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Abstract

Background/Objectives: Front-of-pack labelling systems such as Nutri-Score are
promoted as public health tools to guide consumers towards healthier food choices.
However, their capacity to accurately signal sugar content in child-targeted foods—a key
determinant of dental caries risk—remains poorly characterised. This study aimed to
evaluate whether Nutri-Score category reliably reflects sugar content in pre-packaged
foods marketed to children, and to discuss the implications for paediatric oral health.
Methods: A cross-sectional observational study analysed the nutritional labels of 100 pre-
packaged foods directed at the paediatric population, all displaying a Nutri-Score label,
selected from three major supermarket chains in Valencia, Spain. Products were grouped
into eight predefined food categories. Sugar content (g/100 g or 100 mL), Nutri-Score
category (A-E), and ordinal position of sugar in the ingredients list were recorded. Global
association between Nutri-Score grade and sugar content was evaluated using
Spearman’s rank correlation coefficient; category-level analyses used the Kruskal-Wallis
or Mann-Whitney U test as appropriate. Results: A moderate statistically significant
positive correlation was found between Nutri-Score grade and sugar content across all
100 products (o = 0.515, p < 0.001). In the exploratory category-level analyses, suggestive
differences were observed in biscuits (H = 8.72, p = 0.033), milks and milk drinks (H =
9.02, p = 0.029), and desserts (H = 8.31, p = 0.016); none of these p-values survived
Bonferroni correction for multiple comparisons (adjusted a = 0.006). Notably, some
products rated A and B contained high sugar levels: one A-rated breakfast cereal reached
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1. Introduction

Dental caries remains the most prevalent chronic disease in the paediatric population
worldwide, with sugar consumption constituting its primary modifiable risk factor. The
World Health Organization (WHO) recommends limiting free sugar intake to less than
10% of total energy —and ideally below 5% —to reduce caries incidence in both children
and adults [1].

Despite this guidance, sugar consumption in European children substantially
exceeds these thresholds, partly driven by the widespread availability and aggressive
marketing of ultra-processed pre-packaged foods to the paediatric population [2,3].

Front-of-pack labelling (FOPL) systems have been introduced across several
European countries to help consumers make informed dietary choices. Among these, the
Nutri-Score—a five-level colour and letter grading system (A to E)—has been adopted in
Spain, France, Germany, Belgium, and other nations. The scale ranges from grade A (dark
green), denoting the most favourable overall nutritional quality, to grade E (red), denoting
the least favourable, with grades B, C and D (light green, yellow and orange) representing
intermediate quality. Its algorithm assigns scores based on a composite of unfavourable
nutrients (energy, saturated fat, sugars, sodium) offset by favourable components (fibre,
protein, fruit and vegetable content), producing a global nutritional rating per 100 g or
100 mL [4,5].

A critical limitation of this compensatory approach is that a product high in sugar
may nonetheless receive a favourable grade if other nutritional attributes are deemed
adequate. This is particularly concerning for child-targeted foods, where high sugar
content—especially added sugars—constitutes a direct cariogenic risk regardless of the
overall nutritional profile. The European Society for Paediatric Gastroenterology,
Hepatology and Nutrition (ESPGHAN) recommends avoiding free sugar exposure before
age two, and limiting the frequency of sugar-containing food intake at all ages [3].

Previous studies have identified discrepancies between Nutri-Score grades and sugar
content in specific food categories. However, few have focused specifically on child-
targeted foods with systematic evaluation of the implications for dental caries risk. The
present study addresses this gap by conducting a cross-sectional analysis of 100 pre-
packaged child-targeted foods selected from three major supermarket chains in Valencia,
Spain (Figure 1) [6,7].
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Why a Favourable Nutri-Score Grade May Hide High Cariogenic Risk

WHAT THE NUTRI-SCORE ALGORITHM SEES WHAT DETERMINES CARIOGENIC RISK

Compensatory scoring mechanism Frequency, not just total sugar
Unfavourable nutrients (sugars, saturated fat, sodium, WHO / ESPGHAN: how often sugar is consumed matters more
energy) can be offset by favourable ones (fibre, protein, fruit). for caries risk than the amount per 100 g on the label.

A favourable grade may still be assigned
e.g., grade A or B, displayed prominently on the front of pack prolonging acid production by cariogenic bacteria.

u E n B Added vs. intrinsic sugars

Food texture and retention time
Sticky, viscous foods remain longer on tooth surfaces,

The algorithm does not distinguish naturally occurring sugars

A Example identified in this study

One A-rated breakfast cereal reached 22.4 g sugar / 100 g —
a level comparable to several C- and D-rated products.
The fibre/protein content let the compensatory algorithm outweigh this sugar load.

(lactose, fruit fructose) from added sugars of higher risk.

Serving size vs. the “per 100 g” basis

Scores are calculated per 100 g/ml, which may underestimate
the sugar actually consumed in a real portion.

\

[ MISMATCH ]

A favourable front-of-pack grade does not guarantee low cariogenic risk

!

Clinical recommendation

Check the Nutrition Facts panel and the position of sugar in the ingredients list,
regardless of the Nutri-Score grade shown on the pack.

Figure 1. Conceptual framework illustrating how favourable Nutri-Score grades may coexist with

high cariogenic potential despite favourable front-of-pack labelling.

2. Materials and Methods
2.1. Study Design and Sampling

This was a cross-sectional, descriptive, and observational study based on the analysis
of nutritional labels of pre-packaged foods marketed to the paediatric population. Data
collection was conducted in two phases (November 2025 and February—March 2026) in
three large retail chains (Consum, Carrefour, El Corte Inglés) in Valencia, Spain. Two data-
collection phases were required to reach the predefined sample size across all eight food
categories. During the second phase, products were checked for reformulation by
comparing nutritional information and ingredient lists with records from the first phase;
reformulated products were excluded and replaced. It should be noted that data collection
took place during the transitional period following the January 2024 implementation of
the updated Nutri-Score algorithm for solid foods. Because the first phase of data
collection (November 2025) occurred during this official transition period, some products
purchased during that phase may have displayed Nutri-Score labels calculated using the
previous algorithm. Products collected during the second phase (February—March 2026)
would be expected to display labels compliant with the updated algorithm, although
stock turnover and individual labelling compliance could not be verified [8].

A total of 100 products were selected, all displaying a visible Nutri-Score label on
packaging. Products were considered child-targeted if they met at least one of the
following operational criteria: (i) presence of child-directed marketing elements on
packaging (cartoon characters, bright colours, children’s promotions); (ii) belonging to
food categories predominantly consumed by children (breakfast cereals, biscuits, dairy-
based drinks, etc.); or (iii) explicit manufacturer declaration of child orientation. Inclusion
additionally required complete nutritional information per 100 g or 100 mL. Products
reformulated between collection phases were excluded. Eligible products were
consecutively selected until the predefined sample size of 100 was reached. Classification
of products as child-targeted was performed by a single evaluator applying the
predefined operational criteria described above. The criteria were designed to be highly
objective (e.g., physical presence of cartoon characters or child-directed promotional
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elements on the packaging, or explicit manufacturer labelling of child orientation),
thereby minimising subjective interpretation. Formal inter-rater reliability was not
assessed, which represents a limitation.

2.2. Food Categories

Products were classified into eight predefined food categories: breakfast cereals (1 =
14), biscuits (n = 11), breads (n = 13), milks and milk drinks (n = 15), dairy products (1 =
12), juices (n = 7), desserts (n = 18), and frozen foods (n = 10). Categories were defined
according to the product type as labelled by the manufacturer, following the food
groupings used in Spanish dietary guidance. The dairy product category encompassed
nutritionally heterogeneous products (e.g., plain cheeses and sweetened soluble cocoa
preparations); this internal heterogeneity is acknowledged as a limitation of the category-
level analysis and is discussed in Section 4.2.

The frozen food category included child-targeted savoury frozen products such as
mini pizzas, breaded chicken products (e.g., nuggets), breaded fish products (e.g., fish
fingers), and potato-based products (e.g., shaped potato snacks).

2.3. Variables

Three variables were recorded per product: (1) total sugar content in g/100 g or g/100
mL, from mandatory nutritional labelling; (2) Nutri-Score category (A, B, C, D, or E) as
displayed on the front of the pack; and (3) ordinal position of sugar in the ingredients list
(i.e., the rank of the first sugar-related term among all listed ingredients), as an indirect
indicator of the relative proportion of sugar in the formulation.

2.4. Statistical Analysis

Non-parametric tests were applied given the ordinal nature of Nutri-Score and the
non-normal distribution of sugar data. Global association between Nutri-Score (treated as
ordinal) and sugar content was evaluated using Spearman’s rank correlation coefficient
across all 100 products. For category-level analyses, the Kruskal-Wallis test was used
when three or more Nutri-Score grades were represented within a category; the Mann—
Whitney U test was applied where only two grades were present. Statistical significance
was set at p < 0.05. No adjustment for multiple comparisons was performed, as category-
level analyses were considered exploratory; applying a Bonferroni correction (a = 0.006
for eight tests) rendered none of the category-level p-values statistically significant, further
reinforcing their exploratory nature.

3. Results
3.1. Sample Description

Table 1 summarises the distribution of products by food category and Nutri-Score
grade. All 100 products carried a Nutri-Score label. Grade D was most prevalent (n = 28),
followed by grade C (n = 26). Median sugar content by Nutri-Score grade across the full
sample is presented in Table 2.

Table 1. Distribution of products by food category and Nutri-Score grade (n = 100).

Category n A B C D E Median Sugar (g/100 g or mL) Range
Breakfast cereals 14 53 5 10 21.85 1.1-25.0
Biscuits 1 1 0 1 5 4 21.00 0.7-45.0
Breads 13 0 3 4 4 2 5.70 0.5-13.0
Milks & milk drinks 1517 0 3 4 6.90 0.2-61.0
Dairy products 12 1 3 4 40 7.95 0.5-70.0
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Juices 7 00 3 40 5.70 4.1-14.0
Desserts 18 0 0 3 6 9 26.50 5.8-59.0
Frozen foods 10 0 3 6 1 0 2.10 0.9-9.6
Total 100 8 19 26 28 19 — —

70 A

N w B u [e)]
o o o o o
1 L L ! L

Sugar content (g/100 g or 100 ml)

=
o
1

Table 2. Sugar content (g/100 g or mL) by Nutri-Score grade across all 100 products.

Nutri-Score n Median (g/100 g or mL) Mean (g/100 g or mL) Min Max

A 8 5.05 6.79 1.1 224
B 19 4.90 7.11 0.2 221
C 26 6.60 9.58 0.5 25.0
D 28 18.50 19.06 0.5 70.0
E 19 32.00 30.49 7.5 61.0

The frozen food category comprised pizzas or mini pizzas (n = 3); breaded chicken
products, including nuggets and chicken fingers (1 = 3); breaded fish products, such as
fish fingers (n = 2); and potato-based products, including shaped potato snacks (n = 2).
Frozen desserts and ice creams were classified within the desserts category; therefore, the
frozen food category contained only savoury products.

3.2. Global Association Between Nutri-Score and Sugar Content

A statistically significant positive correlation was observed between Nutri-Score
grade and sugar content across the full sample of 100 products (Spearman’s ¢ = 0.515, p <
0.001). This indicates that products with less favourable Nutri-Score classifications
generally contained higher amounts of sugar. However, substantial within-grade
variability was observed, with some A- and B-rated products presenting high sugar
contents (Table 2, Figure 2).

B-rated breakfast cereal (6]
22.19/100 g

A-rated breakfast cereal ®
22.4 g/100 g
)
)

Nutri-Score grade

Figure 2. Distribution of sugar content (g/100 g or 100 mL) by Nutri-Score grade. Median sugar
content increases from grade A to E, but with substantial within-grade overlap.
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3.3. Category-Level Analysis

Category-level analyses showed heterogeneous patterns across food groups. In
breakfast cereals, differences in sugar content across Nutri-Score grades did not reach
statistical significance (Kruskal-Wallis H = 6.70, p = 0.082), despite a marked descriptive
contrast between grades. Median sugar content was 4.2 g/100 g for grade A, compared
with 22.0 g/100 g for grade B, 23.2 g/100 g for grade C and 21.7 g/100 g for grade D.
Importantly, one A-rated breakfast cereal contained 22.4 g/100 g of sugar, a value
comparable to those observed among C- and D-rated products.

In biscuits, an uncorrected association was observed (H = 8.72, p = 0.033), although
this did not remain significant after Bonferroni correction. This category showed the
clearest descriptive gradient, with median sugar contents of 20.0 g/100 g in grade D and
35.0 g/100 g in grade E, compared with 2.8 g/100 g in the single A-rated product. No
significant association was found for breads (H = 1.98, p = 0.576), where sugar content
remained generally low across grades, ranging from 0.5 to 13.0 g/100 g, without a
discernible Nutri-Score-related gradient.

Milks and milk drinks also showed an uncorrected association between Nutri-Score
grade and sugar content (H = 9.02, p = 0.029), but this finding should be interpreted
cautiously because it did not survive correction for multiple comparisons. The pattern
appeared to be largely driven by condensed milk products with very high sugar
concentrations. In dairy products, no statistically significant association was detected (p >
0.05), and substantial within-grade heterogeneity was observed; for example, grade D
included products ranging from 0.5 g/100 g in cheeses to 70.0 g/100 g in soluble cocoa
products.

No significant association was observed in juices (Mann-Whitney U =7.00, p = 0.857).
In this category, all products contained intrinsic fructose, which appeared first in the
ingredients list irrespective of Nutri-Score grade. Desserts showed an uncorrected
association (H = 8.31, p = 0.016), with sugar content increasing descriptively across grades
C, D and E; however, as with biscuits and milk-based drinks, this result did not remain
significant after correction for multiple testing. Sugar values in this category ranged from
5.8 to 59.0 g/100 g. Finally, frozen foods showed no significant association between Nutri-
Score grade and sugar content (H = 0.79, p = 0.673), with sugar levels remaining low
throughout the category, with a median below 3 g/100 g.

3.4. Sugar Position in the Ingredients List

The ordinal position of sugar in the ingredients list showed a general trend consistent
with the sugar content gradient observed in Tables 2 and 3. Overall, 66 of 100 products
(66.0%) listed a sugar-related ingredient within the first three positions. The proportion
increased progressively from 37.5% in grade A products to 78.9% in grade E products
(Table 4). In grade A, no product listed sugar as the first ingredient, whereas 42.1% of
grade E products did so. Fourteen products (distributed across all grades) had no sugar-
related term among the first listed ingredients; these were predominantly breads and
frozen foods with low overall sugar content. No formal statistical comparison was
performed for this variable, which was analysed descriptively.

Table 3. Summary of inferential statistical results by food category.

Category n Test Statistic p-Value p <0.05 (Uncorrected) Key Finding
Breakfast cereals 14 Kruskal-Wallis H=6.70 0.082 No One A-rated cereal: 22.4 g/100 g
Biscuits 11  Kruskal-Wallis H=8.72  0.033 Yes * Clear C—»D—E gradient
Breads 13  Kruskal-Wallis H=198 0.576 No Low sugar, no gradient
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High heterogeneity within

Milks & drinks 15 Kruskal-Wallis H=9.02  0.029 Yes *
grades
Dairy products 12 Kruskal-Wallis H=110 0.777 No Grade D: 0.5-70 g/100 g
Juices 7 Mann-Whitney U U=7.00 0.857 No All intrinsic fructose
Desserts 18 Kruskal-Wallis H=8.31 0.016 Yes * Sugar increases with grade
Frozen foods 10 Kruskal-Wallis H=0.79 0.673 No Low sugar throughout

* p-value did not survive Bonferroni correction for multiple comparisons (adjusted a = 0.006 for

eight simultaneous tests); results should be considered exploratory.

Table 4. Ordinal position of sugar in the ingredients list by Nutri-Score grade (n = 100).

Nutri-Score n  Sugar as 1st Ingredient, n (%) Sugar Within Top 3 Median Sugar

Ingredients, 1 (%) Position
A 8 0 (0.0%) 3 (37.5%) 3.0
B 19 5 (26.3%) 10 (52.6%) 2.0
C 26 6 (23.1%) 16 (61.5%) 3.0
D 28 5 (17.9%) 22 (78.6%) 2.0
E 19 8 (42.1%) 15 (78.9%) 2.0
Total 100 24 (24.0%) 66 (66.0%) 2.0

t Median ordinal rank of the first sugar-related term in the ingredients list, calculated for the 86
products in which a sugar-related ingredient appeared; 14 products had no sugar-related term

among the listed ingredients.

4. Discussion

Overall, Nutri-Score showed a moderate positive correlation with sugar content at
the aggregate level. Nevertheless, suggestive category-specific exceptions were identified,
particularly among child-targeted cereals and other products receiving favourable Nutri-
Score ratings despite containing high amounts of sugar; these should be interpreted with
caution given the exploratory nature of the category-level analyses. Therefore, the main
limitation of Nutri-Score in this context is not the absence of a global sugar gradient, but
its inconsistent ability to flag individual high-sugar products within specific food
categories.

These findings are explained by the algorithm’s compensatory design: favourable
nutritional components—protein, dietary fibre, and fruit or vegetable content—can offset
unfavourable ones, including sugars. This finding was clearly illustrated in the present
study, where one breakfast cereal classified as Nutri-Score A contained 22.4 g of sugar per
100 g, a value comparable to several products classified as Nutri-Score C and D.

Consequently, a cereal enriched with fibre and protein may receive grade A despite
containing over 20 g of sugar per 100 g. This mechanism has been described previously
but our data demonstrate its specific relevance in the paediatric context, where sugar-
driven caries risk operates independently of overall nutritional quality [6,7].

The position of sugar in the ingredients list behaved as expected under European
labelling regulations, which require ingredients to be listed in descending order by weight
(Regulation (EU) No 1169/2011); accordingly, this variable was closely linked to total
sugar content and was not interpreted as an independent finding of the study. Its practical
relevance lies elsewhere: unlike the mandatory nutrition declaration, which reports only
total sugars, the ingredients list allows for identification of the type of sugar present—
added sugars such as sucrose, glucose syrup or dextrose versus intrinsic sugars deriving
from fruit or milk ingredients —information directly relevant to cariogenic risk that is
conveyed neither by the Nutri-Score grade nor by the nutrition facts panel.
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From a paediatric dental perspective, the implications are significant. Dental caries
remains the most prevalent chronic disease in children worldwide, and its primary dietary
driver is exposure to fermentable carbohydrates, particularly free and added sugars. Both
the WHO and ESPGHAN emphasise that it is the frequency —not merely the quantity —
of sugar exposure that determines cariogenic risk. These findings indicate that products
with these characteristics may contribute to higher cariogenic exposure if consumed
frequently, yet this risk is not signalled by the Nutri-Score grade [1,3,9].

Additional factors compound this limitation. First, Nutri-Score does not account for
food texture and physical consistency; sticky or viscous foods may prolong substrate
retention on dental surfaces, extending the window for acid production by cariogenic
bacteria. Second, the algorithm does not distinguish between intrinsic sugars (e.g., lactose,
fructose in whole fruit) and added sugars (sucrose, glucose syrups), despite evidence that
the latter carry greater cariogenic and metabolic risk. Third, the system is calibrated per
100 g regardless of serving size, which may underestimate actual sugar exposure in real-
world consumption contexts [6,10,11].

Our results are consistent with the previous literature. Robert et al. analysed 161
children’s breakfast cereals in France, Belgium, and Luxembourg and found that even A-
rated products frequently exceeded 20 g of added sugar per 100 g. Pellegrino et al.
reported that 58% of child-targeted Swiss retail products had a Nutri-Score of D or E, yet
favourably graded categories showed notable exceptions. Abreu and Liz Martins
described cross-classification mismatches between nutritional quality and degree of
processing. Ceccon and Kebbe found that the majority of packaged infant foods in Canada
would require a “high-sugar” warning label under stricter nutrient profile models.
Critically, Guinot-Barona et al. —including members of the present research group—
observed that approximately 68% of processed children’s breakfast products contained
high levels of added sugars, a pattern directly aligned with our findings [12-16].

The compensatory design of Nutri-Score —whereby favourable components such as
protein, fibre and fruit or vegetable content can offset high sugar levels—is a structural
feature common to both the original algorithm and the 2022-2023 update. The limited
within-category discrimination documented in this study is therefore attributable to this
design characteristic rather than to any specific algorithm version. The 2022-2023 update
introduced stricter penalisation of sugars and improved differentiation of sweetened
dairy products, which may attenuate—but does not eliminate—the compensation
mechanism. The fact that the algorithm version underlying each individual label could
not be verified (data collection coincided with the official transition period) is thus a minor
source of heterogeneity affecting individual examples, such as the A-rated cereal
containing 22.4 g/100 g, rather than the central conclusion, which rests on a design feature
shared by both versions [17].

Our findings suggest that caregivers and paediatric dental clinicians should not rely
on Nutri-Score grade alone as a proxy for cariogenic risk. Critically reading the
ingredients list—paying attention to the position of sugars and the type of sweeteners
used —and examining the detailed nutrition facts table remain essential complementary
steps. In clinical consultations, paediatric dentists are well positioned to educate families
on interpreting nutritional labels beyond front-of-pack grading [9,18].

An alternative front-of-pack approach is the mandatory warning-label system
adopted in Chile, Mexico, Peru and other Latin American countries, in which black
octagons identify products exceeding predefined thresholds for sugar, sodium, saturated
fat or energy. Unlike Nutri-Score, this model is non-compensatory: a product high in
sugar is flagged regardless of its other nutritional attributes, a feature directly relevant to
the communication of cariogenic risk. Evaluation of the Chilean Law of Food Labelling
and Advertising reported a 23.7% reduction in purchases of beverages classified as “high

https://doi.org/10.3390/nu18142401



Nutrients 2026, 18, 2401

9 of 11

in” after implementation [19]. By contrast, comparative experimental studies conducted
across 12 countries found that Nutri-Score outperformed warning symbols in consumers’
objective understanding of overall nutritional quality [20]. These findings suggest that the
two systems may have complementary rather than competing roles: graded summary
labels may communicate overall nutritional quality more effectively, whereas threshold-
based warnings may more reliably identify individual nutrients of concern, particularly
sugar. None of the products analysed in the present study displayed a warning label, as
no such system is currently mandatory in Spain or across the European Union.

4.1. Strengths

Strengths of this study include the systematic evaluation of multiple child-targeted
food categories using real commercial products available to consumers in three major
retail chains in Valencia, Spain, providing good ecological validity. The simultaneous
recording of Nutri-Score grade, total sugar content, and ingredients list composition
allowed added sugars to be distinguished qualitatively from intrinsic sugars, an aspect
not captured by the Nutri-Score grade or the mandatory nutrition declaration and of
direct relevance to cariogenic risk assessment. The explicit interpretation of findings from
a paediatric oral health perspective adds a clinically relevant dimension that is
underrepresented in existing Nutri-Score research.

4.2. Limitations

This study analysed total sugars as reported on mandatory nutrition labels, since
current European labelling regulations do not require added sugars to be declared
separately. A partial distinction is nonetheless possible through the ingredients list: the
presence of terms such as sucrose, glucose syrup, dextrose or honey indicates added
sugar, whereas sugar content in products listing only fruit, fruit juice or milk as sugar
sources can be attributed to intrinsic sugars. Applying this criterion, products in the juice
category contained predominantly intrinsic fructose, while most biscuits, breakfast cereals
and desserts contained explicitly added sugars. However, this approach does not allow
for quantification of the proportion of total sugar that is added, and intrinsic and added
sugars coexist in many formulations (e.g., sweetened dairy products containing both
lactose and sucrose); the distinction therefore remains qualitative.

Category-specific analyses should be interpreted as exploratory because of the
relatively small number of products included in some food groups. Furthermore, the
global Spearman correlation (o = 0.515) may partly reflect systematic differences in sugar
content and Nutri-Score distribution between food categories rather than a consistent
within-category relationship; this limits its interpretation as evidence of algorithm-level
discrimination across all food groups.

Although the sample included major child-targeted retail brands available in three
large supermarket chains in Valencia, it may not represent the full breadth of the Spanish
children’s food market; many infant-specific products do not carry a Nutri-Score label and
were thus excluded. Sugar content was obtained from label data without independent
chemical verification, and no data on actual consumption patterns or exposure frequency
by real children were collected. Several food categories contained groups with very few
or single products per Nutri-Score grade (e.g., n = 1 for grade A in biscuits and grade C in
biscuits), which substantially limits the reliability of within-category statistical
comparisons; with such small and unbalanced groups, non-parametric tests may lack
power to detect true differences (type II error) while simultaneously producing unstable
estimates. Results from these category-level analyses should therefore be treated as purely
descriptive and interpreted with extreme caution. The cross-sectional design prevents
causal inference. Future studies should incorporate larger samples, chemical analysis
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distinguishing added from intrinsic sugars, and dietary intake data to estimate
population-level cariogenic risk. Additionally, the Nutri-Score grades displayed on
products corresponded to labels available at the time of data collection; subsequent
product reformulations may have altered the nutritional composition of some items.
Additionally, the first phase of data collection was conducted during the official transition
period following implementation of the updated Nutri-Score algorithm, and some
products collected during that phase may have displayed labels generated using the
previous algorithm. Although products collected during the second phase (February-
March 2026) would be expected to comply with the updated algorithm, stock turnover
and label-version compliance could not be verified. Consequently, some degree of label-
version heterogeneity cannot be excluded [8]. This may have introduced label-version
heterogeneity across the sample that could not be systematically controlled for.

5. Conclusions

Nutri-Score showed a moderate overall association with sugar content; however, its
ability to consistently identify child-targeted products with high sugar content varied
across food categories. Consequently, Nutri-Score should not be used as the sole indicator
of cariogenic potential in child-targeted foods; the nutrition facts panel and ingredients
list should be consulted in parallel, particularly when evaluating products intended for
children.

Author Contributions: Conceptualization, L.M.-M. and C.G.-B.; Methodology, L.M.-M., C.G.-B. and
E.G.-M.; Data Collection, C.R.P.-D. and C.B.-G.; Formal Analysis, C.R.P.-D. and ]J.LA.-T;
Investigation, C.R.P.-D., C.B.-G. and M.C.-S.; Writing—Original Draft Preparation, C.R.P.-D,;
Writing—Review and Editing, L.M.-M., .L.A.-T., P.B.-G., C.G.-B. and E.G.-M.; Supervision, L.M.-M.,
E.G.-M. and C.G.-B.; Project Administration, P.B.-G. and E.G.-M. All authors have read and agreed

to the published version of the manuscript.

Funding: The authors acknowledge the support of the Catholic University of Valencia San Vicente
Martir (UCV) for covering the publication fees (Article Processing Charge, APC) of this manuscript.

Institutional Review Board Statement: This study was conducted in accordance with the
Declaration of Helsinki. No patient data were collected; ethical review and approval were waived

for this study as it involved analysis of publicly available product labelling only.
Informed Consent Statement: Not applicable.

Data Availability Statement: The dataset generated during this study is available from the

corresponding author on reasonable request.

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

References

1.  World Health Organization. Guideline: Sugars Intake for Adults and Children; WHO Press: Geneva, Switzerland, 2015. Available
online: https://iris.who.int/handle/10665/149782 (accessed on 10 June 2025).

2. Monteiro, C.A.; Cannon, G.; Levy, R.B.; Moubarac, J.C.; Louzada, M.L.C,; Rauber, F.; Khandpur, N.; Cediel, G.; Neri, D,;
Martinez-Steele, E.; et al. Ultra-processed foods: What they are and how to identify them. Public Health Nutr. 2019, 22, 936-941.
https://doi.org/10.1017/51368980018003762.

3.  Fidler Mis, N.; Braegger, C.; Bronsky, J.; Campoy, C.; Domell6f, M.; Embleton, N.D.; Hojsak, I.; Hulst, J.; Indrio, F.; Lapillonne,

A et al. Sugar in Infants, Children and Adolescents: A Position Paper of the European Society for Paediatric Gastroenterology,
Hepatology and Nutrition Committee on Nutrition. [ Pediatr. Gastroenterol. Nutr. 2017, 65, 681-696.
https://doi.org/10.1097/MPG.0000000000001733. PMID: 28922262.

https://doi.org/10.3390/nu18142401



Nutrients 2026, 18, 2401 11 of 11

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Galan, P.; Gonzalez, R.; Julia, C.; Hercberg, S.; Varela-Moreiras, G.; Aranceta-Bartrina, J.; Pérez-Rodrigo, C.; Serra-Majem, L. El
logotipo nutricional NutriScore en los envases de los alimentos puede ser una herramienta ttil para los consumidores espafioles.
Rev. Esp. Nutr. Comunitaria 2017, 23, e28.

Hercberg, S.; Touvier, M.; Salas-Salvado, J.; Group of European Scientists Supporting the Implementation of Nutri-Score in
Europe. The Nutri-Score nutrition label: A public health tool based on rigorous scientific evidence aiming to improve the
nutritional status of the population. Int. . Vitam. Nutr. Res. 2022, 92, 147-157. https://doi.org/10.1024/0300-9831/a000722. PMID:
34311557.

Van Der Bend, D.L.M.; Van Eijsden, M.; Van Roost, M.H.I,; De Graaf, K.; Roodenburg, A.J.C. The Nutri-Score algorithm:
Evaluation of its validation process. Front. Nutr. 2022, 9, 974003. https://doi.org/10.3389/fnut.2022.974003.

Muzzioli, L.; Penzavecchia, C.; Donini, L.M.; Pinto, A. Are Front-of-Pack Labels a Health Policy Tool? Nutrients 2022, 14, 771.
https://doi.org/10.3390/nu14040771. PMID: 35215421.

Agencia Espanola de Seguridad Alimentaria y Nutriciéon (AESAN). Informacién Sobre el Modelo Nutri-Score. Available online:
https://www .aesan.gob.es/ AECOSAN/web/para_el_consumidor/seccion/informacion_Nutri_Score.htm (accessed on 1 July
2026).

Moynihan, P. Sugars and dental caries: Evidence for setting a recommended threshold for intake. Adv. Nutr. 2016, 7, 149-156.
https://doi.org/10.3945/an.115.009365. PMID: 26773022.

Candrea, S.; Inchingolo, A.D.; Muntean, A.; Bordea, I.R.; Babtan, A.M.; Bondor, C.I; Mihalache, G.; Scérlat, A.; Borcea, S.M.;
Draghici, D.A; et al. Exploring the Triangle Between Oxidative Stress, Advanced Glycation End Products and Dental Caries in
the Context of Diet and Lifestyle. Nutrients 2026, 18, 923. https://doi.org/10.3390/nu18060923.

Silveira Echeverria, M.; Burkert Mathias, F.; Schuch, H.S.; Silveira Cenci, M.S.; Britto Correa, M.; Huysmans, M.C.; Demarco,
F.F. Sugar consumption and early childhood caries: A systematic review and meta-analysis of cohort studies. Braz. Oral Res.
2025, 39, e087. https://doi.org/10.1590/1807-3107bor-2025.vo0l39.122. PMID: 41259577.

Pellegrino, F.; Tan, M.; Richonnet, C.; Reinert, R.; Bucher Della Torre, S.; Chatelan, A. What Is the Nutritional Quality of Pre-
Packed Foods Marketed to Children in Food Stores? A Survey in Switzerland. Nutrients 2024, 16, 1656.
https://doi.org/10.3390/nu16111656. PMID: 38892589.

Robert, M.; Martin, F.; Xhonneux, A.; Mosser, F.; Favre, E.; Richonnet, C. Nutritional Quality of Breakfast Cereals on the French,
Belgian and Luxembourg Markets: Which Cereals for Children? Nutrients 2024, 16, 2701. https://doi.org/10.3390/nu16162701.
PMID: 39203837.

Abreu, S.; Liz Martins, M. Cross-Classification Analysis of Food Products Based on Nutritional Quality and Degree of
Processing. Nutrients 2023, 15, 3117. https://doi.org/10.3390/nu15143117. PMID: 37513535.

Ceccon, L.F.; Kebbe, M. Characterising nutritional composition and labelling of packaged infant foods in Canada. J. Nutr. Sci.
2025, 14, el4. https://doi.org/10.1017/jns.2025.10037.

Guinot-Barona, C.; Tumino, G.; Ibor-Miguel, M.; Borrell-Garcia, C.; Aura-Tormos, J.I; Garcia-Miralles, E.; Marqués-Martinez,
L. Sugar Content of Children’s Breakfast Foods in Mediterranean Diet Patterns. Nutrients 2025, 17, 2717.
https://doi.org/10.3390/nu17172717. PMID: 40944108.

Sarda, B.; Kesse-Guyot, E.; Deschamps, V.; Ducrot, P.; Galan, P.; Hercberg, S.; Deschasaux-Tanguy, M.; Srour, B.; Fezeu, L.K.;
Touvier, M,; et al. Consistency of the Initial and Updated Version of the Nutri-Score with Food-Based Dietary Guidelines: A
French Perspective. |. Nutr. 2024, 154, 1027-1038. https://doi.org/10.1016/j.tjnut.2024.01.029. PMID: 38309421.

Saveanu, C.I; Ilie, P.; Anistoroaei, D.; Bobu, L.I.; Saveanu, A.E.; Boronia, O.; Golovcencu, L. Dietary Behaviors, Sugar Intake,
and Public Awareness of Nutritional Labeling Among Young Adults: Implications for Oral and Systemic Health. Nutrients 2025,
18, 91. https://doi.org/10.3390/nu18010091. PMID: 41515208.

Taillie, L.S.; Reyes, M.; Colchero, M. A.; Popkin, B.; Corvalan, C. An Evaluation of Chile’s Law of Food Labeling and Advertising
on Sugar-Sweetened Beverage Purchases from 2015 to 2017: A Before-and-After Study. PLoS Med. 2020, 17, e1003015.
https://doi.org/10.1371/journal.pmed.1003015. PMID: 32045424.

Egnell, M.; Talati, Z.; Hercberg, S.; Pettigrew, S.; Julia, C. Objective Understanding of Front-of-Package Nutrition Labels: An
International Comparative Experimental Study across 12 Countries. Nutrients 2018, 10, 1542.
https://doi.org/10.3390/nu10101542.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury

to people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/nu18142401



