
nutrients

Editorial

Environmental Influences on Dietary Intake of
Children and Adolescents

Jessica S. Gubbels

Department of Health Promotion, NUTRIM School of Nutrition and Translational Research in Metabolism,
Maastricht University, NL-6200 MD, Maastricht, The Netherlands; jessica.gubbels@maastrichtuniversity.nl

Received: 17 March 2020; Accepted: 19 March 2020; Published: 27 March 2020
����������
�������

Introduction

Childhood is a crucial period for establishing lifelong healthy nutritional habits [1]. The
environment can have an important influence on these habits [2]. According to the ANGELO
framework [3], the environment can be operationalized through distinguishing between four
environmental types: The physical environment (what is available), the social environment (what
are the attitudes/beliefs of important others), the political environment (what are the rules), and the
economic environment (what are the costs) [3]. The studies described in the current special issue cover
these various types of environmental influences within different settings, including home and school,
on children and adolescents’ dietary intake.

Several studies in the special issue focused on environmental influences in the home setting.
Parents play an important role in forming their children’s dietary habits and are important gatekeepers
for children’s behavior [4,5]. Gibson and colleagues [6] examined parental influences on snacking
in preschoolers in a large cross-European sample. Parents’ own snacking behavior and rules about
snacking were significantly associated with the intake of their children, but parents’ educational level
and nutritional knowledge were also important predictors. Interestingly, the parental influences were
different for healthy and unhealthy snacking [6]. In an older sample, Van Lippevelde and colleagues [7]
showed that health-promoting parenting practices were associated with reduced sugar sweetened
beverage intake and increased healthy snack intake, while health-reducing practices were associated
with increased unhealthy snack intake. Van Lippevelde and colleagues [7] also examined whether the
parenting practices moderated the positive relationship between adolescents’ reward sensitivity and
unhealthy dietary intake, but this was not the case. Interestingly, they did find indications of such
an interaction when using the parent-reported instead of the adolescent-reported parenting practices
as a moderator [7]. This stresses the importance of carefully considering our methodology to assess
environmental influences, also taking the child’s perspective of the environment into account [8].
In addition, Hermans and colleagues [9] showed that parental influence on adolescents’ dietary
intake even reaches beyond the home setting: Support from mothers was positively associated with
adolescents bringing healthy products to school, and negatively associated with their purchase of
sweet snacks in and around school [9].

Tani, Fujiwara, Doi, and Isumi [10] examined the association between home cooking and childhood
obesity in a large sample of primary school children in Japan. Children living in households with a low
frequency of home cooking were more than twice as likely to be obese as those in a household with
high cooking frequency were. This association was partially mediated by children’s diet (vegetable,
breakfast, and snack intake), suggesting that home cooking is associated with healthy intake, which, in
turn, decreases the risk for obesity [10]. Home cooking and family meals are important indicators of
family functioning [11], and can thus be regarded an important target for future obesity prevention
interventions. Transference of cooking skills from parents to their children could be a key aspect in
increasing home cooking. Lavelle and colleagues [12] examined such transference of cooking skills
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in a qualitative study among Irish mothers. Although mothers expressed a desire for teaching their
children to cook, various barriers to actually involving children in cooking were identified. These
barriers included children’s lack of interest in cooking, clingy behavior and messiness in the kitchen,
and pickiness with regard to food. This points out that parents may need some help in dealing with
practical barriers to involving their children in the kitchen, as well to motivate their children to actually
get involved [12].

In addition to parental influences, increasing attention is being paid to the influence of the broader
family system on children’s dietary intake [13]. In the current special issue, Verjans-Janssen and
colleagues [14] examined the associations between the Family Nutrition Climate—i.e., the family’s
shared perceptions and cognitions regarding healthy nutrition [15]—and dietary intake of primary
school children. Several subscales, as well as the total Family Nutrition Scale, were positively associated
with healthy intake behaviors, including increased fruit, vegetable, and water intake, and decreased
soft drink and sweets intake [14]. This underlines the importance of the family-level influences in
addition to parental influences.

Furthermore, parents often share responsibility for caring for their child with (pre)schools and
childcare facilities. Whereas the majority of young children in OECD (Organisation for Economic
Co-operation and Development)-countries attend some form of preschool or organized childcare [16],
almost all older children and adolescents attend some type of education [17]. In the current special
issue, various papers addressed the influence of care and educational facilities.

With regards the youngest children, Korkalo and colleagues [18] showed that preschool meals
contribute to over half of weekday energy intake in young Finnish children. This shows the important
influence preschools can have on children’s diets. Preschool meals were relatively healthy, being
high in fibers, fish, unsaturated fats, and several vitamins, and low in added sugar. However, fruit
consumption at preschool was low and salt intake was relatively high [18]. These findings point
out the specific intake behaviors that need to be addressed in future interventions. In another study
from Finland, Lehto and colleagues [19] examined the association of various facilitators and barriers
at preschool, with children’s fruit, vegetable, and fiber intake in those preschools. One of the main
predictors of healthy intake was the presence of food policies [19]. Policies are crucial for the longer-term
maintenance of potential intervention effects [20], preventing that established environmental changes
slowly dilute and eventually diminish over time. Surprisingly, the study of Lehto et al. [19] did not find
any influence of center cooking facilities, resources, or staff education on children’s intake, which might
imply that a lack of resources and facilities does not necessarily hinder healthy dietary intake. Benjamin
Neelon and colleagues [21] also examined barriers to the implementation of intervention in childcare
settings, though specifically for fruit and vegetable gardens. Fruit and vegetable garden projects have
been previously shown to increase children’s intake of fruit and vegetables (e.g., [22], but to date few
interventions in Early Care and Education settings have included gardening [23]). Benjamin Neelon and
colleagues [21] showed that although the majority (81%) of the English childcare settings was interested
in implementing gardens, various practical barriers hindered actual implementation, including lack of
space, expertise and time. This is in line with the findings of Holley and colleagues [24], who identified
various barriers and challenges for free food provision at holiday clubs to tackle children’s hunger.
Although reported effects did not only include tackling of hunger, but also creating positive food
experiences and promoting social interactions and positive behavior in general, the reported challenges,
including resources constraints, hindered implementation [24]. This indicates that a tailored approach
is necessary when implementing intervention approaches, taking into account intermediaries’ needs
and barriers, as well as their strengths [25].

Moving on to primary schools, Bartelink and colleagues examined effects of an integrated
intervention on children’s diet and physical activity in a large quasi-experimental study in the
Netherlands [26]. They found the intervention to have favorable effects on children’s diet and physical
activity. However, the effects on diet were only present when the full intervention was implemented:
Schools that skipped the free healthy lunch that was part of the intervention only found effects on
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physical activity. In addition, the intervention showed less favorable effects on younger children and
children with a low socioeconomic status (SES). These findings of Bartelink and colleagues [26] are in
line with an ecological systems view of environmental influences on behavior [27–29], which states
that environmental influences on diet are context-specific (like children’s SES in the study by Bartelink
et al.) as well as person-specific (in line with the diminished effects depending on children’s age in the
study). Hence, determinants of behavior cannot be viewed in isolation. They influence each other, and
it is their combined influence that determines behavior [30]. This stresses the importance of a broad,
integrative approach in interventions. The findings of Kiss and colleagues [31] underline this. In their
analysis of the reform of the school catering system in Hungary, they showed that changed regulations
(i.e., the political environment) are not necessarily translated into action. All involved sectors need to
be on board, and interaction and dialogue between stakeholders needs to be facilitated. Furthermore,
they stressed that there is no universal solution fitting all settings and all children [31], in line with the
different effects depending on contextual and person-related factors reported by Bartelink et al. [26].

Diet is also a concern within secondary schools. Garrido-Fernández and colleagues [32] showed
that adolescents were more likely to consume unhealthy snacks when they attended a school with
a cafeteria. Hence, while school cafeteria might have large potential to improve children’s diet and
prevent overweight [33], this potential is often not utilized in practice [32]. In addition to the physical
environment at secondary schools, the social environment is also very important. Trigueros and
colleagues [34,35] showed that teaching style during Physical Education (PE) classes was associated
with Portuguese adolescents’ motivation, which, in turn, was related to their diet and physical activity.
Their findings support the Self Determination Theory [36]: Satisfaction of the basic human psychological
needs (autonomy, competence, and relatedness) was crucial for the adolescent’s motivation toward
PE classes. Students that were highly motivated consumed more healthy foods and less unhealthy
foods and were more active. As such, Trigueros et al. [34,35] provide us with insight into some of the
cognitive factors that precede behavioral decisions regarding dietary intake and how the environment
can support these cognitive processes. The results can therefore be used by interventions addressing
PE classes and teaching styles.

Moving from the school setting to the surrounding neighborhood environment, Díez and
colleagues [37] examined socioeconomic inequalities in the food environment around schools in
Spain. They showed that 95% of the schools were surrounded by unhealthy food retailers within
a short range, with a median of 17 unhealthy food outlets per school. A worrying addition to this
was that unhealthy food retailers were both closer and higher in number for schools in low-SES
neighborhoods [37], indicating that children from a lower SES background are growing up in a
less healthy food environment. Dhillon and colleagues [38] painted an equally problematic picture
regarding the food environment of college students living on a food-desert campus in the United States.
Performing a qualitative focus group study, they showed that there was a lack of adequate, acceptable,
affordable, and accessible food within students’ environment. Healthy foods, such as fruit, were too
expensive and often not available at campus, and it was very difficult to get food from outside the
campus area [38]. Based on the studies of Díez [37] and Dhillon [38], we can conclude that both the
overwhelming offer of unhealthy foods and the lack of healthy foods around educational facilities are
very problematic.

Within food outlets, the study by Elliott [39] showed that 88% of Canadian child-targeted products
was not suitable for marketing to children. Interestingly, the percentage of children’s products that
was unsuitable was stable between 2009 and 2017. At both time points, over 70% of children’s food
products was too high in sugar. However, a very large increase in nutrition claims was visible in the
observed time period. Also, the use of several marketing techniques aimed at children (e.g., the use of
cartoon images and child fonts) increased, while the use of other approaches decreased (e.g., the use of
games on the package). The study by Elliott [39] showed the significant pressure to eat unhealthy foods
that is exerted by marketing. In line with this, the findings of Czoli et al. [40] showed that although
overall exposure to food advertisements among Canadian children decreased, advertisements were
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dominated by fast food and sugary drinks. More strict regulation of marketing directed at children
and adolescent is therefore urgently needed, which should be directed at the different settings and
media that youngsters encounter.

In conclusion, the papers in the current issue underline the importance of the environment in
influencing children’s and adolescents’ dietary intake across different settings and types of environments.
In addition, the papers identified some crucial barriers and facilitators for the implementation of
environmental changes to enable a healthy diet for young children. The special issue therefore provides
some important directions for both future research and practice.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Craigie, A.M.; Lake, A.A.; Kelly, S.A.; Adamson, A.J.; Mathers, J.C. Tracking of obesity-related behaviours
from childhood to adulthood: A systematic review. Maturitas 2011, 70, 266–284. [CrossRef]

2. Brug, J.; Kremers, S.P.; Lenthe, F.; Ball, K.; Crawford, D. Environmental determinants of healthy eating:
In need of theory and evidence. Proc. Nutr. Soc. 2008, 67, 307–316. [CrossRef]

3. Swinburn, B.; Egger, G.; Raza, F. Dissecting obesogenic environments: The development and application of a
framework for identifying and prioritizing environmental interventions for obesity. Prev. Med. 1999, 29 Pt 1,
563–570. [CrossRef]

4. Larsen, J.K.; Hermans, R.C.J.; Sleddens, E.F.C.; Engels, R.C.; Fisher, J.O.; Kremers, S.P.J. How parental dietary
behavior and food parenting practices affect children’s dietary behavior. Interacting sources of influence?
Appetite 2015, 89, 246–257. [CrossRef]

5. Scaglioni, S.; Arrizza, C.; Vecchi, F.; Tedeschi, S. Determinants of children’s eating behavior. Am. J. Clin. Nutr.
2011, 84 (Suppl. 6), 2006S–2011S. [CrossRef]

6. Gibson, E.L.; Androutsos, O.; Moreno, L.; Flores-Barrantes, P.; Socha, P.; Iotova, V.; Cardon, G.; de
Bourdeaudhuij, I.; Koletzko, B.; Skripkauskaite, S.; et al. Influences of parental snacking-related attitudes,
behaviours and nutritional knowledge on young children’s healthy and unhealthy snacking: The ToyBox
Study. Nutrients 2020, 12, 432. [CrossRef]

7. Van Lippenvelde, W.; Vervoort, L.; Vangeel, L.; Goossens, L. Can parenting practices moderate the relationship
between reward sensitivity and adolescents’ consumption of snacks and sugar-sweetened beverages?
Nutrients 2020, 12, 178. [CrossRef]

8. Taylor, A.; Wilson, C.; Slater, A.; Mohr, P. Parent- and child-reported parenting. Associations with child
weight-related outcomes. Appetite 2011, 57, 700–706. [CrossRef]

9. Hermans, R.C.J.; Smit, K.; Van den Broek, N.; Evenhuis, I.J.; Veldhuis, L. Adolescents’ food purchasing
patterns in the school food environment: Examining the role of perceived relationship support and maternal
monitoring. Nutrients 2020, 12, 733. [CrossRef]

10. Tani, Y.; Fujiwara, T.; Doi, S.; Isumi, A. Home cooking and child obesity in Japan: Results from the A-CHILD
study. Nutrients 2019, 11, 2859. [CrossRef]

11. Walton, K.; Horton, N.J.; Rifas-Shiman, S.L.; Field, A.E.; Austin, B.; Haycraft, E.; Breen, A.; Haines, J.
Exploring the role of family functioning in the association between frequence of family dinners and dietary
intake among adolescents and young adults. JAMA Netwo. Open 2018, 1, e185217. [CrossRef]

12. Lavelle, F.; Benson, T.; Hollywood, L.; Surgenor, D.; McCloat, A.; Mooney, E.; Breen, A.; Haines, J. Modern
transference of domestic cooking skills. Nutrients 2019, 11, 870. [CrossRef]

13. Niermann, C.Y.N.; Gerards, S.M.P.L.; Kremers, S.P.J. Conceptualizing family influences on children’s energy
balance-related behaviors: Levels of Interacting Family Environmental Subsystems (The LIFES Framework).
Int. J. Environ. Res. Public Health 2018, 15, 2714. [CrossRef]

14. Verjans-Janssen, S.; Van Kann, D.; Kremers, S.; Vos, S.; Jansen, M.; Gerards, S. A cross-sectional study on the
relationship between the Family Nutrition Climate and children’s nutrition behavior. Nutrients 2019, 11,
2344. [CrossRef]

15. Niermann, C.Y.N.; Krapf, F.; Renner, B.; Reiner, M.; Woll, A. Familiy health climate scale (FHC-scale):
Development and validation. Int. J. Behav. Nutr. Phys. Act. 2014, 11, 30. [CrossRef]

http://dx.doi.org/10.1016/j.maturitas.2011.08.005
http://dx.doi.org/10.1017/S0029665108008616
http://dx.doi.org/10.1006/pmed.1999.0585
http://dx.doi.org/10.1016/j.appet.2015.02.012
http://dx.doi.org/10.3945/ajcn.110.001685
http://dx.doi.org/10.3390/nu12020432
http://dx.doi.org/10.3390/nu12010178
http://dx.doi.org/10.1016/j.appet.2011.08.014
http://dx.doi.org/10.3390/nu12030733
http://dx.doi.org/10.3390/nu11122859
http://dx.doi.org/10.1001/jamanetworkopen.2018.5217
http://dx.doi.org/10.3390/nu11040870
http://dx.doi.org/10.3390/ijerph15122714
http://dx.doi.org/10.3390/nu11102344
http://dx.doi.org/10.1186/1479-5868-11-30


Nutrients 2020, 12, 922 5 of 6

16. OECD Social Policy Division—DIrectorate of Employment LaSA. PF3.2: Enrolment in Childcare and Pre-School;
OECD: Paris, France, 2019.

17. OECD Social Policy Division—Directorate of Employment LaSA. Educational Attainment by Gender; OECD:
Paris, France, 2019.

18. Korkalo, L.; Nissinen, K.; Skaffari, E.; Vepsäläinen, H.; Lehto, R.; Kaukonen, R.; Koivusilta, L.; Sajaniemi, N.;
Roos, E.; Erkkola, M.; et al. The contribution of preschool meals to the diet of Finnish Preschoolers. Nutrients
2019, 11, 1531. [CrossRef]

19. Lehto, R.; Ray, C.; Korkalo, L.; Vepsäläinen, H.; Nissinen, K.; Koivusilta, L.; Roos, E.; Erkkola, M. Fruit,
vegetable, and fibre intake among Finnish preschoolers in Relation to preschool-level facilitators and barriers
to healthy nutrition. Nutrients 2019, 11, 1458. [CrossRef]

20. Glasgow, R.E.; Vogt, T.M.; Boles, S.M. Evaluating the public health impact of health promotion interventions:
The RE-AIM framework. Am. J. Public Health 1999, 89, 1322–1327. [CrossRef]

21. Benjamin Neelon, S.E.; Hecht, A.A.; Burgoine, T.; Adams, J. Perceived barriers to fruit and vegetable gardens
in early year settings in England: Results from a cross-sectional survey of nurseries. Nutrients 2019, 11, 2925.
[CrossRef]

22. Evans, A.; Ranjit, N.; Rutledge, R.; Medina, J.; Jennings, R.; Smiley, A.; Stigler, M.; Hoelscher, D. Exposure to
multiple components of a garden-based intervention for middle school students increases fruit and vegetable
consumption. Health Promot. Pract. 2012, 13, 608–616. [CrossRef]

23. Hodder, R.K.; Stacey, F.G.; O’Brien, K.M.; Wyse, R.J.; Clinton-McHarg, T.; Tzelepsis, F.; Bartlem, K.M.;
Sutherland, R.; James, E.L.; Barnes, C.; et al. Interventions for increasing fruit and vegetables consumption in
children aged five years and under. Cochrane Database Syst. Rev. 2018, 1, Cd008552.

24. Holley, C.; Mason, C.; Haycraft, E. Opportunities and challenges arising from holday clubs tackling children’s
hunger in the UK: Pilot club leader perspectives. Nutrients 2019, 11, 1237. [CrossRef]

25. Wiltsey Stirman, S.; Kimberly, J.; Cook, N.; Calloway, A.; Castro, F.; Charns, M. The sustainability of new
programs and innovations: A review of the empirical literature and recommendations for future research.
Implement. Sci. 2012, 7, 17. [CrossRef]

26. Bartelink, N.; Van Assema, P.; Kremers, S.; Savelberg, H.; Gevers, D.; Jansen, M. Unravelling the effects of the
healthy primary school of the future: For whom and where is it effective? Nutrients 2019, 11, 2119. [CrossRef]

27. Gubbels, J.S.; Van Kann, D.H.; de Vries, N.K.; Thijs, C.; Kremers, S.P. The next step in health behavior research:
The need for ecological moderation analyses—An application to diet and physical activity at childcare. Int. J.
Behav. Nutr. Phys. Act. 2014, 11, 52. [CrossRef]

28. Spence, J.C.; Lee, R.E. Toward a comprehensive model of physical activity. Psychol. Sport Exerc. 2003, 4, 7–24.
[CrossRef]

29. Friedman, S.L.; Wachs, T.D. Measuring Environment across the Life Span: Emerging Methods and Concepts;
American Psychological Association: Washington, DC, USA, 1999.

30. Kremers, S.P. Theory and practice in the study of influences on energy balance-related behaviors. Patient
Educ. Couns. 2010, 79, 291–298. [CrossRef]

31. Kiss, A.; Popp, J.; Oláh, J.; Lakner, Z. The reform of school catering in Hungary: Anatomy of a health-education
attempt. Nutrients 2019, 11, 716. [CrossRef]

32. Garrido-Fernández, A.; García-Padilla, F.M.; Sánchez-Ramos, J.L.; Gómez-Saldago, J.; Travé-González, G.H.;
Sosa-Cordobés, E. Food consumed by high school students during the school day. Nutrients 2020, 12, 485.
[CrossRef]

33. Driessen, C.E.; Cameron, A.J.; Thornton, L.E.; Lai, S.K.; Barnett, L.M. Effect of changes to the school food
environment on eating behaviours and/or body weight in children: A systematic review. Pediatric Obes. Obes.
Manag. 2014, 15, 968–982. [CrossRef]

34. Trigueros, R.; Mínguez, L.A.; González-Bernal, J.J.; Jahouh, M.; Soto-Camara, R.; Aguilar-Parra, J.M. Influence
of teaching style on physical education adolescents’ motivation and health-related lifestyle. Nutrients 2019,
11, 2594. [CrossRef]

35. Trigueros, R.; Mínguez, L.A.; González-Bernal, J.J.; Aguilar-Parra, J.M.; Soto-Camara, R.; Álvarez, J.F.;
Rocamora, P. Physical Education classes as a precursor or the Mediterranean diet and the practice of physical
activity. Nutrients 2020, 12, 239. [CrossRef]

36. Deci, E.L.; Ryan, R.M. Optimizing students’ motivation in the era of testing and pressure: A Self-Determination
Theory perspective. In Building Autonomous Learners; Springer: Singapore, 2016.

http://dx.doi.org/10.3390/nu11071531
http://dx.doi.org/10.3390/nu11071458
http://dx.doi.org/10.2105/AJPH.89.9.1322
http://dx.doi.org/10.3390/nu11122925
http://dx.doi.org/10.1177/1524839910390357
http://dx.doi.org/10.3390/nu11061237
http://dx.doi.org/10.1186/1748-5908-7-17
http://dx.doi.org/10.3390/nu11092119
http://dx.doi.org/10.1186/1479-5868-11-52
http://dx.doi.org/10.1016/S1469-0292(02)00014-6
http://dx.doi.org/10.1016/j.pec.2010.03.002
http://dx.doi.org/10.3390/nu11040716
http://dx.doi.org/10.3390/nu12020485
http://dx.doi.org/10.1016/j.orcp.2014.10.023
http://dx.doi.org/10.3390/nu11112594
http://dx.doi.org/10.3390/nu12010239


Nutrients 2020, 12, 922 6 of 6

37. Diez, J.; Cebrecos, A.; Rapela, A.; Borrell, L.N.; Bilal, U.; Franco, M. Socioeconomic inequalitites in the retail
food environment around schools in a Southern European context. Nutrients 2019, 11, 1511. [CrossRef]

38. Dhillon, J.; Diaz Rios, L.K.; Aldaz, K.J.; De La Cruz, N.; Vu, E.; Asad Asghar, S.; Kuse, Q.; Ortiz, R.M. We
don’t have a lot of healthy options: Food environment perceptions of first-year, minority college students
attending a food desert campus. Nutrients 2019, 11, 816. [CrossRef]

39. Elliott, C. Tracking kids’ food: Comparing the nutritional value and marketing appeals of child-targeted
supermaket products over time. Nutrients 2019, 11, 1850. [CrossRef]

40. Czoli, C.D.; Pauzé, E.; Potvin Kent, M. Exposure to food and beverage advertising on television among
Canadian Adolescents, 2011 to 2016. Nutrients 2020, 12, 428. [CrossRef]

© 2020 by the author. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.3390/nu11071511
http://dx.doi.org/10.3390/nu11040816
http://dx.doi.org/10.3390/nu11081850
http://dx.doi.org/10.3390/nu12020428
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	References

