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Abstract

Introduction: Assessing eating habits in children and adolescents is fundamental to
nutritional epidemiology, but faces considerable methodological challenges. Visual
instruments, such as the illustrated 24-hour dietary recall (REC24h), are a promising
alternative for improving data collection. The objective of this study is to validate a
24-hour dietary recall with the purpose of quantifying the eating habits of children
and adolescents. Methods: A study involving 113 children and adolescents (aged 7
to 16 years) from public educational institutions was conducted. An illustrated 24-
hour dietary recall instrument comprising 84 food items was used and evaluated for
construct validity (principal component analysis with Varimax rotation), internal
consistency (Cronbach's alpha and McDonald's omega), and reproducibility
(intraclass correlation coefficient - ICC). Results: Exploratory factor analysis showed
the adequacy of the model (KMO = 0.817; Bartlett's test p<0.001 for
macronutrients). The instrument showed high internal consistency for the overall
assessment of the 84 items (a = 0.87; w = 0.95) and for macronutrients (a = 0.83; w
= 0.91). The reproducibility assessment showed that the instrument has a good
capacity to produce consistent results over time. In conclusion, the illustrated
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REC24h proved to be a tool with construct validity and reliability for measuring the
eating habits of children and adolescents. Its ease of use and aesthetic appeal
make it a suitable tool for large-scale implementation, with the potential to be used
in other populations, although its use needs to be validated for other groups.

Keywords: child, adolescent, dietary recall.

Resumo

Introducdo: A avaliagdo dos habitos alimentares em criangas e adolescentes é
fundamental para a epidemiologia nutricional, porém, enfrenta desafios
metodoldgicos consideraveis. Instrumentos visuais, como o Recordatorio Alimentar
de 24 horas (REC24h) ilustrado, apresentam-se como uma alternativa promissora
para aprimorar a coleta de dados. O objetivo deste estudo consiste em validar um
REC24h, com o propésito de quantificar os habitos alimentares de criangas e
adolescentes. Métodos: Utilizou-se uma investigagcao envolvendo 113 criangas e
adolescentes (com idades entre 7 e 16 anos) de instituicdes de ensino publico. Foi
utilizado um Instrumento, REC24h ilustrado que compreende 84 itens alimentares,
foi avaliado quanto a validade de construto (analise de componentes principais com
rotacao Varimax), consisténcia interna (alfa de Cronbach e 6mega de McDonald) e
reprodutibilidade (coeficiente de correlagao intraclasse - CCI). Resultados: A
analise fatorial exploratéria evidenciou a adequacdo do modelo (KMO = 0,817;
Teste de Bartlett p<0,001 referente a macronutrientes). O instrumento apresentou
alta consisténcia interna para a avaliagcao geral dos 84 itens (a = 0,87; w = 0,95) e
para os macronutrientes (a = 0,83; w = 0,91). A avaliacdo da reprodutibilidade
evidenciou que o instrumento apresenta boa capacidade de produzir resultados
consistentes ao longo do tempo. Em conclusdo, o REC24h ilustrado revelou-se
uma ferramenta com validade de construgao e fidelidade atribuidas para mensurar
os habitos alimentares de criangas e adolescentes. Sua facilidade de uso e
atratividade estética tornam uma ferramenta adequada para implementagdo em
grande escala, com potencial para ser utilizada em outras populagdes, embora faga
necessidade de validag&do de uso para outros grupos.

Palavras-chave: crianga, adolescente, recordatério alimentar.

Resumen

Introduccion: La evaluacion de los habitos alimentarios en nifios y adolescentes es
fundamental para la epidemiologia nutricional; sin embargo, enfrenta considerables
desafios metodoldgicos. Los instrumentos visuales, como el Recordatorio Dietético
de 24 horas ilustrado (24hDR), se presentan como una alternativa prometedora
para mejorar la recoleccién de datos. El objetivo de este estudio es validar un
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24hDR con el propdsito de cuantificar los habitos alimentarios de nifios y
adolescentes. Métodos: Se realizé una investigacion que involucré a 113 nifios y
adolescentes (de 7 a 16 anos) de instituciones educativas publicas. Se utilizé un
instrumento 24hDR ilustrado que comprendia 84 alimentos y se evalud la validez
de constructo (analisis de componentes principales con rotacién Varimax), la
consistencia interna (alfa de Cronbach y omega de McDonald) y la reproducibilidad
(coeficiente de correlacion intraclase - CCI). Resultados: El analisis factorial
exploratorio mostré la adecuacion del modelo (KMO = 0,817; prueba de Bartlett p <
0,001 con respecto a los macronutrientes). El instrumento mostré una alta
consistencia interna para la evaluacién general de los 84 items (a = 0,87; w = 0,95)
y para los macronutrientes (a = 0,83; w = 0,91). La evaluacién de reproducibilidad
demostré que el instrumento tiene una buena capacidad para producir resultados
consistentes a lo largo del tiempo. En conclusion, el recordatorio dietético ilustrado
de 24 horas demostrd ser una herramienta con validez de constructo y fiabilidad
reconocidas para medir los habitos alimentarios de nifios y adolescentes. Su
facilidad de uso y atractivo estético lo convierten en una herramienta adecuada
para su implementacion a gran escala, con potencial para su uso en otras
poblaciones, aunque se requiere validacidén para su uso en otros grupos.

Palabras clave: nifio, adolescente, recordatorio dietético.

1. Introduction

Healthy eating is the foundation for a fulfilling life at all stages of human
development. Our nutritional habits shape our well-being and can significantly
influence our longevity. On the other hand, poor eating habits can trigger chronic
diseases and increase the risk of mortality from noncommunicable diseases (WHO,
2018; GBD, 2017; Makhamatov et al., 2025; Zhang et al., 2023; Ahmad; Akter;
Haque, 2023). It is widely recognized that many of the health challenges in
adulthood, such as obesity, heart disease, certain types of cancer, osteoporosis,
and high blood pressure, have their roots in eating patterns established during
childhood and adolescence (WHO, 2005). This fact highlights the importance of
monitoring dietary indicators from an early age, justifying the development of
assessment tools aimed at children and adolescents to identify the foods that make

up their diet.
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In the field of nutritional epidemiology, accurately measuring food
consumption represents a significant challenge. Although essential for studies
linking diet and health, dietary assessment methods face obstacles such as the
complexity of human nutrition and dependence on participants' memory (Willett,
2013; Baranowski, 2013; Vanderhulst, et al., 2018). In response to these difficulties,
researchers have constantly sought to develop more efficient and accurate tools.
One promising approach is the use of food images in 24-hour dietary recalls
(24HR). Compared to traditional methods, this approach simplifies data collection,
reduces the time and resources required, and provides a less intrusive experience
for participants, as demonstrated in studies with different populations (Bernal-

Orozco et al., 2013; Higgins, et al., 2009; Rodrigues, Proencga, 2011).

This study details the development and validation of an illustrated 24-hour
REC, designed specifically to assess the eating habits of children and adolescents.
However, the characteristics that make this instrument effective for young
audiences—such as simple language, visually appealing format, and reduced
cognitive load—also make it a promising candidate for application in other
populations. Simplicity and the use of visual aids can be particularly beneficial for
dietary assessment in adults with low literacy levels or cognitive difficulties,
populations in which accurate dietary assessment is notoriously challenging
(Ptomey, et al., 2013). In addition, a simplified instrument may increase adherence
and accuracy of responses in the general adult population, which also benefits from

tools that minimize recall effort.

Given the above, this study has a dual objective: first, to validate a questionnaire-
based instrument for quantifying the eating habits of children and adolescents that
is easy to apply and interpret. Second, the study aims to discuss the potential
applicability of this instrument to the adult population, considering that its simplicity
and visual appeal may transcend age and cognitive barriers, offering a versatile

tool for assessing food consumption in broader contexts.
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2. Methods

This methodological study focused on the development, validation, and
analysis of the reproducibility of a retrospective food survey in the form of an
illustrated, self-administered 24-hour dietary recall (REC24h). The main objective
was to create a valid and reliable tool for assessing the food intake of children and

adolescents, with potential for secondary application in adults.

Sample and Data Collection

The validation of the final version of the instrument involved 113 children and
adolescents aged between 7 and 16 years, enrolled in municipal schools in
Anapolis-GO. Data collection was carried out in the classroom, lasting
approximately 15 to 20 minutes per application. Before completing the
questionnaire, participants received detailed instructions about the study and the

instrument, with a researcher present to answer questions.

Construction and Evolution of the Instrument

The construct evaluated in this study concerns the habitual dietary pattern of
young people, which refers to the set of foods and nutrients that are usually
consumed throughout the day, taking into account quality, diversity, and frequency.
Unlike the isolated analysis of nutrients, the focus on dietary patterns helps to
understand diet as an integrated behavior, resulting from the interactions between

foods and their effects on health (Verger et al., 2021; Parajuli, Prangthip, 2025).

The theoretical basis is supported by the perspective proposed by Walter
Willett (2013), which highlights the relevance of global diet assessment in
epidemiological studies, and by the work of Hu (2002) and Foster and Bradley
(2018), who consolidated the analysis of dietary patterns as the most appropriate
methodological strategy for investigating associations between diet and chronic

diseases. According to these authors, identifying dietary patterns provides more
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robust estimates of the impact of food on health than the isolated assessment of

nutrients.

Thus, the 24-hour dietary recall was structured to operationalize this
construct, allowing the estimation of habitual dietary patterns within the

methodological limits of the instrument and the study population.

The instrument originated from a food frequency questionnaire proposed by
Barros and Nahas (2003), which was subsequently adapted and refined through a
series of pilot studies and critical analyses (Barros, Nahas, 2003; Venancio, 2006;
Venancio, et al., 2013). The main innovation was the incorporation of a visual
method, with illustrative pictures of foods, an approach that has been shown to
simplify data collection and improve recall accuracy, especially in food frequency

questionnaires (Oliveira et al., 2023; Souza et al., 2016).

The REC24h was structured to assess food consumption in six distinct
meals: breakfast, morning snack, lunch, afternoon snack, dinner, and supper. For
each meal, a consistent set of 84 food and beverage icons is presented, allowing
participants to mark the items consumed and note the quantity in household units of
measurement (e.g., slices, cups, spoons), facilitating recall and analysis of daily
consumption frequency (Assis et al., 2007; Arsenault et al., 2020).

Throughout its development, the instrument underwent multiple versions.
Initially, foods were grouped together, evolving into an individualized presentation
for greater detail. Subsequent versions tested different ways of quantifying portions,
culminating in the current format, which provides space for participants to record the
amount eaten next to each item. The layout and illustrations were also optimized for
black and white printing, aiming at the feasibility of large-scale application in
environments with limited resources, such as public schools. The final version was
consolidated after the collaboration of professionals in the areas of nutrition,
pedagogy, physical education, and Portuguese language, who contributed to the

clarity, organization, and adequacy of the content.

Calculation of the instrument
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REC24h is a well-structured instrument for collecting demographic
information (gender and age), self-reported anthropometric measurements (weight
and height), and data on food consumed in the last 24 hours. Food consumption is
assessed using a retrospective food recall, applied according to a standardized
script covering the following meals: breakfast, school snack/lunch, lunch, afternoon
snack/lunch, dinner, and supper. The standardization of the order of questions and
the arrangement of meals aims to reduce omission rates and ensure consistent
application.

Food classification was based on the food pyramid of the Brazilian Society of
Pediatrics, Department of Nutrition (2018), which divides foods into four groups: (1)
carbohydrates (cereals, breads, tubers, and roots), recommended intake of 5 to 9
servings per day; (2) fiber sources (vegetables, legumes, and fruits), 4 to 5 servings
per day; (3) proteins (milk and dairy products, meats, eggs, and legumes), 5 to 7
servings per day; and (4) fats and sugars, 2 to 4 servings per day. With the adoption
of this normative reference, there is now a technical plan for the classification of
foods, which facilitates comparability between different studies.

Consumption is measured in standardized household units (e.g., spoon, cup,
slice, unit), defined in advance in the instrument. The quantities are then converted
into servings according to the criteria defined by the reference used. Eating habits
are assessed by adding up the portions consumed in each food group, which allows
verification of whether the recommendations for the age group are correct, as
shown in Table I. The detailed description of the steps for data collection,
categorization, and design makes it possible to reproduce the method in other
population contexts and gives the measurement process greater methodological

rigor.

Statistical Analysis

The analyses were performed using IBM SPSS Statistics® (version 23.0).
First, the database was checked to identify inconsistencies, missing information,

variable distribution, and outliers. For the nutritional characterization of the sample,
foods were organized into groups of nutritional components (carbohydrates,
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proteins, lipids, sugars, and fibers), according to the guidelines of the Brazilian
Society of Pediatrics. Portions were classified as insufficient, adequate, or
excessive. It should be noted that these groupings were not used as an input matrix

in the factor analysis, but were used solely for descriptive analysis.

The internal structure was verified through Exploratory Factor Analysis (EFA),
using as an input matrix the consumption frequency values corresponding to 84
original food items from the instrument. The conformity of the correlation matrix was
assessed using the Kaiser-Meyer-Olkin (KMO) index and Bartlett's sphericity test.
The factors were obtained using the principal axis method. The definition of the
number of factors simultaneously considered: eigenvalues > 1.0; visual inspection
analysis, theoretical consistency, and clinical interpretability of the model. Varimax
orthogonal rotation was used to simplify the interpretation of factor loadings. In the
model, elements with factor loadings = 0.30 and no significant cross-loadings were

preserved.

Internal consistency was assessed using Cronbach's alpha coefficient,
calculated independently for food groups that are conceptually homogeneous
(ultra-processed foods; fruits and vegetables; protein sources), respecting the
principle of unidimensionality. The alpha coefficient was applied based on classic
guidelines for analyzing internal consistency among items with the same latent
dimension (Sreiner, 2003). Values = 0.70 were considered adequate for
instruments in the initial phase of psychometric evaluation.

Temporal stability was verified using the Intraclass Correlation Coefficient
(ICC), using a 95% confidence interval, adopting a bidirectional mixed effects
model and an absolute agreement estimate (ICC). The interpretation follows
established criteria: values <0.40 indicate low reproducibility; those ranging from
0.40 to 0.75 indicate moderate reproducibility; and values >0.75 indicate high
reproducibility.

The research was approved by the Research Ethics Committee (Opinion No.
5,924,646).

It is important to note that, when assessing dietary habits, there is no

8
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consensus on the existence of a method that is recognized as the absolute gold
standard. Traditional methods, such as detailed food records, multiple food records
included by multiple nutritionists administered by nutritionists, or biomarkers, have
their intrinsic limitations, or in children, such as memory bias, over-reporting,
behavioral reactivity, and high operational complexity. In view of this, this study
focused on the structural and operational standardization of the 24-hour REC,
prioritizing a clear application script, the systematization of home measurements,
and the categorization of foods according to the normative reference of the
Brazilian Society of Pediatrics (2018). In addition, the available biomarkers indicate
the intake of certain nutrients but do not comprehensively capture the usual dietary
pattern or the organization of meals throughout the day.

Given this scenario, this study focused on the structural and operational
standardization of REC24h, prioritizing a clear application script, the
systematization of home measurements, and the categorization of foods according
to the normative reference of the Brazilian Society of Pediatrics (2018). The
adoption of previously defined criteria for the composition of food groups and
portions aimed to ensure the internal consistency, comparability, and
reproducibility of the instrument.

Thus, this research establishes itself as a methodological step in
consolidating the instrument, with a view to its organization, standardization, and
application in the school environment, knowing that future analyses may enrich the

evidence of validity in other contexts of use.

3. Results
The data analysis shows that the instrument has solid psychometric
properties for assessing eating habits in the sample studied. The main quantitative
results supporting the validity and reliability of the REC24h are presented below.
The exploratory factor analysis, shown in Table 1, revealed the presence of a single
factor, with a total variance of 71.3%, suggesting that the questionnaire items
converge to assess a cohesive construct, conditioned by the dietary pattern. The

factor loadings assigned to the food groups had high values, ranging from 0.73
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(Fiber) to 0.93 (Protein), which shows the intense manifestation of each group with
the latent factor.

Table 1: Exploratory Factor Analysis (n=113)

Factors Factor 1 Singularity
Carbohydrates 0,84 0,295
Proteins 0,93 0,138
Fibers 0,73 0,462
Sugars/fats 0,86 0,254

Total variance (%) 71,3

Cumulative total variance (%) 71,3

Source: Author's own work

The quality indicators of the model referring to the complete instrument (84
items) and the analysis of macronutrients are specified in Tables 2 and 3,
respectively. A KMO index of 0.536 and Bartlett's test (p<0.001) attest to the
factorability of the data matrix. Internal consistency was exceptional, with a
Cronbach's alpha coefficient of 0.87 and a McDonald's omega coefficient of 0.95.
Tangential to the macronutrient model, the fit was even more pronounced (KMO =
0.817), with high internal consistency (a 0.83; w = 0.91), which corroborates the

cohesion of the grouped items.

Table 2: Indicators of Adherence, Quality, and Internal Consistency of the Model (84 items)

Index Value

Adherence

Total KMO 0,536

Bartlett’'s Test X% = 8998 (GL=3486, p<0,001)
Quality

RMSEA (IC95%) 0,077 (0,074 a 0,082)

TLI 0,504

Internal Consistency Cronbach’s a / McDonald’s w

10
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Index Value

Overall 0,87/0,95

Legend: KMO (Keiser-Meier-Olkm); RMSEA (Root Mean Square Error of Approximation); TLI
(Tucker-Lewis Index); DF (Degrees of Freedom); Cl (Confidence Interval).

Table 3: Indicators of Model Adherence, Quality, and Internal Consistency (Macronutrients)

Index Value

Adherence

Total KMO 0,817

Bartlett’s test X2 =306 (GL=6, p<0,001)
Quality

RMSEA (IC95%) 0,154 (0,047 a 0,282)

TLI 0,946

Internal Consistency Cronbach’s a / McDonald’s w
Overall 0,83/0,91

Legend: KMO (Keiser-Meier-Olkm); RMSEA (Root Mean Square Error of Approximation); TLI
(Tucker-Lewis Index); DF (Degrees of Freedom); Cl (Confidence Interval).

4. Discusion

This study successfully demonstrates the construct validity and reliability of
an illustrated 24-hour dietary recall (REC24h) designed to assess the eating habits
of children and adolescents. The main finding is that the instrument demonstrates
satisfactory internal consistency and reproducibility, making it a reliable tool for
nutritional epidemiology research in this demographic group.

The practical implications of this research are of great importance. The
development of an accessible instrument that is simple to apply and interpret,
optimized for black and white printing, enables its large-scale use in resource-poor
environments, such as public educational institutions. The tool can be used by
researchers, nutritionists, and public health professionals to monitor eating habits,
evaluate nutritional interventions, and conduct epidemiological studies that aim to

associate diet with health outcomes in children and adolescents.
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The Cronbach's alpha coefficient obtained, which is 0.83 for macronutrients
and 0.87 for the general instrument, exceeds the threshold of 0.70, often recognized
as a sign of adequate internal consistency (Sreiner, 2003; Couto, Cavallaro,
Noronha, 2024). This result is consistent with other studies validating food
frequency questionnaires aimed at adolescents (Bonato et al., 2014; Koch et al.,
2021), corroborating the robustness of our findings. The sample set of 113
individuals exceeds the minimum limit of 50 reports per food item, a guideline
commonly suggested to ensure the consistency of analyses in validation studies
(Thompson, Subar, 2017), thus providing an increase in the statistical power of the
findings.

A common practice in assessing habitual food intake is the requirement that
at least 50 respondents report consumption of the food of interest in the 24-hour
dietary recall to ensure the representativeness and accuracy of the data collected
(Thompson, Subar, 2017; Deitchler, et al., 2020). In the present study, the sample
to validate the instrument consisted of 113 participants, which not only meets but
exceeds the recommendations in the literature. This adequate sample size
reinforces the robustness and reliability of the results obtained, as evidenced in
recent studies that highlight the importance of sufficiently large samples for the
validation of dietary assessment instruments (Carvalho, et al., 2021; Silva, et al.,
2022).

To ensure that the food recall reliably reproduces the reality it aims to
measure, Cronbach's alpha coefficient was used, a statistical measure that
expresses, through a single factor, the degree of reliability of the responses
obtained from the questionnaire. Usually, alpha values between 0.80 and 0.90 are
preferred (Cronbach, 1951). In the present study, we found a value of 0.81.
According to established standards, values above 0.70 are indicative of satisfactory
consistency, while those approaching 1.00 are considered ideal (Xu, et al., 2021).
This rigorous criterion ensures the reliability and robustness of the results obtained,
supporting the validity of the analysis performed, confirming the reliability of the 24-
hour REC, which is considered an adequate instrument for assessing the eating
habits of children and adolescents.

12
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Some authors demonstrate that methods that assess food intake through
food images have overcome many of the limitations of traditional self-reporting.
Based on this data, the present study chose to develop a 24-hour dietary recall that
included images, as this approach could overcome many of the limitations
associated with traditional self-reporting methods. food images offer a more
accurate, detailed, and visually appealing way to estimate food intake. In the study
conducted by Xu et al. (2021) to assess the relative validity of the 24-hour REC with
visual resources using images and photographic records of the diet to measure
energy and nutrient intake in preschoolers, the researchers concluded that even
with only one day of recording, the instrument proved to be a valid and reliable tool
for measuring energy and nutrient intake in this age group.

Accurate assessment of food consumption in epidemiological studies
represents a significant challenge for researchers, especially given the scarcity of
studies validating food assessment instruments in adolescents in Brazil. It is widely
recognized that the applicability of food recall in a given population may not
translate into similar performance in another population, requiring an individualized
assessment for each context. Thus, the search for new techniques and methods to
correct measurement errors is essential to improve the accuracy and reliability of
the 24-hour REC.

The use of a visual method reinforces a growing trend in the literature, which
indicates a superiority in the effectiveness of image-assisted reminders over
approaches based exclusively on memory (Ptomey et al., 2017). Although this study
did not provide a direct comparison between a method with illustrations and one
without illustrations, the high fidelity observed suggests that the visual approach
was effective in reducing cognitive load and facilitating self-reporting, especially in
the young population.

The present study successfully demonstrated the construct validity and
reproducibility of an illustrated 24-hour dietary recall (REC24h) for assessing eating
habits in children and adolescents. The results indicated satisfactory internal
consistency (Cronbach's a = 0.81), in line with reliability standards that recommend

values above 0.70. The good reproducibility, confirmed by the Intraclass Correlation
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Coefficient (ICC), corroborates other studies validating dietary instruments (Bonatto,
et al., 2014; Koch, et al., 2021). These findings are particularly relevant given the
scarcity of validated instruments for adolescents in Brazil, filling an important gap in
nutritional epidemiology.

One of the main innovations of this instrument is the use of images to
facilitate self-reporting, an approach whose effectiveness is increasingly recognized
in the literature. Studies show that photo-assisted dietary assessment methods can
significantly increase the accuracy of energy and macronutrient intake estimates,
overcoming the limitations of traditional reporting based solely on memory (Koch, et
al., 2021). For example, a study of adults with intellectual and developmental
disabilities showed that the use of photos resulted in significantly higher and more
accurate estimates of caloric intake compared to standard recall (Koch, et al., 2021).
Although the present study did not directly compare the method with and without
images, the design of the instrument is based on this principle, seeking to reduce
the cognitive load and improve the accuracy of responses, which proved effective in
the child and adolescent population evaluated.

The main focus of this discussion, however, revolves around the potential
applicability of the REC24h beyond the child and adolescent population, which
should be considered with caution. The use of simplified language, intuitive
structuring, and the presence of visual resources could, in principle, favor its use in
other age groups. However, as emphasized in the literature, the validity of an
instrument is specific to the population in which it was evaluated, requiring its own
analysis and formal validation before any expansion of its use.

For adults, especially those with low educational attainment or who have
some difficulty with interpretation and memory, traditional approaches to food
recording may face difficulties. Thus, the idealization of a simplified and visually
oriented instrument can be seen as a good start, but further research is still needed.

However, this conjecture remains in the realm of hypothesis. One limitation to
note is that the present study did not include validation of the instrument in adults,
which makes it impossible to generalize the results to other age groups. In addition,
attributes such as simplified design and reduced reproduction costs could, in theory,
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favor its application in public health settings, based on specific research that proves
its validity and reliability in adults. Thus, it is suggested that future investigations
conduct validation studies, comparing the performance of the presented REC24h
with reference methods in samples of adult individuals.

It is important to consider the limitations of this investigation. Initially,
validation occurred in a particular sample of children and adolescents from
municipal schools in a single city, which limits the scope of the results to other
populations with different sociocultural and geographic profiles. Secondly, an
important limitation is the lack of validation of the instrument for the adult population.
Although the study analyzes REC24h predictions for adults, particularly for
individuals with low literacy levels, this is an assumption that has not yet been
verified. The validity of an instrument is specific to the population in which it was
studied, and the direct application of the results is, from a methodological
perspective, specific. Finally, a well-established method, such as rigorous
measurement of food intake or the application of biomarkers, was not used for
concurrent validation, which could provide an even more accurate measurement.

Based on the results obtained and the limitations indicated, it is
recommended that subsequent research focus on the formal validation of the
REC24h in the adult population, including groups with varying levels of education
and located in different regions of the country. Comparative analyses examining the
performance of the instrument in relation to a gold standard method were of great
importance in determining its accuracy. In addition, the use of digital versions of the
questionnaire, such as mobile applications or online platforms, could further expand

its reach and effectiveness in obtaining data.

4. Conclusién

This study successfully achieved its primary objective of validating an
illustrated 24-hour dietary recall (REC24h), confirming it as an instrument with solid
construct validity and good reproducibility for assessing the eating habits of
children and adolescents. The statistical results, especially the high internal

consistency (a > 0.80) and factorial structure, confirm its reliability and robustness
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for use in this demographic group.

The main contribution of this study is to offer an easily accessible and
applicable methodological tool that can be used in large-scale investigations,
particularly in contexts with limited resources, such as the school environment. The
presentation of accessible language with visual resources proved to be an
effective approach to engage young audiences and optimize the accuracy of self-
reporting, a challenge identified in nutritional epidemiology.

In summary, the illustrated REC24h constitutes a significant methodological
advance for nutritional research in Brazil, providing a viable and validated
alternative for monitoring the eating habits of children and adolescents. We
suggest its application in clinical practice and research with this group, in addition

to encouraging further research to explore their emotions in different situations.
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