
knowledge change food behaviour? Asia Pac J Clin Nutr 2002;11(Suppl 3) 

https://doi.org/10.1046/j.1440-6047.11.supp3.7.x . 
20] Brooks N, Begley A. Adolescent food literacy programmes: a review of the lit- 

erature. Nutr Dietetics 2014;71:158–71. doi: 10.1111/1747-0080.12096 . 
[21] Thomas H, Azevedo Perry E, Slack J, Samra HR, Manowiec E, Petermann L, et al.

Complexities in conceptualizing and measuring food literacy. J Acad Nutr Diet 
2019;119:563–73. doi: 10.1016/j.jand.2018.10.015 . 

22] Block L, Grier S, Childers T, Davis B, Ebert EJ J, Kumanyika S, et al. From nu-

trients to nurturance: a conceptual introduction to food well-being. J Public 
Policy Mark Am Mark Assoc ISSN 2011;30:5–13. doi: 10.2307/23209247 . 

23] Cullen T, Hatch J, Martin W, Higgins JW, Sheppard R. Food literacy: definition 
and framework for action. Can J Dietetic Pract Res 2015;76:140–5. doi: 10.3148/ 

cjdpr- 2015- 010 . 
24] Truman E, Lane D, Elliott C. Defining food literacy: a scoping review. Appetite 

2017;116:365–71. doi: 10.1016/j.appet.2017.05.007 . 

25] Stevenson C, Doherty G, Barnett J, Muldoon OT, Trew K. Adolescents’ views of 
food and eating: identifying barriers to healthy eating. J Adolesc 2007;30:417–

34. doi: 10.1016/j.adolescence.20 06.04.0 05 . 
26] Scott ML, Nowlis SM, Mandel N, Morales AC. The effects of reduced food size

and package size on the consumption behavior of restrained and unrestrained 
eaters. J Consumer Res 2008;35:391–405. doi: 10.1086/591103 . 

27] Perry EA, Thomas H, Samra HR, Edmonstone S, Davidson L, Faulkner A, et al. 

Identifying attributes of food literacy: a scoping review. Public Health Nutr 
2017;20:2406–15. doi: 10.1017/S1368980017001276 . 

28] Krause C, Sommerhalder K, Beer-Borst S, Abel T. Just a subtle difference? Find- 
ings from a systematic review on definitions of nutrition literacy and food lit- 

eracy. Health Promot Int 2018;33:378–89. doi: 10.1093/heapro/daw084 . 
29] Neuhauser L, Rothschild R, Rodríguez FM. MyPyramid.gov: assessment of liter- 

acy, cultural and linguistic factors in the USDA food pyramid web site. J Nutr 

Educ Behav 2007;39:219–25. doi: 10.1016/j.jneb.2007.03.005 . 
8 
30] Watson WL, Chapman K, King L, Kelly B, Hughes C, Louie JCY, et al. How well
do Australian shoppers understand energy terms on food labels? Public Health 

Nutr 2013;16:409–17. doi: 10.1017/S1368980 0120 0 090 0 . 
[31] Vidgen HA, Gallegos D. Defining food literacy and its components. Appetite 

2014;76:50–9. doi: 10.1016/j.appet.2014.01.010 . 
32] Poelman MP, Dijkstra SC, Sponselee H, Kamphuis CBM, Battjes-Fries MCE, 

Gillebaart M, et al. Towards the measurement of food literacy with respect 
to healthy eating: the development and validation of the self perceived food 

literacy scale among an adult sample in the Netherlands. Int J Behav Nutr Phys 

Activity 2018;15:54. doi: 10.1186/s12966-018-0687-z . 
33] Sharf M, Sela R, Zentner G, Shoob H, Shai I, Stein-Zamir C. Figuring out food la-

bels. Young adults’ understanding of nutritional information presented on food 
labels is inadequate. Appetite 2012;58:531–4. doi: 10.1016/j.appet.2011.12.010 . 

34] Talagala IA, Arambepola C. Use of food labels by adolescents to make healthier 
choices on snacks: a cross-sectional study from Sri Lanka. BMC Public Health 

2016;16:739. doi: 10.1186/s12889-016- 3422- 1 . 

35] Alberga AS, Sigal RJ, Goldfield G, Homme DP, Kenny GP. Overweight and obese 
teenagers: why is adolescence a critical period? Pediatr Obes 2012;7:261–73. 

doi: 10.1111/j.2047-6310.2011.0 0 046.x . 
36] Vaitkeviciute R, Ball LE, Harris N. The relationship between food literacy 

and dietary intake in adolescents: a systematic review. Public Health Nutr 
2015;18:649–58. doi: 10.1017/S1368980 0140 0 0962 . 

37] Begley A, Paynter E, Butcher LM, Dhaliwal SS. Effectiveness of an adult food 

literacy program. Nutrients 2019;11:797. doi: 10.3390/nu11040797 . 
38] Boucher BA, Manafò E, Boddy MR, Roblin L, Truscott R. The Ontario Food and 

Nutrition Strategy: identifying indicators of food access and food literacy for 
early monitoring of the food environment. Health Promot Chronic Dis Prev Can 

2017;37:313–19. doi: 10.24095/hpcdp.37.9.06 . 
39] Hollows J, Jones S. Please don’t try this at home.. Food, Culture Soc 

2010;13:521–37. doi: 10.2752/175174410X12777254289349 . 

40] Herbert J, Flego A, Gibbs L, Waters E, Swinburn B, Reynolds J, et al. 
Wider impacts of a 10-week community cooking skills program - Jamie’s 

Ministry of Food, Australia. BMC Public Health 2014;14:1161. doi: 10.1186/ 
1471- 2458- 14- 1161 . 

[41] Pike J, Kelly P. The school dining room: a governable space?. In: Pike J, 
Kelly P, editors. The moral geographies of children, young people and food: 

beyond Jamie’s school dinners. London: Palgrave Macmillan UK; 2014. p. 99–

122. doi: 10.1057/9781137312310 _ 5 . 
42] Caraher M. Food literacy beyond the individual: the nexus between personal 

skills and victim blaming, 2016. https://doi.org/10.4324/9781315708492-15. 
43] De Rosis S, Pennucci F, Seghieri C. Segmenting adolescents around social influ- 

ences on their eating behavior: findings from Italy. Soc Mar Q 2019;25:256–74. 
doi: 10.1177/1524500419882059 . 

44] “Making something out of nothing”: food literacy among youth, young preg- 

nant women and parents who are at risk for poor health. Food Secure Canada 
2014. https://foodsecurecanada.org/resources-news/resources-research/ 

making- something- out- nothing- food- literacy- among- youth- young- 0 (ac- 
cessed September 21, 2020). 

45] Slater J. Is cooking dead? The state of home economics food and nutri- 
tion education in a Canadian province. Int J Consum Stud 2013;37:617–24. 

doi: 10.1111/ijcs.12042 . 
46] Colatruglio S , Slater J . Food literacy: bridging the gap between food, nutrition 

and well-being. Sustainable well-being: concepts, issues, and educational prac- 

tices. Winnipeg, MB: ESWB Press; 2014 . 
[47] Pennucci F, De Rosis S, Murante AM, Nuti S. Behavioural and social sciences to 

enhance the efficacy of health promotion interventions: redesigning the role 
of professionals and people. Behav Public Policy 2019:1–21. doi: 10.1017/bpp. 

2019.19 . 
48] ISTAT. Popolazione residente al 1 ° gennaio: per fascia di età 2016. 

49] Cannavò L., Frudà L. Ricerca sociale. Dal progetto dell’indagine alla costruzione 

degli indici. vol. 1. Carocci editore; 2007. 
50] Pennucci F, De Rosis S, Nuti S. Quando promuovere stili di vita sani diventa 

un’esperienza professionale per gli adolescenti: il progetto beFood. Politiche 
Sanitarie 2018;19:10–22. doi: 10.1706/2894.29181 . 

[51] R. Toscana, ARS. La Piramide Alimentare Toscana 2008. https://www. 
google.it/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact= 

8&ved=0ahUKEwj2zezu _ L3VAhXM6RQKHdWuD _ YQFggnMAA&url=http% 

3A%2F%2Fwww.regione.toscana.it%2Fpiramide-alimentare-toscana&usg= 
AFQjCNFVRF _ lQMoY2eKElgerpqOD _ 79meQ . 

52] WHO | Healthy diet. WHO n.d. http://www.who.int/mediacentre/factsheets/ 
fs394/en/ (accessed September 29, 2017). 

53] De Rosis S, Corazza I, Pennucci F. Physical activity in the daily life of adoles-
cents: factors affecting healthy choices from a discrete choice experiment. Int 

J Environ Res Public Health 2020;17:6860. doi: 10.3390/ijerph17186860 . 

54] Furlan R , Martone D . La conjoint analysis per la ricerca sociale e di marketing.
Milano: Franco Angeli; 2011 . 

55] Louviere JJ, Hensher DA, Swait JD. Stated choice methods: analysis and 
applications. Cambridge: Cambridge University Press; 20 0 0. doi: 101017/ 

CBO9780511753831 . 
56] Jia E, Gu Y, Peng Y, Li X, Shen X, Jiang M, et al. Preferences of patients with

non-communicable diseases for primary healthcare facilities: a discrete choice 

experiment in Wuhan, China. Int J Environ Res Public Health 2020;17:3987. 
doi: 10.3390/ijerph17113987 . 

57] Lancsar E, Louviere J. Conducting discrete choice experiments to inform 

healthcare decision making. Pharmacoeconomics 2008;26:661–77. doi: 10. 

2165/0 0 019053-20 0826080-0 0 0 04 . 

https://doi.org/10.1046/j.1525-1497.2000.00923.x
https://doi.org/10.1007/s40273-014-0243-x
https://doi.org/10.1016/S0140-6736(19)30080-7
https://doi.org/10.1016/j.healthpol.2019.07.016
https://doi.org/10.1016/S0140-6736(18)32822-8
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/westernpacific/health-topics/obesity
https://doi.org/10.1016/j.annepidem.2010.01.006
https://doi.org/10.1136/bmjopen-2016-013899
https://www.oecd.org/els/health-systems/obesityandtheeconomicsofpreventionfitnotfat-italykeyfacts.htm
https://doi.org/10.1111/obr.12836
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0012
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0012
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0012
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0012
https://doi.org/10.1016/S0140-6736(10)60171-7
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0014
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0014
https://doi.org/10.1186/s12967-020-02399-5
https://doi.org/10.1186/s13690-020-00432-z
https://doi.org/10.4162/nrp.2019.13.4.352
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0019
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0019
https://doi.org/10.1111/1747-0080.12096
https://doi.org/10.1016/j.jand.2018.10.015
https://doi.org/10.2307/23209247
https://doi.org/10.3148/cjdpr-2015-010
https://doi.org/10.1016/j.appet.2017.05.007
https://doi.org/10.1016/j.adolescence.2006.04.005
https://doi.org/10.1086/591103
https://doi.org/10.1017/S1368980017001276
https://doi.org/10.1093/heapro/daw084
https://doi.org/10.1016/j.jneb.2007.03.005
https://doi.org/10.1017/S1368980012000900
https://doi.org/10.1016/j.appet.2014.01.010
https://doi.org/10.1186/s12966-018-0687-z
https://doi.org/10.1016/j.appet.2011.12.010
https://doi.org/10.1186/s12889-016-3422-1
https://doi.org/10.1111/j.2047-6310.2011.00046.x
https://doi.org/10.1017/S1368980014000962
https://doi.org/10.3390/nu11040797
https://doi.org/10.24095/hpcdp.37.9.06
https://doi.org/10.2752/175174410X12777254289349
https://doi.org/10.1186/1471-2458-14-1161
https://doi.org/10.1057/9781137312310_5
https://doi.org/10.1177/1524500419882059
https://foodsecurecanada.org/resources-news/resources-research/making-something-out-nothing-food-literacy-among-youth-young-0
https://doi.org/10.1111/ijcs.12042
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0046
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0046
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0046
https://doi.org/10.1017/bpp.2019.19
https://doi.org/10.1706/2894.29181
https://www.google.it/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj2zezu_L3VAhXM6RQKHdWuD_YQFggnMAA&url=http%3A%2F%2Fwww.regione.toscana.it%2Fpiramide-alimentare-toscana&usg=AFQjCNFVRF_lQMoY2eKElgerpqOD_79meQ
http://www.who.int/mediacentre/factsheets/fs394/en/
https://doi.org/10.3390/ijerph17186860
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0054
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0054
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0054
https://doi.org/101017/CBO9780511753831
https://doi.org/10.3390/ijerph17113987
https://doi.org/10.2165/00019053-200826080-00004


I. Corazza, F. Pennucci and S. De Rosis Health policy xxx (xxxx) xxx 

ARTICLE IN PRESS 

JID: HEAP [m5G; April 25, 2021;1:12 ] 

[  

[

[  

[

[

[  

[

[

[

[

[

[

[

 

[

[

[

[

[

[

[

[

[

[

[
 

[

[

[

[  

[

[

[

[  

[

[

[

[  

[

[

58] Mengoni A , Seghieri C , Nuti S . Heterogeneity in preferences for primary care
consultations: results from a discrete choice experiment. Int J Stat Med Res 

2013;2:67–75 . 
59] Kelder SH, Perry CL, Klepp KI, Lytle LL. Longitudinal tracking of adolescent 

smoking, physical activity, and food choice behaviors. Am J Public Health 
1994;84:1121. doi: 10.2105/ajph.84.7.1121 . 

60] Mehta K, Phillips C, Ward P, Coveney J, Handsley E, Carter P. Marketing foods
to children through product packaging: prolific, unhealthy and misleading. 

Public Health Nutr 2012;15:1763–70. doi: 10.1017/S1368980012001231 . 

61] Pearson N, Biddle SJ, Williams L, Worsley A, Crawford D, Ball K. Adolescent 
television viewing and unhealthy snack food consumption: the mediating role 

of home availability of unhealthy snack foods. Public Health Nutr 2014;17:317–
23. doi: 10.1017/S1368980012005204 . 

62] Kuhfeld WF . Discrete choice. Marketing research methods in SAS. Cary, NC: SAS 
Institute Inc.; 2010. p. 285–301 . 

63] Ryan M , Gerard K . Using discrete choice experiments to value health care pro-

grammes: current practice and future research reflections. Appl Health Econ 
Health Policy 2003;2:55–64 . 

64] Seghieri C, Mengoni A, Nuti S. Applying discrete choice modelling in a priority 
setting: an investigation of public preferences for primary care models. Eur J 

Health Econ 2014;15:773–85. doi: 10.1007/s10198-013-0542-8 . 
65] Street DJ, Burgess L, Louviere JJ. Quick and easy choice sets: construct- 

ing optimal and nearly optimal stated choice experiments. Int J Res Mark 

2005;22:459–70. doi: 10.1016/j.ijresmar.2005.09.003 . 
66] Huber J, Zwerina K. The importance of utility balance in efficient choice de- 

signs. J Mark Res 2018. doi: 10.1177/002224379603300305 . 
67] StataCorp. Stata 15 base reference manual; 2017 . 

68] Hauber AB, Gonzalez JM, Groothuis-Oudshoorn CGM, Prior T, Marshall DA, 
Cunningham C, et al. Statistical methods for the analysis of discrete choice ex- 

periments: a report of the ispor conjoint analysis good research practices task 

force. Value Health 2016;19:300–15. doi: 10.1016/j.jval.2016.04.004 . 
69] Qutteina Y, Backer CD, Smits T. Media food marketing and eating out- 

comes among pre-adolescents and adolescents: a systematic review and meta- 
analysis. Obes Rev 2019;20:1708–19. doi: 10.1111/obr.12929 . 

70] Dahl RE, Allen NB, Wilbrecht L, Suleiman AB. Importance of investing in ado- 
lescence from a developmental science perspective. Nature 2018;554:441–50. 

doi: 10.1038/nature25770 . 

[71] Sibbald B . Obesity may soon be leading cause of preventable death in US. CMAJ
2002;166:642 . 

72] Publishing H.H. Mars vs. Venus: the gender gap in health. Har- 
vard Health n.d. https://www.health.harvard.edu/newsletter _ article/ 

mars- vs- venus- the- gender- gap- in- health (accessed September 21, 2020). 
73] Román S, Sánchez-Siles LM, Siegrist M. The importance of food natural- 

ness for consumers: results of a systematic review. Trends Food Sci Technol 

2017;67:44–57. doi: 10.1016/j.tifs.2017.06.010 . 
[74] Folkvord F, Anschütz DJ, Buijzen M. The association between BMI development 

among young children and (un)healthy food choices in response to food ad- 
vertisements: a longitudinal study. Int J Behav Nutr Phys Activity 2016;13:16. 

doi: 10.1186/s12966- 016- 0340- 7 . 
75] Krumpal I. Determinants of social desirability bias in sensitive surveys: a liter- 

ature review. Qual Quant 2013;47:2025–47. doi: 10.1007/s11135-011-9640-9 . 
[76] Larson NI, Perry CL, Story M, Neumark-Sztainer D. Food preparation by young 

adults is associated with better diet quality. J Am Diet Assoc 2006;106:2001–7. 

doi: 10.1016/j.jada.20 06.09.0 08 . 
77] Darmon N, Drewnowski A. Does social class predict diet quality? Am J Clin 

Nutr 2008;87:1107–17. doi: 10.1093/ajcn/87.5.1107 . 
78] Denny JC. Surveying recent themes in translational bioinformatics: big data in 

EHRs, omics for drugs, and personal genomics. Yearb Med Inform 2014;9:199–
205. doi: 10.15265/IY- 2014- 0015 . 
9 
79] Pearson N, Biddle SJH, Gorely T. Family correlates of breakfast consumption 
among children and adolescents. A systematic review. Appetite 2009;52:1–7. 

doi: 10.1016/j.appet.20 08.08.0 06 . 
80] Skafida V. The family meal panacea: exploring how different aspects of family 

meal occurrence, meal habits and meal enjoyment relate to young children’s 
diets. Sociol Health Illn 2013;35:906–23. doi: 10.1111/1467-9566.12007 . 

81] De Castro JM, De Castro ES. Spontaneous meal patterns of humans: influence 
of the presence of other people. Am J Clin Nutr 1989;50:237–47. doi: 10.1093/ 

ajcn/50.2.237 . 

82] Christakis NA, Fowler JH. The spread of obesity in a large social network over 
32 years. N Engl J Med 2007;357:370–9. doi: 10.1056/NEJMsa066082 . 

83] Argo JJ, Main KJ. Stigma by association in coupon redemption: looking cheap 
because of others. J Consum Res 2008;35:559–72. doi: 10.1086/591102 . 

84] McFerran B, Dahl DW, Fitzsimons GJ, Morales AC. I’ll have what she’s having: 
effects of social influence and body type on the food choices of others. J Con-

sum Res 2010;36:915–29. doi: 10.1086/644611 . 

85] Baldwin HJ, Freeman B, Kelly B. Like and share: associations between so- 
cial media engagement and dietary choices in children. Public Health Nutr 

2018;21:3210–15. doi: 10.1017/S1368980 0180 01866 . 
86] Lachmann T, Schmitt A, Braet W, van Leeuwen C. Letters in the forest: global 

precedence effect disappears for letters but not for non-letters under reading- 
like conditions. Front Psychol 2014;5. doi: 10.3389/fpsyg.2014.00705 . 

87] Food Appearance - an overview | ScienceDirect Topics n.d. https://www. 

sciencedirect.com/topics/food-science/food-appearance (accessed September 
21, 2020). 

88] Dunlop S, Freeman B, Jones SC. Marketing to youth in the digital age: the pro-
motion of unhealthy products and health promoting behaviours on social me- 

dia. Media Commun 2016;4:35–49. doi: 10.17645/mac.v4i3.522 . 
89] Dahl S . Social media marketing: theories and applications. SAGE; 2018 . 

90] Klassen KM, Borleis ES, Brennan L, Reid M, McCaffrey TA, Lim MS. What peo- 

ple “like”: analysis of social media strategies used by food industry brands, 
lifestyle brands, and health promotion organizations on facebook and insta- 

gram. J. Med. Internet Res. 2018;20. doi: 10.2196/10227 . 
91] Santarossa S, Woodruff SJ. #LancerHealth: using Twitter and Instagram as a 

tool in a campus wide health promotion initiative. J Public Health Res 2018;7. 
doi: 10.4081/jphr.2018.1166 . 

92] Mai R , Hoffmann S . How to combat the unhealthy : tasty intuition ; the influ-

encing role of health consciousness. J Public Policy Mark 2015;34 . 
93] Ronto R, Ball L, Pendergast D, Harris N. Adolescents’ perspectives on food lit- 

eracy and its impact on their dietary behaviours. Appetite 2016;107:549–57. 
doi: 10.1016/j.appet.2016.09.006 . 

94] Hoelscher DM, Springer AE, Ranjit N, Perry CL, Evans AE, Stigler M, et al. 
Reductions in child obesity among disadvantaged school children with com- 

munity involvement: the Travis County CATCH Trial. Obesity (Silver Spring) 

2010;18(Suppl 1):S36–44. doi: 10.1038/oby.2009.430 . 
95] Appleton KM. Greater fruit selection following an appearance-based com- 

pared with a health-based health promotion poster. J Public Health (Oxf) 
2016;38:731–8. doi: 10.1093/pubmed/fdv147 . 

96] Nuti S., De Rosis S., Rosa A., Pennucci F., Palermo E., Corazza .I.. b.eFood, stili di
vita a confronto. Ricette sperimentali per un futuro healthy degli adolescenti. 

Ghezzano (PI): edizioni Il Campano; 2017. 
97] Howard A . What’s to Eat? Improving food literacy in Canada n.d.; 2013. 70 . 

98] Palumbo R. Sustainability of well-being through literacy. The effects of food 

literacy on sustainability of well-being. Agric Agric Sci Procedia 2016;8:99–106. 
doi: 10.1016/j.aaspro.2016.02.013 . 

http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0058
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0058
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0058
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0058
https://doi.org/10.2105/ajph.84.7.1121
https://doi.org/10.1017/S1368980012001231
https://doi.org/10.1017/S1368980012005204
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0062
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0062
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0063
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0063
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0063
https://doi.org/10.1007/s10198-013-0542-8
https://doi.org/10.1016/j.ijresmar.2005.09.003
https://doi.org/10.1177/002224379603300305
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0067
https://doi.org/10.1016/j.jval.2016.04.004
https://doi.org/10.1111/obr.12929
https://doi.org/10.1038/nature25770
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0071
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0071
https://www.health.harvard.edu/newsletter_article/mars-vs-venus-the-gender-gap-in-health
https://doi.org/10.1016/j.tifs.2017.06.010
https://doi.org/10.1186/s12966-016-0340-7
https://doi.org/10.1007/s11135-011-9640-9
https://doi.org/10.1016/j.jada.2006.09.008
https://doi.org/10.1093/ajcn/87.5.1107
https://doi.org/10.15265/IY-2014-0015
https://doi.org/10.1016/j.appet.2008.08.006
https://doi.org/10.1111/1467-9566.12007
https://doi.org/10.1093/ajcn/50.2.237
https://doi.org/10.1056/NEJMsa066082
https://doi.org/10.1086/591102
https://doi.org/10.1086/644611
https://doi.org/10.1017/S1368980018001866
https://doi.org/10.3389/fpsyg.2014.00705
https://www.sciencedirect.com/topics/food-science/food-appearance
https://doi.org/10.17645/mac.v4i3.522
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0089
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0089
https://doi.org/10.2196/10227
https://doi.org/10.4081/jphr.2018.1166
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0092
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0092
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0092
https://doi.org/10.1016/j.appet.2016.09.006
https://doi.org/10.1038/oby.2009.430
https://doi.org/10.1093/pubmed/fdv147
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0097
http://refhub.elsevier.com/S0168-8510(21)00086-5/sbref0097
https://doi.org/10.1016/j.aaspro.2016.02.013

	Promoting healthy eating habits among youth according to their preferences: Indications from a discrete choice experiment in Tuscany
	1 Introduction
	2 Materials and methods
	3 Results
	4 Discussion
	5 Conclusions
	Funding
	Declarations of Competing Interest
	CRediT authorship contribution statement
	Acknowledgments
	Appendix
	References


