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Considering the growing concern over the health consequences of excessive sugar consumption among children,
it has become crucial to design effective and age-appropriate interventions. While existing research has provided
relevant insights into sugar consumption from the perspective of adults (e.g., parents), the perspectives of
children themselves have received relatively little empirical attention. The current study aimed at exploring how
children navigate the often-conflicting individual and contextual influences that shape their eating behaviors.
Following a qualitative approach, we explored primary school children's views on their motivations for
consuming sugar, the situations/contexts in which sugary foods and drinks are more accessible, the perceived
roles of family and school, and their attitudes toward dietary change. Six focus groups were conducted across two
schools, involving 44 fourth-grade students. The resulting recordings were transcribed verbatim and subject to
content analysis. The findings suggest children were able to identify sugar sources and recognize potential health
consequences of their intake. However, sugar consumption remains driven by a strong sensory and hedonic
attraction to sweets. The insights emerging from this discussion were further synthesized into barriers and fa-
cilitators of sugar intake according to the dimensions of capability, opportunity, and motivation of the COM-B
framework. These findings indicate that intake can be facilitated (or hindered) by capability (e.g., knowledge
of sugar sources), opportunity (e.g., family influences, related learning at school), and motivation (e.g., sensory
appeal, affective attachment to sweets). This study informs future research and interventions on sugar con-
sumption among children, adding valuable insights from their own perspectives.

1. Introduction

Inadequate eating habits are a significant risk factor for chronic
disease vulnerability (World Health Organization, 2025). Excessive
sugar intake, in particular, has received considerable attention due to its
links with excessive weight and adverse health outcomes, including
dental caries and type 2 diabetes (World Health Organization, 2015).
These concerns are particularly relevant in the case of free sugars, which
include sugars added either industrially or by the end consumer, as
opposed to those naturally present in fruits, vegetables, and dairy
products (Mela & Woolner, 2018). A notable issue associated with high
free sugar intake is micronutrient dilution, whereby greater consump-
tion of sugar is accompanied by a reduced intake of essential micro-
nutrients (Gibson, 2001, 2007). To date, this effect has been
documented in both children and adolescents (Fujiwara et al., 2021;
Wong et al., 2019), as well as in adults (Fujiwara et al., 2020; Mok et al.,

2018). According to a recent systematic review, the majority of studies
report a negative relationship between added and free sugar intake and
overall dietary quality, particularly with respect to key nutrients such as
fiber, vitamin D, calcium, potassium, and sodium (Cara et al., 2024).
Considering this evidence, it becomes essential to ensure that free sugar
consumption remains within a healthy range.

The World Health Organization recommends limiting the intake of
free sugars to less than 10% (ideally 5%) of total daily energy intake
across all age groups (WHO, 2015). Nevertheless, adherence to these
guidelines remains limited. Data show that sugar consumption
frequently exceeds recommended thresholds, particularly among chil-
dren and adolescents (Fisberg et al., 2018; Lara-Castor et al., 2024; Ooi
et al., 2022; Rippin et al., 2019; Walton et al., 2023). Despite growing
awareness of the consequences of free sugar intake, global data suggest
that most countries have not yet shown significant trends toward sugar
reduction (Della Corte et al., 2021). Importantly, beyond the total sugar
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intake levels, one should also look at the sources from which it derives.
Evidence from a European study, for instance, revealed that children
obtain a larger share of their total and added sugar intake from sweet-
ened foods and beverages than from more nutrient-dense options such as
fruits, vegetables, or dairy products (Azais-Braesco et al., 2017). Simi-
larly, in the US, sweetened beverages and bakery goods are among the
top sources of added sugar intake, and these sources remain similar
among more and less frequent consumers (Bailey et al., 2018).

To address the challenges posed by excessive sugar consumption
among young people, it is crucial to develop a comprehensive under-
standing of the factors that influence their dietary choices. Recognizing
the pivotal role of parents' attitudes and norms in shaping children's
eating habits (Bestle et al., 2025; Yee et al., 2017), much of the existing
research has focused on parents as key participants in this process. In the
case of sugar, research has explored dimensions such as parental prac-
tices (Mumena, 2021; Park et al., 2015; Prada, Saraiva, Godinho, et al.,
2021; Van De Gaar et al., 2017; van der Horst et al., 2007), knowledge
(Justiz et al., 2020; Mori et al., 2024; Mumena, 2021; Prada et al., 2020;
Tang et al., 2020), attitudes (Bogart et al., 2017; Qiu et al., 2021; Tang
et al., 2020; Van De Gaar et al., 2017), consumption patterns (Bogart
et al., 2017; Lundeen et al., 2018; Zahid et al., 2017; Zhang et al.,
2022), among others. While adults play a crucial role in shaping chil-
dren's eating habits through their behaviors, practices, and the foods
they make available (Larsen et al., 2015), a full understanding of eating
patterns would be incomplete without considering children's own
perspectives.

One often neglected aspect is that children are active agents in their
food choices (Fox & Timmer, 2020). Early in development, they may
exhibit taste preferences (such as liking sweet and disliking bitter and
sour sensations) that reflect biological predispositions with implications
for the types of foods they seek or prefer (Ventura & Worobey, 2013).
Individual differences in these sensory preferences may influence food
choices (Cattaneo et al., 2019; Drewnowski, 1997), though this rela-
tionship is not linear, particularly when it comes to sweet food con-
sumption (Lanfer et al., 2012; Mennella et al., 2014). Food neophobia is
yet another example of child-driven behavior that can shape dietary
choices. It reflects a tendency to reject unfamiliar sensory attributes,
which can be challenging to overcome and has important implications
for dietary quality (Dovey et al., 2008), such as a less varied diet, with
fewer fruits and vegetables, and greater intake of nutrient-poor foods
(Cooke et al., 2006; Perry et al., 2015). Similarly, children with highly
restrictive food preferences — commonly referred to as fussy or picky
eaters (Dovey et al., 2008; Rydell et al., 1995; Taylor et al., 2015) —
consistently reject certain foods or specific sensory properties, leading to
lower dietary variety (Carruth et al., 1998; del Campo et al., 2025).
Additionally, picky eating has been associated with a higher intake of
sweetened foods and beverages, which may compromise overall dietary
quality (Li et al., 2022).

As children grow older, they tend to become increasingly autono-
mous and less susceptible to parental influence. While parents' choices,
displayed behaviors, and feeding practices are highly influential for
children, parents are also influenced and responsive to children's pref-
erences and individual characteristics (Birch et al., 2007; Studer-Perez &
Musher-Eizenman, 2023). In some food choice situations, children may
even attempt to actively influence their parents' behavior to meet their
own needs or desires. Grocery shopping provides an illustrative
example, as children often seek to affect purchasing decisions by voicing
preferences or negotiating for particular items (Haselhoff et al., 2014;
Pettersson et al., 2004). This highlights a more reciprocal and partici-
patory dynamic, grounded in mutual influence rather than simple
compliance with parent-led practices. Including children's perspectives
in research is therefore a natural extension of this view, as it provides
valuable insight into the everyday dynamics that shape their choices,
including how they navigate preferences and respond to influences from
caregivers, peers, and the broader environment.

Previous research suggests that children can reliably discuss their
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food choices, despite the relatively limited number of studies examining
their perspectives directly (Waddingham et al., 2018). One systematic
review of qualitative studies further highlighted the value of qualitative
research with children and adolescents, indicating that it offers com-
plementary insights into the factors shaping food choices that quanti-
tative approaches alone cannot fully capture (Krglner et al., 2011).
Qualitative approaches have been widely used to explore the multilevel
determinants of food-related behaviors, including barriers and facilita-
tors of dietary preferences and choices (Aslanyan & Demirchyan, 2024;
Gilmour et al., 2020; Waddingham et al., 2015), as well as more specific
eating behaviors such as fruit and vegetable consumption (Helgegren
et al., 2025; Krglner et al., 2011), fiber intake (Donin et al., 2024),
and adherence to alternative protein sources (Anant et al., 2025). In the
case of sugar intake, research has largely focused on sugar-sweetened
beverage consumption among older children and adolescents (Battram
et al., 2016; Sylvetsky et al., 2019; Wang et al., 2022), leaving the
perspectives of primary school children comparatively underexplored.

1.1. Aims of the study

The current study aims to address this research gap by exploring the
perspectives of primary school children on eating habits and sugar
consumption. It focuses on the primary-school age as a particularly
relevant period, marked by increased responsibility and control over
food choices, as well as higher involvement in procuring and preparing
food (Fox & Timmer, 2020). The focus on this age group is further
justified by evidence that many food preferences and eating patterns are
formed during childhood (Ventura & Worobey, 2013) and tend to persist
into adulthood (Dubois et al., 2022). To gain a comprehensive under-
standing of children's first-hand experiences with food and sugar intake,
we adopted a qualitative approach based on focus groups with primary
school students. Specifically, we explored their motivations for
consuming sugar, the situations/contexts in which sugary foods and
drinks are more accessible, how they perceive the role of family and
school in shaping their eating choices, and how they position themselves
regarding changing their dietary patterns.

Our approach to data collection and analysis was guided by the
COM-B framework, which posits that human behavior depends on three
domains: capability, opportunity, and motivation (Michie et al., 2011,
2014; West & Michie, 2020). According to this framework, capability
refers to the psychological (knowledge, behavioral regulation) and
physical (skills, dexterity) factors needed for a behavior; opportunity
includes social (influences, norms) and physical (resources, availability)
factors that support it; and motivation involves reflective (goals, beliefs)
and automatic (emotions, reinforcement) processes that drive the
behavior. By adopting such a comprehensive framework, we ensured
that personal and environmental factors were considered when
attempting to understand and ultimately modulate a complex behav-
ioral outcome such as sugar intake reduction.

2. Method
2.1. Participants

The sample included 44 fourth-grade students (24 girls, 20 boys)
aged 9-13 years (M = 9.57, SD = 0.79). Participants were recruited from
two public schools in the Sintra district, Portugal. At the end of the focus
group, participants received a sticker as a reward for their participation.
Moreover, the schools received gift cards for purchasing materials
related to sports and physical activity. The amount awarded to each
school was 2.5 € per participant. There was no drop-out in this study.

2.2. Instruments

The focus groups followed a semi-structured script and were orga-
nized into three main segments: ice-breaking, eating habits, and sugar
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consumption. Before the discussion began, one researcher welcomed the
participants and explained the purpose and structure of the session. The
ice-breaking phase involved introducing the two researchers involved in
the focus groups. To facilitate rapport, the researchers introduced
themselves by sharing their names, occupations, and favorite foods. The
children were then asked to present themselves by sharing their first
names, ages, and favorite foods. Children's stated preferences provided a
natural segue into the second part of the discussion, which began with
questions about the reasons behind their food choices. Subsequent
questions explored their views on healthy eating, their preferred sources
of information, and their involvement in food-related decisions (see
Table 1). The final and central part of the discussion focused on sugar
consumption, including preferences for sugary foods, the social contexts
in which these foods are encountered, perspectives on sugar consump-
tion, and efforts to reduce sugar among children. The focus group script
included questions tapping aspects of capability (e.g., knowledge about
sugar sources), opportunity (e.g., social influences and contexts for
sugar consumption), and motivation (e.g., factors associated with liking
sweets). Although the script was extensively refined through multiple
rounds of discussion among the research team, no pilot testing was
conducted. All questions and follow-up prompts used in the sessions are
detailed in Table 1.

2.3. Procedures

This study was approved by the Ethics Committee of CIS-Iscte
(approval 24/010). The research is part of a broader project about
sugar consumption in school-aged children. The project was presented
to a municipality belonging to the Lisbon district, which subsequently
designated two schools to participate. Within each school, coordinators
selected potential participants from different classrooms to maximize
the heterogeneity of the sample (purposive sampling). Students formed
up to three groups per school, each consisting of no more than eight
children (final group sizes ranged from five to eight participants).

Written informed consent was obtained from the legal guardians
before data collection. The caregivers were informed of the study's goals
and procedures, specifically the audio recording of the focus groups.
Data collection was conducted in classroom settings within the school
context. The sessions were facilitated by two researchers, with one
moderating the discussion and the other assisting with note-taking. The
second researcher also contributed when appropriate by providing
additional prompts or seeking clarification as needed. Leading the dis-
cussion was the first author (D. Guedes, PhD, male), a researcher trained
in psychology with experience with qualitative data collection. The re-
searchers introduced themselves at the beginning of each session and
disclosed the goals of the discussion: exploring children's perspectives on

Table 1
Overview of the focus group script.
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their eating habits and sugar intake. The sessions took between 45 and
60 min. Only the participants and researchers were present during the
focus groups.

The focus groups were audio-recorded. Before starting the recording,
participants were informed that the researcher would ask them ques-
tions about their opinions on eating. It was explained that the discussion
would be recorded to ensure no important information was missed.
Participants were then asked for their assent before the recording began.
No repeat focus groups were conducted, and no additional sessions were
held after the research team determined that data saturation had been
achieved.

2.4. Analytic strategy

All interviews were transcribed verbatim and analyzed using quali-
tative content analysis in MAXQDA 24 using a bottom-up approach. The
coding process was data-driven, aiming to identify response patterns
across the dataset. A preliminary coding tree was developed and itera-
tively refined through discussion among the research team. One author
led the subsequent analysis, applying the set of codes to the raw data.
Subsequently, the remaining authors critically reviewed all of the codes
and supporting quotations. Any improvements to this coding scheme,
namely, the subordinate codes, were discussed among the research
team. Given the sample characteristics, the transcripts were not returned
to participants for comment or correction, and no feedback was
requested on the findings.

The final coding scheme is presented in Supplementary Table 1
(General Perspectives on Food and Healthy Eating) and 2 (Children's Per-
spectives on Sugar Consumption). Frequencies of codes are reported to
indicate how commonly different themes were mentioned in this data-
set, not to reflect their relative importance or generalizability.

To provide a practical overview of potential barriers and facilitators
to sugar reduction, we identified all themes discussed as potentially
related to difficulties in managing consumption or otherwise as factors
that promote lower intake levels. These factors were subsequently
categorized into the core domains of capability, opportunity, and
motivation, based on the COM-B framework (Michie et al., 2011, 2014;
West & Michie, 2020).

3. Results
3.1. Perspectives on food and healthy eating
Supplementary Table 1 presents the absolute frequency of mentions

for each category regarding students’ general perspectives on food and
healthy eating. A brief overview of the coding categories is also

Block 1. Eating habits

1. Thinking about the foods you just mentioned [i.e., favorite foods], what do you think makes you like some foods and not others?
2. Now let's talk about healthy eating. In your opinion, which foods are good for your health?

3. And which foods are bad for your health?
4. Where do you learn about which foods you should or shouldn't eat?

5. Who usually decides what you eat? [For example, at lunch and dinner? And for snacks?]

6. When you go to the supermarket with adults, do you usually share your opinion about the foods they buy?

Block 2. Sugar

1. Some of you mentioned sweet foods.
1a. In your opinion, what kinds of foods have a lot of sugar?
1 b. And which foods have little sugar?

In what situations do you usually eat sweets?

In your opinion, can children your age eat these foods with a lot of sugar?

At home, what do people usually say to you about sugar?

At school, what do people usually say to you about sugar?

If you had to eat fewer sugary foods, would it be easy or difficult for you? Why?
If you had to help a friend eat fewer sugary foods, what ideas would you suggest?

ONU AN

You mentioned different sweet foods. Generally, do you like sweet foods? What do you think makes you like or dislike sweets?
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presented in Fig. 1.

According to these results, sensory aspects appear pivotal for food
likes. There were several mentions (n = 8) of aspects related to food
preparation (e.g., “if it's something to be cooked, if it's well cooked it's
very good. But I prefer my steak rare” — girl, 10) and seasoning (“they
have a bucket of chicken there that's really good and also has spicy
sauce. Really good ... ‘Caliente’” — boy, 9). Taste was the most
commonly cited sensory attribute driving liking (n = 8; e.g., “the sushi
that I like is because of the taste” — boy, 10). There were also mentions of
visual aspects (n = 4), including color (n = 2) and shape (n = 2), as well
as textural aspects (n = 6), such as crunchiness (n = 2) and softness (n =
1). Some participants also alluded to foods from specific brands (n = 4),
specifically, fast-food chains (e.g., “I like hamburgers because the meat
is really good and it's from McDonald's” — girl, 9).

Similarly, children elaborated on their food dislikes, also largely in
sensory terms. Again, taste was the most commonly cited aspect (e.g.,
“the fish ... it has a strange taste, and I don't really like the taste of fish” —
girl, 10), appearing in 22 comments. There were also mentions of texture
(n=8; e.g., “mushrooms seem like they are more or less hard, but they're
not hard”), and preparation/seasoning (n = 3; e.g., “what they put at
school ... they don't put anything at all, not even vinegar. Not even olive
oil” — girl, 9).

When asked to identify healthy foods, participants most frequently
mentioned vegetables (n = 20), followed by fruits (n = 8), and cereals (n
= 5; e.g., bread). In contrast, unhealthy foods were commonly asso-
ciated with sugary items (n = 28). More specifically, these included
references to cakes, biscuits, and desserts (n = 9), candies and chocolate
(n = 8), and sugary drinks (n = 8). Other health concerns included fat (n
= 6; e.g., “foods with a lot of 0il” — boy, 9), salt (n = 5), and fast foods (n
= 5; e.g., hamburgers).

Learning about food healthiness appeared to occur mainly at school
and at home. The school context was mentioned several times (n = 12),
with some participants highlighting the role of teachers (n = 5). Parents
were also frequently cited as sources of influence (n = 13), either by
educating children about the benefits of certain foods (n = 4; e.g., “my
dad said if I eat potatoes I will get muscles” — boy, 9) or by modeling
healthy behaviors (n = 1; e.g., “Because my mom makes a lot of recipes
(...) she makes healthy things” — girl, 10). Parents were also commonly
identified as decision-makers regarding children's food choices (n =
13). However, a larger number of children reported being responsible
for their own food choices (n = 20), though some of these cases involved
selecting from parent-provided options or responding to parents' re-
quests for suggestions (n = 6).

3.2. Sugar consumption: from knowledge to practice

Supplementary Table 2 presents the absolute frequency of mentions
for each category, and a synthesis of codes is presented in Fig. 2. Ac-
cording to these data, products such as candies (n = 19), cakes and
biscuits (n = 12), chocolates (n = 11), soft drinks (n = 10), sweet snacks
(n = 4), and desserts (n = 3) were identified as foods with sugar. When
asked to identify low sugar foods, the most common responses were
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fruits (n = 8) and vegetables (n = 5), followed by savory snacks (n = 2)
and water (n = 2).

The discussion surrounding motives for liking sweets prompted
mentions of several enablers, with the most common being related to
sensory aspects (n = 21), such as taste (n = 14), texture (n = 3), and
visual aspect (n = 3). The centrality of taste is reflected in some of the
justifications provided by children, such as enjoying sweets merely
because they are sweet (e.g., “Because things are sweet. It's because
children really like sweet things. It's children's taste” - girl, not
identified).

Participants also mentioned specific situational/contextual en-
ablers, such as attending parties or watching a movie (n = 3) or receiving
sweets as rewards (n = 3). Their natural desire for sweets (n = 3) was
also mentioned, as one participant put it, “a child's love is sweets” (girl,
9). In this context, some participants also mentioned health-related
barriers, such as excessive sugar content and its potential health con-
sequences (n = 5), as well as taste barriers (n = 5). While some of these
barriers referred to excessive sweetness (e.g., “some make me feel a bit
queasy because they have too much sugar” — girl, 9), others referred to
other taste aspects found in sweet food items, such as chocolate (e.g., “I
only dislike one type of chocolate because it's bitter” — boy, 9).

Different situations, contexts, or social agents facilitate access to
sweets. Regarding the situations, the most frequent mentions were, by
far, special occasions such as birthdays, Christmas, and Easter (n = 26).
For instance, one participant stated, “I don't eat a lot of chocolate
because I already started having acne (...), but when I go to a party I
don't care, I'm going to eat it” (girl, 10 years old).

The people who usually provide them with sweets are more
frequently parents (n = 11; “my mother hides sweets all over the house
(...) Of course I find them” — boy, 9), though other family members were
also mentioned (n = 10), especially grandparents (“If your grand-
mothers don't ever give you sweets ... they're not really your grand-
mothers. Grandmothers always give sweets” — girl, 9). In some cases,
participants reported being able to access sweets independently (n = 6;
e.g., “sometimes when I have money, I go buy them by myself” - girl,
10).

The places where sweets are available to children were most
frequently cafés, restaurants, and alike (n = 14; “I only eat [sweets]
when my father is on vacation. He takes us to a restaurant to eat” — girl,
13). Other less frequent mentions included the domestic environment (n
= 6), establishments near the school (n = 4), or the supermarket (n = 3).
In one of the schools, there were frequent mentions throughout the focus
group of a shop located in front of the school, where many students went
to buy foods that were not available on school premises. When asked to
describe this place, which children refer to by the owner's first name, one
participant described it as a “café that has more sweets than food” (girl,
9.

When exploring the topic of childhood sugar intake, specifically if
children should be given access to sweets, the majority of children
commented on the potential health consequences of excessive sugar
intake (n = 9; e.g., “because if we have too much sugar in our blood, we
can develop some diseases” — girl, 10), and there were also references to

Children’s General Perspectives on Food and Healthy Eating

Food likes [n = 41] [ﬁ

_ aQ
Healthy foods [n = 50]
\ &/
Learning [n = 44] @

@ Food dislikes [n = 40]

@ _
Un‘hezralthy foods [n = 47]
\ O/

EIT@ Food choices [n = 41]
0o

Fig. 1. Synthesis of codes used in the analysis of general perspectives on food and healthy eating.
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Children’s Perspectives on Sugar Consumption

Foods with sugar [n = 63] %

Sweet liking [n = 43]

People [n = 30]

Childhood sugar intake [n = 26] KO
_ y [ ] 77
Learning: School [n = 16] —~5
[mm) [==]
f o mo

Low sugar foods [n = 18]
Situations | Contexts [n = 35]
Pla.ces [n=35]

0 o Learning: Family [n = 39]

Sugar reduction [n = 37]

Advice | Strategies [n=22]

Fig. 2. Synthesis of codes used in the analysis of Children's perspectives on sugar consumption.

the need of having moderate consumption (n = 5; “we also need to vary
things. If it's not in excess” — girl, 10). Some participants also mentioned
that sugar was necessary for normal body functioning (n = 4; e.g., “to
live ... to breathe” — girl, 10). On a similar vein, one participant
expressed her ambivalence regarding the health consequences of sugar
intake: “In my opinion, no, but also yes, because we need to have some
sugar in our blood, but not too much” (girl, 9). At another point of the
discussion, one participant mentioned a similar ambivalence: “A lot of
sugar is bad. A little is not so bad. But we need it ... Then we get
confused” (girl, 10).

Health aspects were central to the participants' learning about sugar,
both at the family and the school contexts. In the family context, most
participants specifically mentioned moderate consumption patterns (n =
15), in which sugar is not banned; rather, its consumption is encouraged
within certain limits. One participant explained that “the only rule at
home is that you can eat all the fruit and things that don't have too much
sugar. (...) And the things with more sugar are just once in a while.”
(girl, 9). Moderation is naturally intertwined with health, as mentioned
by one participant recalling one time when she helped mom bake a cake:
“I poured an excessive amount of sugar, and mom said to be alert
because we cannot add too much sugar to the cake because that's bad for
you” (girl, 10). Health consequences were mentioned by several par-
ticipants (n = 12). For example, some reported learning about diseases
(e.g., diabetes) and other possible negative outcomes of excessive sugar
intake from family members (e.g., “my grandfather lost a leg due to
diabetes” - boy, 9; “don't eat sugar because it can kill you” - boy, 9).

At school, some participants recall specific activities related to the
topic (n = 4). For instance, one participant mentions one activity where
students discovered “how much sugar is in each type [of soda]” (boy, 9).
Other participants mentioned school norms related with sugar (n = 4;
“In ‘junk food’ day we can bring whatever sweets we like. Otherwise, we
have to bring healthy foods” — girl, 10). Health concerns are also com-
mon topics surrounding sugar consumption (n = 4; e.g., “The teacher
usually says that too much sugar is never good for you” — girl, 9).

When asked about the difficulties of sugar reduction, there was an
almost even split between students who found it easy (n = 14) and those
who found it challenging (n = 13). Among those who expressed lower
attachment to sweets, there were mentions of hedonic reasons (e.g., “it's
easy because I don't like sweets that much” — boy, 9) or habits and
routines (e.g., “no, because now I'm less used to eating sweets” — girl, 9).
In contrast, those less receptive to reducing sugar consumption showed

signs of strong affective attachment. For instance, one participant
described the rewarding aspect of sugar consumption by saying, “Life
(without sweets) would be black and white” (boy, 9). Another partici-
pant referred to the entrenched habit of sweet consumption: “For me, it
would be really hard. I can't go even a second without eating something
sweet” (boy, 9). In one case, sugar intake was described as something not
susceptible to change: “for me to stop eating sweets ... I think I'd have to
be born again” (girl, 10). The same participant later expressed the idea
that it was too late to change: “I'm already 10 years old, that's enough
already. I just can't live without sweets anymore.” Others mentioned the
bodily needs leading to the difficulties in reducing intake (n = 4; e.g.,
“because sometimes the arteries and the blood also need sugar (...) and
if we don't have it, the blood will start showing signs that something's
wrong” — girl, 10). Low availability at home was also seen as a facilitator
for reducing sugar intake (n = 4; e.g., “to me it wouldn't be hard because
in my house there are no sweets” — girl, not identified).

When asked to propose advice/strategies to mitigate excessive
sugar consumption, various strategies were proposed. The most com-
mon pathways involved substitution (n = 6; e.g., “giving more fruit than
candies” — boy, 9), and alluding to the health aspects associated with
consumption (n = 4), both physical (e.g., “I'd tell him the worst things
that could happen if he continued eating sweets (...) [such as] loosing
teeth, getting diabetes, stomachache, diarrhea” — girl, 10) or psycho-
logical (“Because the brain controls our whole body. So, if they help us
with our mental health, they will help us control ourselves” — girl, 10).

Based on insights from the focus groups, we present a summary of the
main barriers and facilitators to reducing sugar intake in Table 2. The
table includes themes linked to sugar intake, mentioned by at least two
participants, and that may support or hinder efforts to reduce sugar
intake.

4. Discussion

Reducing sugar intake among children remains a key public health
priority, given the associations between excessive sugar consumption
and various health outcomes (World Health Organization, 2015). This
qualitative study aimed to map children's perceptions of sugar con-
sumption, identify possible barriers and facilitators to reducing sugar
intake, and gather insights informed by their own perspectives. This
contributes to the existing literature on the topic, which encompasses
the perspectives of other stakeholders, such as parents (e.g., Prada,
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Table 2
Summary of barriers and facilitators of sugar intake reduction.
Capacity Opportunity Motivation
Facilitators e Knowledge of e Family e Health
common sugar moderation motivations
sources practices o Unpleasant taste
e Knowledge of e Family health (e.g., too sweet)

healthy foods awareness e Low

o Awareness of e School health attachment/
moderate orientation habits
consumption

e Knowledge of
sugar-related
health problems

e Awareness of high-
sugar foods as
unhealthy

Barriers e Lack of knowledge o Celebrations/ e Enjoyment of

of less common festive occasions the taste of
sugar sources e Weekends/ sweet foods

e Perception of sugar vacations e Rejection of

consumption as a e Access to money bitter/sour
bodily need e Parental provision tastes
e Family provision e Enjoyment of
e Going to the texture of
restaurants, cafés, sugary foods
and pastry shops e Visual aspect of
e Having sweets at sugary foods

home
Vendors outside

Desire for sweets

e Sweets given as

the school rewards
e Resistance to e High
parental attachment/
restrictions affective
involvement

Saraiva, Godinho, et al., 2021) and teachers (e.g., Brazao et al., 2026).

According to our findings, children appeared to recognize sugar as a
significant health concern. For example, when asked to identify un-
healthy foods, most of the mentioned items could be categorized as high-
sugar sources (e.g., cakes, chocolates), and participants were generally
able to identify health consequences of excessive consumption, indi-
cating a general understanding that sugar is potentially harmful. This
aligns with previous studies showing that school-aged children can
acknowledge the negative consequences of sugar consumption (e.g.,
Battram et al., 2016). However, for children to achieve adequate con-
sumption levels, it is essential that they correctly recognize the sources
of sugar in their diet. Although participants in our sample readily
identified the most obvious sources, such as candy, chocolate, and soft
drinks, they overlooked other relevant sources. This gap is particularly
important in light of research indicating that a substantial proportion of
children's free sugar intake comes from less recognized sources,
including fruit juices and dairy products (Graffe et al., 2020; Sosa et al.,
2024). The widespread presence of “hidden sugars” may also shape this
consumption pattern, namely the added sugars in many processed foods
that are not easily identified by consumers, particularly in products
marketed to children (Boulton et al., 2016). Breakfast cereals, for
example, often contain sugar levels that exceed dietary recommenda-
tions. According to a study analyzing breakfast cereals on the Portuguese
marketplace, sugar was among the top three ingredients in more than
85% of products in this category (Prada, Saraiva, Viegas, et al., 2021).
The fact that most participants in our study overlooked less common
sugar sources may indicate that, while children may be aware of com-
mon sources of sugar, their capacity to regulate intake may be chal-
lenged by a food environment in which added sugars are frequently
present in less obvious forms.

Another challenge in this regard relates to how the role of sugar in
health is communicated to children. While some participants referred to
diseases associated with excessive sugar consumption, others simulta-
neously expressed the belief that the body needs sugar. This duality may
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reflect inconsistent messaging in their environments about what con-
stitutes healthy eating, highlighting the need to improve health-related
communication, including at home and in schools. This may require a
more nuanced understanding of diet, where sugar is not entirely bad, but
rather something that can exist in the context of a balanced diet, while
also emphasizing the importance of its source. Although many partici-
pants reported receiving guidance from parents to consume sugar in
moderation, others described more extreme messages (e.g., “sugar can
kill you™), echoing previous research in which parents framed sugar as
“evil” or “poison” (Prada, Saraiva, Godinho, et al., 2021). While such
approaches may be well-intended attempts to discourage over-
consumption, evidence suggests that finding a moderate path between
the extremes (total restriction versus absence of rules) may be more
successful in promoting healthy eating habits (Gibson et al., 2012;
Hiibner & Bartelmep, 2024).

Since many children in this age range are gaining autonomy in their
decision-making related to food, understanding their own attitudes is of
major importance. According to our findings, there appear to be two
opposing stances regarding sugar intake. For some participants, limiting
sugar intake was perceived as easy, generally due to low availability of
sugary foods at home or a general lack of habit. This finding is consistent
with previous research that highlights the role of the home environment
and children's dietary habits (Bassul et al., 2020; Santiago-Torres et al.,
2014). In contrast, other participants described a strong affective bond
with sugary foods, associating them with positive affective states and
their consumption as an integral part of childhood. The strong attach-
ment to sugary foods has previously been described in the literature as
resulting from the interplay between innate taste preferences and a lack
of exposure to healthy foods during early childhood (Mennella et al.,
2016). Addressing these factors to support healthier consumption pat-
terns will likely require attention to the broader environmental in-
fluences that shape children's dietary behaviors. Although many
children acknowledged that sugar may harm their health, they still
expressed a strong desire for sweets, largely due to their sensory appeal,
particularly the taste. The tension between long-term health goals and
the pursuit of immediate gratification can be particularly challenging for
anyone, but especially during childhood. At this developmental stage,
the incomplete maturation of executive cognitive functions may limit
children's ability to inhibit impulses and delay gratification, making it
harder to suppress motivations to consume highly palatable foods (Riggs
et al., 2010). It is worth noting how some participants, despite their
young age, viewed sugar consumption as a deeply ingrained habit that is
difficult to change. Although this topic warrants further research, it
suggests that efforts to promote dietary changes may need to begin
earlier in development.

The present study identified several barriers and facilitators of chil-
dren's sugar consumption operating across multiple levels of influence,
from individual to contextual factors. Interpreting these behavioral de-
terminants through the COM-B domains of capability, opportunity, and
motivation provides a more comprehensive understanding of children's
sugar consumption while informing intervention design. The findings
suggest that reducing excessive sugar consumption requires addressing
individual-level factors, including knowledge about sugar and its sour-
ces, attitudes toward sugar, awareness of its health consequences
(capability), as well as health and hedonic motivations and taste pref-
erences (motivation). At the same time, participants described
numerous contextual influences that facilitate sugar consumption,
particularly family and school practices, as well as the widespread
availability and accessibility of sugary foods (opportunity).

These findings suggest that reducing excessive sugar intake requires
coordinated action, targeting not only individual determinants but also
the environments in which food choices are made. Although many of the
influences identified in this study relate to more immediate contexts,
such as the family and school environments, they are also embedded
within broader societal and cultural norms (De Cosmi et al., 2017). For
example, children's association of sugary foods with celebrations and
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childhood experiences reflects the symbolic role that sweet foods often
play in social life (Mason, 2018). This social role of sugary foods is
captured by the concept of socialized treats: sugar-rich foods consumed
on birthdays, at festive occasions, and at other social gatherings
(Christensen et al., 2022).

These broader influences are sustained, in part, by social norms
regarding which foods are considered appropriate, desirable, or healthy
(Bélanger-Gravel et al., 2022; Drolet-Labelle et al., 2025). Consequently,
interventions aimed at reducing children's sugar intake should extend
beyond individual behavior change to include strategies that reshape
food environments and social norms. Public policies can play an
important role in this process. In the Portuguese context, several policies
are currently in place that limit, for instance, the availability of sugary
foods at schools or the presence of food-related advertisements in school
surroundings. However, although promising, these measures have been
challenged by compliance issues, which may limit their efficacy
(Gregorio et al., 2024; Gregorio & Lima, 2023). Moreover, as mentioned
in the focus group, the school's offerings are frequently in competition
with vendors outside the school premises that sell foods forbidden by
school regulations (see also Melo et al., 2013).

In sum, this study highlights the complexity of children's perceptions
regarding sugar consumption. While awareness of health risks exists, it
is often accompanied by gaps in understanding and emotional attach-
ments that complicate efforts to change behavior. These findings illus-
trate a “sugar dilemma,” in which concerns about health coexist with the
pleasure and symbolic value associated with sugary foods (Moura &
Aschemann-Witzel, 2021). Public health interventions should aim to
support children in developing a balanced and accurate understanding
of sugar (e.g., Guedes & Prada, 2025), while also addressing the affec-
tive and environmental factors that shape their eating behaviors.

4.1. Limitations

This study provides important qualitative insights into how children
perceive and make sense of sugar consumption. However, some limita-
tions should be acknowledged. First, the qualitative nature of the
research, while valuable for exploring children's views in depth, also
limits the generalizability of the findings. The results provide a broad
understanding of potential patterns and meanings; however, the inter-
pretation of the findings, particularly the frequency data, requires
caution. Future research would benefit from incorporating quantitative
approaches to assess the prevalence of the identified perceptions and
behaviors across larger, more diverse samples.

Second, the sample was limited to a relatively small group of chil-
dren from two schools within a single school district. While this allowed
for a focused, contextually grounded exploration, the findings may
reflect local school cultures, teaching practices, or community norms
that do not necessarily represent the experiences of children in other
regions or educational settings.

Finally, to facilitate a more concise and feasible discussion, we
focused our attention on “sweets”, a broad and heterogeneous term that
encompasses a variety of sugary foods and drinks. Although efforts were
made to clarify that we were referring to high-sugar products (excluding
naturally sweet items like fruit), this category still includes a wide range
of products, with varying hedonic values. Future studies could benefit
from distinguishing more clearly between specific subtypes of sugary
products (e.g., chocolates, cakes, biscuits, and candy) to better under-
stand how children perceive and relate to them.

5. Conclusions

The present study offers insights into the perspectives of primary
school children on healthy eating and sugar consumption. By focusing
directly on children's views, it complements existing research that has
been predominantly based on the perspectives of adults, such as parents
and teachers. These findings contribute to a more comprehensive
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understanding of how children perceive sugar intake, its barriers, and
facilitators. As such, they can help inform future research and in-
terventions, making them more responsive to children's knowledge, at-
titudes, and everyday experiences.

CRediT authorship contribution statement

David Guedes: Writing — original draft, Methodology, Investigation,
Formal analysis, Conceptualization. Magda Saraiva: Writing — review &
editing, Methodology, Conceptualization, Formal analysis. Margarida
V. Garrido: Writing — review & editing, Methodology, Conceptualiza-
tion, Formal analysis. Marilia Prada: Writing — review & editing,
Methodology, Conceptualization, Formal analysis.

Ethics declaration

Written informed consent to take part in the study and to publish the
article has been obtained from all participants or their legal represen-
tatives. The privacy rights of participants have been observed.

This study was performed in compliance with relevant laws, regu-
latory frameworks and guidelines where the research took place. This
study was approved by the Ethics Committee of CIS-Iscte. (Approval No.
Approval 24/010)

Funding

The project leading to these results has received funding from “la
Caixa” Foundation under project LCF/PR/SR23/57000015.

Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

Acknowledgments

The authors thank Inés Albuquerque, Inés Martinho Chaves, and
Joana Trigo, who contributed as part of the Psychology Research Initi-
ation Program developed by the Psychology Lab of Iscte (LAPSO - Iscte),
and Joao Miguel Santos for their collaboration and assistance in the
work leading to data collection and analysis.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.appet.2026.108786.

References

Anant, N., Pillay, A., Juraimi, S. A., Sheen, F., Fogel, A., Chong, M. F.-F., Smith, B. P. C.,
& Pink, A. E. (2025). “It's most likely gonna be the future”: A qualitative study
exploring child and parent perceptions of alternative proteins. Appetite, 207, Article
107898. https://doi.org/10.1016/j.appet.2025.107898

Aslanyan, L., & Demirchyan, A. (2024). Barriers to healthy eating practices among
school-aged children in Armenia: A qualitative study. Appetite, 202, Article 107649.
https://doi.org/10.1016/j.appet.2024.107649

Azais-Braesco, V., Sluik, D., Maillot, M., Kok, F., & Moreno, L. A. (2017). A review of total
& added sugar intakes and dietary sources in Europe. Nutrition Journal, 16(1), 6.
https://doi.org/10.1186/512937-016-0225-2

Bailey, R. L., Fulgoni, V. L., Cowan, A. E., & Gaine, P. C. (2018). Sources of added sugars
in young children, adolescents, and adults with low and high intakes of added
sugars. Nutrients, 10(1), 102. https://doi.org/10.3390/nu10010102

Bassul, C., Corish, C. A., & Kearney, J. M. (2020). Associations between the home
environment, feeding practices and children's intakes of fruit, vegetables and
confectionary/sugar-sweetened beverages. International Journal of Environmental
Research and Public Health, 17(13), 4837. https://doi.org/10.3390/ijerph17134837

Battram, D. S., Piché, L., Beynon, C., Kurtz, J., & He, M. (2016). Sugar-sweetened
beverages: Children's perceptions, factors of influence, and suggestions for reducing
intake. Journal of Nutrition Education and Behavior, 48(1), 27-34. https://doi.org/
10.1016/j.jneb.2015.08.015


https://doi.org/10.1016/j.appet.2026.108786
https://doi.org/10.1016/j.appet.2026.108786
https://doi.org/10.1016/j.appet.2025.107898
https://doi.org/10.1016/j.appet.2024.107649
https://doi.org/10.1186/s12937-016-0225-2
https://doi.org/10.3390/nu10010102
https://doi.org/10.3390/ijerph17134837
https://doi.org/10.1016/j.jneb.2015.08.015
https://doi.org/10.1016/j.jneb.2015.08.015

D. Guedes et al.

Bélanger-Gravel, A., Paquette, M.-C., Espin-Espinoza, A., Janezic, 1., Desroches, S., & De
Wals, P. (2022). The influence of social norms in the context of reducing sugar-
sweetened beverages consumption. Public Health, 213, 28-33. https://doi.org/
10.1016/j.puhe.2022.09.016

Bestle, S. M. S., Trolle, E., Pia Biltoft-Jensen, A., Just Christensen, B., Matthiessen, J.,
Stockmarr, A., & Dahl Lassen, A. (2025). Parental norms and attitudes in relation to
children's sugar consumption — A mediation analysis of the “Are You Too Sweet?”
intervention study. Food Quality and Preference, 123, Article 105353. https://doi.
org/10.1016/j.foodqual.2024.105353

Birch, L., Savage, J. S., & Ventura, A. (2007). Influences on the development of children's
eating behaviours: From infancy to adolescence. Canadian Journal of Dietetic Practice
and Research, 68(1), s1-s56.

Bogart, L. M., Elliott, M. N., Ober, A. J., Klein, D. J., Hawes-Dawson, J., Cowgill, B. O.,
Uyeda, K., & Schuster, M. A. (2017). Home sweet home: Parent and home
environmental factors in adolescent consumption of sugar-sweetened beverages.
Academic Pediatrics, 17(5), 529-536. https://doi.org/10.1016/j.acap.2017.01.015

Boulton, J., Hashem, K. M., Jenner, K. H., Lloyd-Williams, F., Bromley, H., & Capewell, S.
(2016). How much sugar is hidden in drinks marketed to children? A survey of fruit
juices, juice drinks and smoothies. BMJ Open, 6(3), Article e010330. https://doi.org/
10.1136/bmjopen-2015-010330

Brazao, M., Saraiva, M., Garrido, M. V., & Prada, M. (2026). Sugar intake in Portuguese
children: Teachers' perspectives and contributions. Teachers and Teaching (in press).

Cara, K. C., Fan, Z., Chiu, Y.-H., Jiang, X., Alhmly, H. F., & Chung, M. (2024).
Associations between intake of dietary sugars and diet quality: A systematic review
of recent literature. Nutrients, 16(11), 1549. https://doi.org/10.3390/nul6111549

Carruth, B. R., Skinner, J., Houck, K., Moran, J., Coletta, F., & Ott, D. (1998). The
phenomenon of “picky eater”: A behavioral marker in eating patterns of toddlers.
Journal of the American College of Nutrition, 17(2), 180-186. https://doi.org/
10.1080/07315724.1998.10718744. Scopus.

Cattaneo, C., Riso, P., Laureati, M., Gargari, G., & Pagliarini, E. (2019). Exploring
associations between interindividual differences in taste perception, oral microbiota
composition, and reported food intake. Nutrients, 11(5), 1167. https://doi.org/
10.3390/nu11051167

Christensen, B. J., Bestle, S. M. S., Trolle, E., Biltoft-Jensen, A. P., Matthiessen, J., &
Lassen, A. D. (2022). A qualitative evaluation of social aspects of sugar-rich food and
drink intake and parental strategies for reductions. International Journal of
Environmental Research and Public Health, 19(18), Article 11647. https://doi.org/
10.3390/ijerph191811647

Cooke, L., Carnell, S., & Wardle, J. (2006). Food neophobia and mealtime food
consumption in 4-5 year old children. International Journal of Behavioral Nutrition
and Physical Activity, 3(1), 14. https://doi.org/10.1186/1479-5868-3-14

De Cosmi, V., Scaglioni, S., & Agostoni, C. (2017). Early taste experiences and later food
choices. Nutrients, 9(2), 107. https://doi.org/10.3390,/nu9020107

del Campo, C., Bouzas, C., & Tur, J. A. (2025). Risk factors and consequences of food
neophobia and pickiness in children and adolescents: A systematic review. Foods, 14
(1), 69. https://doi.org/10.3390/foods14010069

Della Corte, K., Fife, J., Gardner, A., Murphy, B. L., Kleis, L., Della Corte, D.,
Schwingshackl, L., LeCheminant, J. D., & Buyken, A. E. (2021). World trends in
sugar-sweetened beverage and dietary sugar intakes in children and adolescents: A
systematic review. Nutrition Reviews, 79(3), 274-288. https://doi.org/10.1093/
nutrit/nuaa070

Donin, A. S., Goldsmith, L. P., Sharp, C., Wahlich, C., Whincup, P. H., & Ussher, M. H.
(2024). Identifying barriers and facilitators to increase fibre intakes in UK primary
school children and exploring the acceptability of intervention components: A UK
qualitative study. Public Health Nutrition, 27(1), €59. https://doi.org/10.1017/
$1368980024000089

Dovey, T. M., Staples, P. A., Gibson, E. L., & Halford, J. C. G. (2008). Food neophobia and
‘picky/fussy’ eating in children: A review. Appetite, 50(2-3), 181-193. https://doi.
org/10.1016/j.appet.2007.09.009

Drewnowski, A. (1997). Taste preferences and food intake. Annual Review of Nutrition,
17, 237-253. https://doi.org/10.1146/annurev.nutr.17.1.237

Drolet-Labelle, V., White, C. M., Adams, J., Kirkpatrick, S. I., Jauregui, A., Pedraza, L. S.,
Provencher, V., Sacks, G., Thrasher, J. F., Armendariz, G. C., Barquera, S.,
Hammond, D., & Vanderlee, L. (2025). Perceived healthiness of sugary drinks and
related social norms among adults in five countries: Evidence from the international
food policy study. Nutrition Journal, 24, 19. https://doi.org/10.1186/5s12937-024-
01063-8

Dubois, L., Bédard, B., Goulet, D., Prud’homme, D., Tremblay, R. E., & Boivin, M. (2022).
Eating behaviors, dietary patterns and weight status in emerging adulthood and
longitudinal associations with eating behaviors in early childhood. International
Journal of Behavioral Nutrition and Physical Activity, 19(1), 139. https://doi.org/
10.1186/512966-022-01376-z

Fisberg, M., Kovalskys, 1., Gomez, G., Rigotti, A., Sanabria, L. Y. C., Garcia, M. C. Y.,
Torres, R. G. P., Herrera-Cuenca, M., Zimberg, 1. Z., Koletzko, B., Pratt, M.,

Aznar, L. A. M., Guajardo, V., Fisberg, R. M., Sales, C. H., Previdelli, A.N., & On
behalf of the ELANS Study Group. (2018). Total and added sugar intake: Assessment
in eight Latin American countries. Nutrients, 10(4), 389. https://doi.org/10.3390/
nul0040389

Fox, E. L., & Timmer, A. (2020). Children's and adolescents' characteristics and
interactions with the food system. Global Food Security, Food Systems for Children and
Adolescents, 27(100419). https://doi.org/10.1016/].gfs.2020.100419

Fujiwara, A., Okada, E., Okada, C., Matsumoto, M., & Takimoto, H. (2020). Association
between free sugars intake and nutrient dilution among Japanese adults: The 2016
national health and nutrition survey, Japan. European Journal of Nutrition, 59(8),
3827-3839. https://doi.org/10.1007/500394-020-02213-4

Appetite 228 (2027) 108786

Fujiwara, A., Okada, E., Okada, C., Matsumoto, M., & Takimoto, H. (2021). Association
between free sugar intake and nutrient dilution among Japanese children and
adolescents: The 2016 national health and nutrition survey, Japan. British Journal of
Nutrition, 125(12), 1394-1404. https://doi.org/10.1017/50007114520003657

Gibson, E. L., Kreichauf, S., Wildgruber, A., Vogele, C., Summerbell, C. D., Nixon, C.,
Moore, H., Douthwaite, W., Manios, Y., & Group, T.-S. (2012). A narrative review of
psychological and educational strategies applied to young children's eating
behaviours aimed at reducing obesity risk. Obesity Reviews, 13(s1), 85-95. https://
doi.org/10.1111/j.1467-789X.2011.00939.x

Gibson, S. (2001). Dietary sugars and micronutrient dilution in normal adults aged 65
years and over. Public Health Nutrition, 4(6), 1235-1244. https://doi.org/10.1079/
PHN2001173

Gibson, S. A. (2007). Dietary sugars intake and micronutrient adequacy: A systematic
review of the evidence. Nutrition Research Reviews, 20(2), 121-131. https://doi.org/
10.1017/50954422407797846

Gilmour, A., Gill, S., & Loudon, G. (2020). Young adolescents' experiences and views on
eating and food. Young Consumers: Insight and Ideas for Responsible Marketers, 21(4),
389-402. https://doi.org/10.1108/YC-06-2020-1161

Graffe, M. I. M., Pala, V., De Henauw, S., Eiben, G., Hadjigeorgiou, C., Iacoviello, L.,
Intemann, T., Jilani, H., Molnar, D., Russo, P., Veidebaum, T., & Moreno, L. A.
(2020). Dietary sources of free sugars in the diet of European children: The IDEFICS
study. European Journal of Nutrition, 59(3), 979-989. https://doi.org/10.1007/
s00394-019-01957-y

Gregorio, M. J., Casimiro, A., Lima, R., & Bico, P. (2024). Estudo de avaliagao de impacto
da Lei n.° 30/2019, de 23 de abril, que introduz restrigoes a publicidade alimentar
dirigida a menores de 16 anos — Relatério do grupo de trabalho criado pelo Despacho n.°
12980/2023, de 19 de dezembro. Direcao-Geral da Satide, Dire¢cao-Geral do
Consumidor, Diregao- Geral da Educacao, Direcao-Geral de Alimentagao e Veterindria.

Gregoério, M. J., & Lima, R. (2023). Estudo de monitorizacao da implementacao do
Despacho n.° 8127/2021, que determina a oferta alimentar em meio escolar. http
s://nutrimento.pt/wp-content/uploads/2023/03/Relatorio-Monitorizacao-Ofert
a-Alimentar-Escolar-1.pdf.

Guedes, d., & Prada, M. (2025). Sugar: The master of disguise. Frontiers for Young Minds,
13, Article 1506233. https://do.org/10.3389/frym.2025.1506233.

Haselhoff, V., Faupel, U., & Holzmiiller, H. H. (2014). Strategies of children and parents
during shopping for groceries. Young Consumers: Insight and Ideas for Responsible
Marketers, 15(1), 17-36. https://doi.org/10.1108/YC-03-2013-00366

Helgegren, H., Winkvist, A., Lepp, M., & Larsson, C. (2025). ‘There are healthy things
inside’: Children's thoughts about, experiences with and approaches to vegetable and
fruit consumption. Appetite, 206, Article 107819. https://doi.org/10.1016/j.
appet.2024.107819

Hiibner, H. L., & BartelmeB, T. (2024). Associations of sugar-related food parenting
practices and parental feeding styles with prospective dietary behavior of children
and adolescents: A systematic review of the literature from 2017 to 2023. Frontiers in
Public Health, 12. https://doi.org/10.3389/fpubh.2024.1382437

Justiz, A. M., Landry, M. J., Asigbee, F. M., Ghaddar, R., Jeans, M. R., & Davis, J. N.
(2020). Associations between child and parent knowledge of added sugar
recommendations and added sugar intake in multiethnic elementary-aged children.
Current Developments in Nutrition, 4(9), Article Scopus. https://doi.org/10.1093/cdn/
nzaal40

Krglner, R., Rasmussen, M., Brug, J., Klepp, K.-I., Wind, M., & Due, P. (2011).
Determinants of fruit and vegetable consumption among children and adolescents: A
review of the literature. Part II: Qualitative studies. International Journal of Behavioral
Nutrition and Physical Activity, 8(1), 112. https://doi.org/10.1186/1479-5868-8-112

Lanfer, A., Knof, K., Barba, G., Veidebaum, T., Papoutsou, S., de Henauw, S., Ahrens, W.,
& Lissner, L. (2012). Taste preferences in association with dietary habits and weight
status in European children: Results from the IDEFICS study. International Journal of
Obesity, 36(1), 27-34.

Lara-Castor, L., Micha, R., Cudhea, F., Miller, V., Shi, P., Zhang, J., Sharib, J. R., Erndt-
Marino, J., Cash, S. B., Barquera, S., & Mozaffarian, D. (2024). Intake of sugar
sweetened beverages among children and adolescents in 185 countries between
1990 and 2018: Population based study. BMJ, 386, Article €079234. https://doi.org/
10.1136/bmj-2024-079234

Larsen, J. K., Hermans, R. C. J., Sleddens, E. F. C., Engels, R. C. M. E., Fisher, J. O., &
Kremers, S. P. J. (2015). How parental dietary behavior and food parenting practices
affect children's dietary behavior. Interacting sources of influence? Appetite, 89,
246-257. https://doi.org/10.1016/j.appet.2015.02.012

Li, P., Ren, Z., Zhang, J., Lan, H., Szeto, I. M.-Y., Wang, P., Zhao, A., & Zhang, Y. (2022).
Consumption of added sugar among Chinese toddlers and its association with picky
eating and daily screen time. Nutrients, 14(9), 1840. https://doi.org/10.3390/
nul4091840

Lundeen, E. A., Park, S., Onufrak, S., Cunningham, S., & Blanck, H. M. (2018). Adolescent
sugar-sweetened beverage intake is associated with parent intake, not knowledge of
health risks. American Journal of Health Promotion, 32(8), 1661-1670. https://doi.
org/10.1177,/0890117118763008

Mason, L. (2018). Sweets and candy: A global history. Reaktion Books.

Mela, D. J., & Woolner, E. M. (2018). Perspective: Total, added, or free? What kind of
sugars should we be talking about? Advances in Nutrition, 9(2), 63-69. https://doi.
org/10.1093/advances/nmx020

Melo, H., De Moura, A. P., Aires, L. L., & Cunha, L. M. (2013). Barriers and facilitators to
the promotion of healthy eating lifestyles among adolescents at school: The views of
school health coordinators. Health Education Research, 28(6), 979-992. https://doi.
org/10.1093/her/cyt077

Mennella, J. A., Bobowski, N. K., & Reed, D. R. (2016). The development of sweet taste:
From biology to hedonics. Reviews in Endocrine & Metabolic Disorders, 17(2),
171-178. https://doi.org/10.1007/511154-016-9360-5


https://doi.org/10.1016/j.puhe.2022.09.016
https://doi.org/10.1016/j.puhe.2022.09.016
https://doi.org/10.1016/j.foodqual.2024.105353
https://doi.org/10.1016/j.foodqual.2024.105353
http://refhub.elsevier.com/S0195-6663(26)00348-X/sref8
http://refhub.elsevier.com/S0195-6663(26)00348-X/sref8
http://refhub.elsevier.com/S0195-6663(26)00348-X/sref8
https://doi.org/10.1016/j.acap.2017.01.015
https://doi.org/10.1136/bmjopen-2015-010330
https://doi.org/10.1136/bmjopen-2015-010330
http://refhub.elsevier.com/S0195-6663(26)00348-X/sref11
http://refhub.elsevier.com/S0195-6663(26)00348-X/sref11
https://doi.org/10.3390/nu16111549
https://doi.org/10.1080/07315724.1998.10718744
https://doi.org/10.1080/07315724.1998.10718744
https://doi.org/10.3390/nu11051167
https://doi.org/10.3390/nu11051167
https://doi.org/10.3390/ijerph191811647
https://doi.org/10.3390/ijerph191811647
https://doi.org/10.1186/1479-5868-3-14
https://doi.org/10.3390/nu9020107
https://doi.org/10.3390/foods14010069
https://doi.org/10.1093/nutrit/nuaa070
https://doi.org/10.1093/nutrit/nuaa070
https://doi.org/10.1017/S1368980024000089
https://doi.org/10.1017/S1368980024000089
https://doi.org/10.1016/j.appet.2007.09.009
https://doi.org/10.1016/j.appet.2007.09.009
https://doi.org/10.1146/annurev.nutr.17.1.237
https://doi.org/10.1186/s12937-024-01063-8
https://doi.org/10.1186/s12937-024-01063-8
https://doi.org/10.1186/s12966-022-01376-z
https://doi.org/10.1186/s12966-022-01376-z
https://doi.org/10.3390/nu10040389
https://doi.org/10.3390/nu10040389
https://doi.org/10.1016/j.gfs.2020.100419
https://doi.org/10.1007/s00394-020-02213-4
https://doi.org/10.1017/S0007114520003657
https://doi.org/10.1111/j.1467-789X.2011.00939.x
https://doi.org/10.1111/j.1467-789X.2011.00939.x
https://doi.org/10.1079/PHN2001173
https://doi.org/10.1079/PHN2001173
https://doi.org/10.1017/S0954422407797846
https://doi.org/10.1017/S0954422407797846
https://doi.org/10.1108/YC-06-2020-1161
https://doi.org/10.1007/s00394-019-01957-y
https://doi.org/10.1007/s00394-019-01957-y
http://refhub.elsevier.com/S0195-6663(26)00348-X/sref34
http://refhub.elsevier.com/S0195-6663(26)00348-X/sref34
http://refhub.elsevier.com/S0195-6663(26)00348-X/sref34
http://refhub.elsevier.com/S0195-6663(26)00348-X/sref34
http://refhub.elsevier.com/S0195-6663(26)00348-X/sref34
https://nutrimento.pt/wp-content/uploads/2023/03/Relatorio-Monitorizacao-Oferta-Alimentar-Escolar-1.pdf
https://nutrimento.pt/wp-content/uploads/2023/03/Relatorio-Monitorizacao-Oferta-Alimentar-Escolar-1.pdf
https://nutrimento.pt/wp-content/uploads/2023/03/Relatorio-Monitorizacao-Oferta-Alimentar-Escolar-1.pdf
https://do.org/10.3389/frym.2025.1506233
https://doi.org/10.1108/YC-03-2013-00366
https://doi.org/10.1016/j.appet.2024.107819
https://doi.org/10.1016/j.appet.2024.107819
https://doi.org/10.3389/fpubh.2024.1382437
https://doi.org/10.1093/cdn/nzaa140
https://doi.org/10.1093/cdn/nzaa140
https://doi.org/10.1186/1479-5868-8-112
http://refhub.elsevier.com/S0195-6663(26)00348-X/sref42
http://refhub.elsevier.com/S0195-6663(26)00348-X/sref42
http://refhub.elsevier.com/S0195-6663(26)00348-X/sref42
http://refhub.elsevier.com/S0195-6663(26)00348-X/sref42
https://doi.org/10.1136/bmj-2024-079234
https://doi.org/10.1136/bmj-2024-079234
https://doi.org/10.1016/j.appet.2015.02.012
https://doi.org/10.3390/nu14091840
https://doi.org/10.3390/nu14091840
https://doi.org/10.1177/0890117118763008
https://doi.org/10.1177/0890117118763008
http://refhub.elsevier.com/S0195-6663(26)00348-X/sref48
https://doi.org/10.1093/advances/nmx020
https://doi.org/10.1093/advances/nmx020
https://doi.org/10.1093/her/cyt077
https://doi.org/10.1093/her/cyt077
https://doi.org/10.1007/s11154-016-9360-5

D. Guedes et al.

Mennella, J. A., Finkbeiner, S., Lipchock, S. V., Hwang, L.-D., & Reed, D. R. (2014).
Preferences for salty and sweet tastes are elevated and related to each other during
childhood. PLoS One, 9(3), Article €92201. https://doi.org/10.1371/journal.
pone.0092201

Michie, S., Atkins, L., & West, R. (2014). The behaviour change wheel: A guide to
designing interventions. Silverback.

Michie, S., Van Stralen, M. M., & West, R. (2011). The behaviour change wheel: A new
method for characterising and designing behaviour change interventions.
Implementation Science, 6(1), 42. https://doi.org/10.1186/1748-5908-6-42

Mok, A., Ahmad, R., Rangan, A., & Louie, J. C. Y. (2018). Intake of free sugars and
micronutrient dilution in Australian adults. The American Journal of Clinical Nutrition,
107(1), 94-104. https://doi.org/10.1093/ajcn/ngx008

Mori, S. R., Kumar, A., Shah, S. U., Shah, D. M., Dhedhi, N. D., & Tandon, K. R. (2024).
A study of parental knowledge and intended behaviour regarding introduction of
juices and sugar-sweetened beverages in early childhood. Journal of Family Medicine
and Primary Care, 13(9), 4025. https://doi.org/10.4103/jfmpc.jfmpc_209_24

Moura, A. F., & Aschemann-Witzel, J. (2021). Perspectives on sugar consumption
expressed on social media by French-speaking and Danish-speaking parents. Social
Science & Medicine, 270, Article 113636. https://doi.org/10.1016/j.
socscimed.2020.113636

Mumena, W. A. (2021). Maternal knowledge, attitude and practices toward free sugar
and the associations with free sugar intake in children. Nutrients, 13(12), 4403.
https://doi.org/10.3390/nu13124403

Ooi, J. Y., Wolfenden, L., Sutherland, R., Nathan, N., Oldmeadow, C., Mclaughlin, M.,
Barnes, C., Hall, A., Vanderlee, L., & Yoong, S. L. (2022). A systematic review of the
recent consumption levels of sugar-sweetened beverages in children and adolescents
from the world health organization regions with high dietary-related burden of
disease. Asia-Pacific Journal of Public Health, 34(1), 11-24. https://doi.org/10.1177/
10105395211014642

Park, S., Li, R., & Birch, L. (2015). Mothers' child-feeding practices are associated with
children's sugar-sweetened beverage intake. The Journal of Nutrition, 145(4),
806-812. https://doi.org/10.3945/jn.114.207233

Perry, R. A., Mallan, K. M., Koo, J., Mauch, C. E., Daniels, L. A., & Magarey, A. M. (2015).
Food neophobia and its association with diet quality and weight in children aged 24
months: A cross sectional study. International Journal of Behavioral Nutrition and
Physical Activity, 12(1), 13. https://doi.org/10.1186/512966-015-0184-6

Pettersson, A., Olsson, U., & Fjellstrom, C. (2004). Family life in grocery stores — A study
of interaction between adults and children. International Journal of Consumer Studies,
28(4), 317-328. https://doi.org/10.1111/j.1470-6431.2004.00389.x

Prada, M., Saraiva, M., Garrido, M. V., Rodrigues, D. L., & Lopes, D. (2020). Knowledge
about sugar sources and sugar intake guidelines in Portuguese consumers. Nutrients,
12(12), 3888. https://doi.org/10.3390/nul2123888

Prada, M., Saraiva, M., Godinho, C. A., Tourais, B., Cavalheiro, B. P., & Garrido, M. V.
(2021). Parental perceptions and practices regarding sugar intake by school-aged
children: A qualitative study with Portuguese parents. Appetite, 166, Article 105471.
https://doi.org/10.1016/j.appet.2021.105471

Prada, M., Saraiva, M., Viegas, C., Cavalheiro, B. P., & Garrido, M. V. (2021). Examining
the relationship between sugar content, packaging features, and food claims of
breakfast cereals. Nutrients, 13(6), 1841. https://doi.org/10.3390/nu13061841

Qiu, N., Moore, J. B., Wang, Y., Fu, J,, Ding, K., & Li, R. (2021). Perceived parental
attitudes are indirectly associated with consumption of junk foods and sugar-
sweetened beverages among Chinese adolescents through home food environment
and autonomous motivation: A path analysis. Nutrients, 13(10), 3403. https://doi.
org/10.3390/nu13103403

Riggs, N. R., Spruijt-Metz, D., Sakuma, K.-L., Chou, C.-P., & Pentz, M. A. (2010).
Executive cognitive function and food intake in children. Journal of Nutrition
Education and Behavior, 42(6), 398-403. https://doi.org/10.1016/j.
jneb.2009.11.003

Rippin, H. L., Hutchinson, J., Jewell, J., Breda, J. J., & Cade, J. E. (2019). Child and
adolescent nutrient intakes from current national dietary surveys of European
populations. Nutrition Research Reviews, 32(1), 38-69. https://doi.org/10.1017/
S0954422418000161

Rydell, A. M., Dahl, M., & Sundelin, C. (1995). Characteristics of school children who are
choosy eaters. The Journal of Genetic Psychology, 156(2), 217-229. https://doi.org/

10.1080/00221325.1995.9914818

Santiago-Torres, M., Adams, A. K., Carrel, A. L., LaRowe, T. L., & Schoeller, D. A. (2014).
Home food availability, parental dietary intake, and familial eating habits influence

Appetite 228 (2027) 108786

the diet quality of urban Hispanic children. Childhood Obesity, 10(5), 408-415.
https://doi.org/10.1089/chi.2014.0051

Sosa, S., Severo, M., Marinho, A. R., & Lopes, C. (2024). The trajectories of free sugar
intake during childhood, their main sources and its association with socio-economic
factors: Generation XXI birth cohort. British Journal of Nutrition, 132(5), 640-650.
https://doi.org/10.1017/5S0007114524001740

Studer-Perez, E. 1., & Musher-Eizenman, D. (2023). Children's influence on parents: The
bidirectional relationship in family meal selection. Journal of Child and Family
Studies, 32(10), 2974-2982. https://doi.org/10.1007/510826-022-02520-w

Sylvetsky, A. C., Figueroa, J., Zimmerman, T., Swithers, S. E., & Welsh, J. A. (2019).
Consumption of low-calorie sweetened beverages is associated with higher total
energy and sugar intake among children, NHANES 2011-2016. Pediatric Obesity, 14
(10), Article €12535. https://doi.org/10.1111/ijpo.12535

Tang, Q., Lin, Q., Yang, Q., Sun, M., Liu, H., & Yang, L. (2020). Knowledge, attitude, and
practice of adolescent parents on free sugar and influencing factors about
recognition. International Journal of Environmental Research and Public Health, 17(11),
4003. https://doi.org/10.3390/ijerph17114003

Taylor, C. M., Wernimont, S. M., Northstone, K., & Emmett, P. M. (2015). Picky/Fussy
eating in children: Review of definitions, assessment, prevalence and dietary intakes.
Appetite, 95, 349-359. https://doi.org/10.1016/j.appet.2015.07.026

Van De Gaar, V. M., Van Grieken, A., Jansen, W., & Raat, H. (2017). Children's sugar-
sweetened beverages consumption: Associations with family and home-related
factors, differences within ethnic groups explored. BMC Public Health, 17(1), 195.
https://doi.org/10.1186/512889-017-4095-0

van der Horst, K., Kremers, S., Ferreira, L., Singh, A., Oenema, A., & Brug, J. (2007).
Perceived parenting style and practices and the consumption of sugar-sweetened
beverages by adolescents. Health Education Research, 22(2), 295-304. https://doi.
org/10.1093/her/cyl080

Ventura, A. K., & Worobey, J. (2013). Early influences on the development of food
preferences. Current Biology, 23(9), R401-R408. https://doi.org/10.1016/j.
cub.2013.02.037

Waddingham, S., Shaw, K., Van Dam, P., & Bettiol, S. (2018). What motivates their food
choice? Children are key informants. Appetite, 120, 514-522. https://doi.org/
10.1016/j.appet.2017.09.029

Waddingham, S., Stevens, S., Macintyre, K., & Shaw, K. (2015). “Most of them are junk
food but we did put fruit on there and we have water”: What children can tell Us
about the food choices they make. Health Education, 115(2), 126-140. https://doi.
org/10.1108/HE-04-2014-0046

Walton, J., Bell, H., Re, R., & Nugent, A. P. (2023). Current perspectives on global sugar
consumption: Definitions, recommendations, population intakes, challenges and
future direction. Nutrition Research Reviews, 36(1), 1-22. https://doi.org/10.1017/
S095442242100024X

Wang, C.-W., Chen, D.-R., Chan, C.-C., Yeh, Y.-P., & Chen, H.-H. (2022). ‘I knew i should
stop, but i couldn't control myself’: A qualitative study to explore the factors
influencing adolescents' consumption of sugar-sweetened beverages and sugary
snacks from a socio-ecological perspective. Public Health Nutrition, 25(9),
2465-2474. https://doi.org/10.1017/51368980022001185

West, R., & Michie, S. (2020). A brief introduction to the COM-B model of behaviour and
the PRIME theory of motivation. https://doi.org/10.32388/WWO04E6.

Wong, T. H. T., Mok, A., Ahmad, R., Rangan, A., & Louie, J. C. Y. (2019). Intake of free
sugar and micronutrient dilution in Australian children and adolescents. European
Journal of Nutrition, 58(6), 2485-2495. https://doi.org/10.1007/500394-018-1801-3

World Health Organization. (2015). Guideline: Sugars intake for adults and children. World
Health Organization. https://apps.who.int/iris/handle/10665/149782.

World Health Organization. (2025). Noncommunicable diseases progress monitor 2025.
https://www.who.int/publications/i/item/9789240105775.

Yee, A. Z. H., Lwin, M. O., & Ho, S. S. (2017). The influence of parental practices on child
promotive and preventive food consumption behaviors: A systematic review and
meta-analysis. International Journal of Behavioral Nutrition and Physical Activity, 14
(1), 47. https://doi.org/10.1186/512966-017-0501-3

Zahid, A., Davey, C., & Reicks, M. (2017). Beverage intake among children: Associations
with parent and home-related factors. International Journal of Environmental Research
and Public Health, 14(8), Article 8. https://doi.org/10.3390/ijerph14080929

Zhang, R., Yang, Q., Tang, Q., Xi, Y., Lin, Q., & Yang, L. (2022). Is adolescents' free sugar
intake associated with the free sugar intake of their parents? Nutrients, 14(22),
Article 22. https://doi.org/10.3390/nu14224741


https://doi.org/10.1371/journal.pone.0092201
https://doi.org/10.1371/journal.pone.0092201
http://refhub.elsevier.com/S0195-6663(26)00348-X/sref53
http://refhub.elsevier.com/S0195-6663(26)00348-X/sref53
https://doi.org/10.1186/1748-5908-6-42
https://doi.org/10.1093/ajcn/nqx008
https://doi.org/10.4103/jfmpc.jfmpc_209_24
https://doi.org/10.1016/j.socscimed.2020.113636
https://doi.org/10.1016/j.socscimed.2020.113636
https://doi.org/10.3390/nu13124403
https://doi.org/10.1177/10105395211014642
https://doi.org/10.1177/10105395211014642
https://doi.org/10.3945/jn.114.207233
https://doi.org/10.1186/s12966-015-0184-6
https://doi.org/10.1111/j.1470-6431.2004.00389.x
https://doi.org/10.3390/nu12123888
https://doi.org/10.1016/j.appet.2021.105471
https://doi.org/10.3390/nu13061841
https://doi.org/10.3390/nu13103403
https://doi.org/10.3390/nu13103403
https://doi.org/10.1016/j.jneb.2009.11.003
https://doi.org/10.1016/j.jneb.2009.11.003
https://doi.org/10.1017/S0954422418000161
https://doi.org/10.1017/S0954422418000161
https://doi.org/10.1080/00221325.1995.9914818
https://doi.org/10.1080/00221325.1995.9914818
https://doi.org/10.1089/chi.2014.0051
https://doi.org/10.1017/S0007114524001740
https://doi.org/10.1007/s10826-022-02520-w
https://doi.org/10.1111/ijpo.12535
https://doi.org/10.3390/ijerph17114003
https://doi.org/10.1016/j.appet.2015.07.026
https://doi.org/10.1186/s12889-017-4095-0
https://doi.org/10.1093/her/cyl080
https://doi.org/10.1093/her/cyl080
https://doi.org/10.1016/j.cub.2013.02.037
https://doi.org/10.1016/j.cub.2013.02.037
https://doi.org/10.1016/j.appet.2017.09.029
https://doi.org/10.1016/j.appet.2017.09.029
https://doi.org/10.1108/HE-04-2014-0046
https://doi.org/10.1108/HE-04-2014-0046
https://doi.org/10.1017/S095442242100024X
https://doi.org/10.1017/S095442242100024X
https://doi.org/10.1017/S1368980022001185
https://doi.org/10.32388/WW04E6
https://doi.org/10.1007/s00394-018-1801-3
https://apps.who.int/iris/handle/10665/149782
https://www.who.int/publications/i/item/9789240105775
https://doi.org/10.1186/s12966-017-0501-3
https://doi.org/10.3390/ijerph14080929
https://doi.org/10.3390/nu14224741

	Life (without sweets) would be black and white: Exploring primary school children's views on eating practices and sugar con ...
	1 Introduction
	1.1 Aims of the study

	2 Method
	2.1 Participants
	2.2 Instruments
	2.3 Procedures
	2.4 Analytic strategy

	3 Results
	3.1 Perspectives on food and healthy eating
	3.2 Sugar consumption: from knowledge to practice

	4 Discussion
	4.1 Limitations

	5 Conclusions
	CRediT authorship contribution statement
	Ethics declaration
	Funding
	Declaration of competing interest
	Acknowledgments
	Appendix A Supplementary data
	References


