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Abstract

Accurately assessing dietary intake in children and adolescents is essential for understanding
dietary patterns and informing public health strategies. In Latin America, rapid nutrition
transitions and increasing childhood obesity highlight the need for culturally appropriate,
validated dietary assessment tools (DATSs). However, methodological challenges and limited
regional data hinder effective dietary surveillance. This scoping review identified and char-
acterised DATSs used among children and adolescents (5-18 years) in Latin America, examining
tool types, features, validation and regional coverage. Following Joanna Briggs Institute and
PRISMA-ScR guidelines, comprehensive searches were conducted in EMBASE, Web of Science,
PubMed, and LILACS (April 2024) in English, Spanish, and Portuguese. Eligible studies
included original research developing, validating, or applying DATs in Latin American
populations. Of 13,946 records screened, 105 reports met the inclusion criteria. Brazil and
Mexico contributed the most studies, while six countries (Paraguay, El Salvador, Nicaragua,
Panama, Honduras, and Belize) had none. Forty-three DATs were identified, 77% of which
were food frequency questionnaires (FFQs). Half targeted adolescents, 39% children, and 11%
both groups. Most were interviewer-administered (58%) and applied in person (49%), with only
19% conducted online, reflecting regional digital limitations. Validation was reported for 70% of
tools, primarily against 24 HR. The DAT landscape in Latin America remains dominated by
FFQs and traditional administration methods, with limited use of digital platforms. Developing
age-appropriate, validated and culturally adapted digital DATSs is essential to strengthen dietary
surveillance and guide effective nutrition policies across the region.

Introduction

Children’s dietary intake is a fundamental determinant of their immediate and long-term health,
influencing nutritional status and the risk of developing diet-related non-communicable dis-
eases (NCDs).() The assessment of diet in young populations is crucial for understanding
dietary patterns, identifying nutritional deficiencies, and developing public health strategies.>>
However, accurately measuring dietary intake in children presents unique challenges due to
their developing cognitive abilities, reliance on surrogate reporters, and limitations in portion
size estimation.*)

Many countries in Latin America, like Brazil, Mexico, Chile, Colombia and Argentina, are
undergoing a rapid nutrition transition, characterised by a shift from traditional diets based on
foods such as beans, corn, rice, fresh vegetables, and fruits to highly processed, energy-dense
foods high in sugar, saturated fats, and refined carbohydrates.® This transition toward a more
Westernised dietary pattern has contributed to rising rates of overweight, obesity, and NCDs
such as cardiovascular diseases and type 2 diabetes, especially in young populations.”) National
surveys have documented increases in childhood and adolescent obesity rates in these countries
over recent decades. For example, in Mexico, the National Health and Nutrition Survey
(ENSANUT) data indicates that the prevalence of obesity among school aged children rose from
34% in 2012 to 37% in 2020.®) In Brazil, a study using the Food and Nutrition Surveillance
System (SISVAN) analysed trends in child and adolescent obesity between 2013 and 2022. The
study found that obesity prevalence among children aged 5 to 9 years increased from 12% to 16%
(p=0.007), and among adolescents aged 10 to 19 years increased from 6% to 13% (p < 0.001).)
Similarly, in Argentina, analyses of the Global School-based Student Health Surveys conducted
in 2007, 2012 and 2018 showed that among adolescents aged 13-15 years, the prevalence of
overweight/obesity increased from 22% to 35% in boys and from 12% to 26% in girls. Despite the
urgency of monitoring dietary behaviours in this region, the availability of culturally and
methodologically appropriate dietary assessment tools (DATs) for children and adolescents
remains limited. A lack of validated instruments compromises the ability to draw reliable
conclusions about diet-disease relationships, ultimately affecting the effectiveness of public
health interventions.
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Several dietary assessment methods exist, including food fre-
quency questionnaires (FFQs), 24-h dietary recalls (24 HR), and
food diaries, each with distinct strengths and limitations. FFQs are
widely used in large-scale studies due to their ability to capture
habitual intake over extended periods; however, they must be
tailored to specific study populations and research aims, as dietary
patterns can vary with age, ethnicity, culture, personal preferences,
and socioeconomic status.'®!") They also tend to misestimate
intake of nutrients, particularly those contributed in mixed dishes,
compared to other tools.'? In contrast, 24 HR provide detailed
short-term dietary data but require multiple recalls to reliably
estimate usual intake for the individual."® Technological innov-
ations, such as mobile applications, digital photography, and
automated food recognition systems, have been developed to
facilitate reporting and enhance data accuracy.("*"'®) However, all
tools still face methodological challenges, including measurement
errors, dependence on self-reporting, the suitability of culturally
appropriate food composition tables for nutrient estimations, and
the need for validation in diverse populations.!”!® Previous
reviews of DATSs in children and adolescents have highlighted the
strengths and limitations of existing methodologies.!®) Some
reviews have focused exclusively on specific population groups of
children or adults,'*?” particular dietary assessment methods,?"
or validation studies,®? while other reviews have lacked stand-
ardised methodologies or regional specificity.® Furthermore,
limited research has examined DATs specifically in the Latin
American context, where dietary habits, food availability, and
cultural influences differ from other regions. Addressing these gaps
requires a comprehensive evaluation of the tools currently used to
assess dietary intake in children in Latin America.

A scoping review was deemed the most suitable approach to
address these gaps, as it allows for a broad exploration of the
existing DATs, their characteristics, validity, and applicability
within the region. Unlike systematic reviews, which focus on
specific research questions and study designs, scoping reviews
provide an overview of the available evidence, identify knowledge
gaps, and offer insights into future research directions.
Therefore, this review aimed to map the current landscape of
DATs for children in Latin America, evaluating their character-
istics, strengths and limitations, to improve the quality of dietary
information and nutritional epidemiology research.

Methods
Study design

This scoping review was conducted following the methodology
outlined in the Joanna Briggs Institute Reviewer Manual.®® The
reporting of the review adheres to the PRISMA-ScR (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
Extension for Scoping Reviews) checklist to ensure transparency
and completeness in the review process®® (Appendix 1). As
recommended for scoping reviews, formal critical appraisal was
not undertaken because the purpose was to map the evidence base
rather than to estimate effect or make causal inferences.?”?® The
study protocol was registered with the Open Science Framework
(https://doi.org/10.17605/OSF.IO/9S8YG) before the initiation of
data collection in March 2024 and updated in November 2024.

To guide the search strategy, the PCC (Population, Concept,
and Context) framework was employed and identified as:

« Population: Children and adolescents aged 5 to 18 years.
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o Concept: DATSs, encompassing both traditional and tech-
nology-based methods.

o Context: The Latin American region, considering studies
conducted in any country within this geographical area
(Mexico, Costa Rica, El Salvador, Brazil, Guatemala, Nicaragua,
Panama, Colombia, Argentina, Peru, Chile, Paraguay, Uruguay,
Ecuador, Bolivia, Venezuela, Honduras, Belize).

Search strategy

A systematic literature search was conducted in four databases
to ensure a comprehensive identification of relevant studies. The
selected databases included EMBASE, Web of Science, PubMed
(including MEDLINE), and LILACS (Latin American and Caribbean
Literature in Health Sciences). The search was conducted using the
following interfaces: Ovid, Clarivate Analytics, and the National
Library of Medicine. The final search strategy (appendix 2) incorp-
orated controlled vocabulary and free-text terms to capture a broad
range of studies related to DATS for Latin America populations.

The search terms were carefully constructed to include key
concepts related to DATs, food intake evaluation, and nutrition
assessment tools, with specific filters to ensure relevance to Latin
American populations. Age-specific terms were not included, as
the search strategy was developed to support a broader evidence
review that encompasses both adult and youth populations. For the
current scoping review, however, only studies involving children
and adolescents were included based on eligibility criteria applied
during screening. The search strategy was designed to cover studies
that assessed dietary intake using both traditional and technology-
based tools.

To complement the database search, additional sources were
identified through cross-referencing by manually screening the
reference lists of relevant studies. In cases where additional data or
supplementary materials were required for inclusion, the corres-
ponding authors were contacted. If methodological details or study
results were unclear, further clarification was sought from the
authors. Contact attempts were made after the initial screening,
with a two-week response window before considering the attempt
unsuccessful.

The search was limited to studies published in English, Spanish,
and Portuguese, and no restrictions were applied regarding the
publication date. A detailed breakdown of the query strings used in
each database is provided in appendix 2.

Eligibility criteria
The inclusion and exclusion criteria for this scoping review were

established a priori to ensure a systematic selection of relevant
studies.

Inclusion criteria

This review considered original studies that assessed dietary intake
using traditional or technology-based DATSs in children and
adolescents in Latin America, with the target population defined as
5-18 years. Studies involving broader or mixed-age populations
were eligible if they reported separate results for the target age
group. In cases where data could not be disaggregated, studies with
slight age overlap at the margins (e.g., ages 4 or 19) were included,
provided the study population remained substantially aligned with
the review’s focus on childhood and adolescence. Studies using,
developing, validating, or comparing DATs, including manual
versus digital versions, were eligible.
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Additionally, studies with broader objectives, such as examining
the association between dietary intake and health outcomes (e.g.,
obesity, malnutrition, dietary patterns) were included if they
described the DAT used. Eligible studies had to be published in
English, Spanish, or Portuguese and available up to November 2024.

For the purposes of this review, a distinct DAT was defined as a
unique dietary tool with a clearly identifiable structure and
assessment design. Repeated use of the same instrument across
different studies was counted as a single DAT. Adapted or revised
instruments were classified as distinct only when studies reported
substantive modifications affecting the content or structure of the
tool, such as changes in the food item list, portion size estimation
method, reference period, administration procedure, or func-
tionality beyond mode of delivery alone. Differences limited to
format only (e.g., paper versus digital) were not considered suf-
ficient to define a new DAT unless accompanied by substantive
methodological changes. This classification was applied consist-
ently during data extraction and synthesis.

Exclusion criteria

Studies were excluded if they focused on non-Latin American
populations or on Latin Americans living outside the region.
Articles were also excluded if they assessed dietary intake using
tools designed exclusively for clinical populations (such as patients
with diabetes, cancer, or other medical conditions) or for athletes.
Similarly, studies that employed DATs limited to a single food or
nutrient (e.g., calcium, sugar, or sodium) were not considered.
Research that used DATSs solely for secondary purposes, such as
dietary education, food preference assessment, or promotion of
healthy habits, was also excluded. In addition, study protocols,
conference abstracts, and review articles were not eligible, and
studies that did not provide sufficient details regarding the dietary
assessment tool for data extraction such as the method or period of
assessment, description of the tool, reference or source of the tool
(e.g. original publication or validation study), were excluded.

Screening and data extraction

Initial selection: Title and abstract screening

All records identified through the systematic search were first
exported into an EndNote library, where duplicate records were
removed. The library was then exported into SR-Accelerator, a tool
used to facilitate systematic reviews.

Two researchers (ML.I. & M.V) conducted the title and abstract
screening independently, applying the pre-established inclusion
and exclusion criteria. After individually selecting their final list of
reports, the researchers compared their selections within SR-
Accelerator to identify matches. Any discrepancies between
selections were discussed until a consensus was reached regarding
the inclusion or exclusion of specific studies.

Final selection: Full-text screening

For the records that passed the title and abstract screening, full-text
reports were retrieved using EndNote’s full-text search function-
ality, or when not available through EndNote, full-text files were
searched in PubMed and Google Scholar. During the full-text
screening, the inclusion and exclusion criteria were reapplied to
ensure that all retained studies met the predefined eligibility.

Data extraction

The final dataset of included studies underwent data extraction by
the primary researcher (M.V.), focusing on key details regarding
the DATSs. The extracted data included:

o Study characteristics: reference, study design, sample size,
country, region, sex, age group.

o Characteristics of DATs (when applicable): name of the
tool, type of technology, dietary assessment method used,
administration method, person reporting intake, period of
assessment, validation method, language, age group targeted,
setting where the tool was applied, food composition data-
base (FCDB) used, number of items in the tool, method for
portion estimation.

o Results and outcomes: food groups assessed, energy, macro
and micronutrient intake recorded.

« Validation outcomes of relative validity (when applicable):
kappa value (agreement), Pearson correlation coefficient
(r) (energy-adjusted and deattenuated), intraclass correl-
ation coefficient, exact agreement (%) (correct classifica-
tion of quartiles), and gross misclassification (% of subjects
misclassified).

Data analysis and synthesis

A narrative synthesis of the selected studies was used to map the
existing literature. Absolute and relative frequencies of key char-
acteristics of the DATs, including their methods, validation
processes, and population coverage were calculated. Data analysis
was performed using Microsoft Excel and R (version 4.3.3) to
generate descriptive statistics, such as proportions and distribu-
tions and for data visualisation. As this was a scoping review
intended to map the range and characteristics of available DATS,
formal methodological quality appraisal was not undertaken.
Nonetheless, when summarising validation outcomes, attention
was given to differences in reporting completeness, validation
design, reference methods, and transparency of outcome reporting,
and findings were interpreted with appropriate caution.

Results

A total of 13,946 records were retrieved from the databases,
yielding 11,488 records after excluding duplicates. The search
strategy was intentionally broad, as it was developed as part of a
protocol for a larger evidence review that included both adult and
youth populations. As a result, many of the retrieved records
involved studies with adult participants. For this scoping review,
only studies involving children and adolescents were eligible, and
studies including adult populations were excluded during the
screening process.

Titles and abstracts were screened based on the inclusion and
exclusion criteria, resulting in 126 reports eligible for full-text
review. After full-text assessment, 30 reports were excluded for
reasons such as using, developing, or validating other tools than a
DAT (n=4), being conference abstracts (n=13), incomplete
reporting of the DAT (n =6), assessment of single nutrients or
food groups (n=1), or focusing on a different or clinical popu-
lation (n=6). Additionally, nine new reports were identified
through cross-referencing, leading to a final inclusion of 105
reports in the review representing 43 different DATs (Figure 1).

The results are presented in four parts: the overall character-
istics of included reports, the distribution and characteristics of
identified DATs, patterns in validation outcomes, and descriptive
variation in reported energy intake. Throughout, emphasis is
placed on findings with relevance to methodological gaps and
future tool development in the region.
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Figure 1. PRISMA-ScR Flow Diagram
describing the scoping review process.

Total reports included
(n=105)
Total DATs included (n=43)

Main characteristics of included reports

The included literature was geographically concentrated and
methodologically dominated by cross-sectional studies, with
Brazil and Mexico accounting for most of the available evidence.
Of the 105 reports included in this review 66 (63%) use cross-
sectional designs. Twenty-eight (27%) were validation studies
and seven (7%) were national survey reports. Of these seven, four
described results from nationwide surveys in Brazil, while the
other three were based on the national dietary survey of Mexico.

The remaining reports consisted of longitudinal, development,
adaptation, and reproducibility studies (n =4, 4%).

Most of the studies were conducted in Brazil (n = 67, 64%) and
Mexico (n = 12, 11%), followed by Argentina, Guatemala, Colombia,
Chile, Peru, Venezuela, Uruguay, Ecuador, Bolivia, and Costa Rica.
No studies were identified from El Salvador, Nicaragua, Panama,
Paraguay, Honduras, or Belize. Regarding the settings of the studies,
31(30%) were conducted in urban areas, 7(7%) in rural areas, and
17(16%) included both urban and rural populations while 50(48%)
did not specify the setting of the study. The age of participants ranged
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Distribution of DAT Characteristics by Administration and Validation Features

Not specified NG 6%
Typical day N 4%

12 months  IEG_—G—— 10%

6 months [INEG_G_— 3%

3months M 3%

1 month 4%
I week S 3%
2-3 days 19%

Previous day N 2070
a) Period of assessment
Both 10%
Parents NN 17%

Children/adolescent N 56/
Not specified 16%

c) Person reporting food intake

Online I 12%
In Person

Not specified  INEEGEG_—— 5

e) How was the tool applied

Interview |, 627

Self-administrated 28%
Not specified [ 10%

b) Administration method
No [N 8%
ves I, 537
Not . 5%

specified
d) Use validated DAT

Parent's report 1%
Direct observation [N 10%
24HR I, 2%

529% Food record N 7%

Biomarkers 1%

Not specified NG (7%

f) Validation method of the DAT

Figure 2. Detailed summary of DATs characteristics used to evaluate food intake among children and adolescents in the included reports (n = 105).

from 5 to 18 years in 74(70%) reports. Six reports (6%) included
participants aged 4 years, and 24 reports (23%) included participants
up to 19 years. Energy and nutrient intake were reported in 57
publications (54%), while the rest reported dietary patterns (n=7,
7%), food group intake (n=9, 10%), adequacy or quality of diet
(n=4, 4%) and validation outcomes (n =28, 27%). Two of the
validation studies included in this review focused specifically on the
development and validation of the FFQ used in the Mexican national
survey. The majority of studies took place in schools, homes, and
health centres (Supplementary material table 1).

Fifty-one reports (49%) used FFQs as a DAT, followed by
24 HR in 32 (30%). Other methods used were food records (n =9,
9%), illustrated food checklist (n =12, 11%) and food question-
naire (n = 1, 1%). Data collection methods varied, with interviewer
administration being the most prevalent, reported in 65(62%)
reports, while self-administered tools were employed in 29(28%),
particularly for FFQs and food records (Figure 2b). The most
common person reporting the intake was the child or adolescent
themselves (n =59, 56%), especially in self-administered methods.
In 18(17%) reports the parents, tutors, or persons responsible for
the child’s diet provided the information. In 11(10%) reports, both
the child and a parent or tutor were asked about the food con-
sumption (Figure 2c). In 55 (52%) reports, dietary data were
collected in person, 13(12%) online and only two reported using
phone calls to collect dietary data on a second occasion (Figure 2e).

Characteristics of the DATs

A total of 43 distinct DATs were identified across the included
reports, with distinctness defined at the level of unique instrument
identity rather than number of applications across studies.
Repeated use of the same instrument was counted once. The

characteristics of the DATs are presented in Table 1. Of these,
33(77%) were FFQs, four (9%) were illustrated food checklists or
questionnaires, four (9%) were based on the 24 HR method, one
DAT (2%) was the food record, and one (2%) was a general food
questionnaire. The latter consisted of 12 questions that qualita-
tively assessed food consumption across multiple food groups
without a defined reference timeframe. In terms of validity,
30(70%) had been validated, five (11%) did not report validation
status of the DAT, three (7%) were not validated and five tools
(11%) were validated or developed in a different population (adults
and other countries) but not in children or adolescents. The 24 HR
and food record were identified among the DATSs, counted as one
of each, however, they were used as tools to assess diet and did not
report validation. Of the remaining tools, the validation methods of
the DATs included comparison against a 24 HR (n=16), food
records (n =5), direct observation (n = 3), comparison with par-
ent’s report (n=1) and biomarkers (n=1). The latter included
creatine, myristic acid (C14:0), alpha linolenic acid (ALA),
eicosapentaenoic acid (EPA), b-carotene, retinol, a-tocopherol, 25-
OH-vitamin D, thiamine, riboflavin, nicotinamide, pantothenic
acid, pyridoxal 5’-phophate, folate and vitamin B12.

Of the 43 DATs identified in the 105 articles, two represented
substantively modified versions of an existing tool, involving both
a change in delivery format and changes in portion estimation, and
were therefore classified as distinct instruments. Twenty-seven
percent of the DATs were self-administered, 58% used an inter-
viewer for its application, 15% did not specify how the tool was
applied. Forty-nine percent were applied in person while 19% were
online. Of the remaining DATs, 32% did not specified the
administration method.

The geographical distribution of DATSs identified is shown in
Figure 3. Some DATSs were applied or validated in more than one
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Sample  Validity (validation Period of
Method used Country size method) Administration method Person reporting assessment
24 HR(29-32,34,54-79) BRA, MEX, COL, CHL, 41 to NS Interview in person Parents, (n=1) 1 to 3 days
n =4 tools VEN, ARG, PER, URY, 71,971 (n=1), Child or adolescent,
BOL online (n=1) (n=2)
Self-administered in Both, (n=1)
person (n=0), online
(=2)
FFQ(33,36,80-125) BRA, MEX, COL, ECU, 46 to Validated by 24 HR Interview: Parents, (n=7) 1 week to
n =33 tools ARG, PER, BOL, GTM, 8,716 (n=16), food record in person (n =13), online Child or adolescent, 12 months
CHL, URY (n=15), biomarkers (n=1),NS (n=13) (n=16)
(n=1), direct Self-administered in Both, (n=5)
observation (n=1), person (n = 3), online NS, (n=5)
NS (n=4) (n=1),NS (n=2)
Not validated, (n=3), NS, (n=3)
NS (n=2)
Food record!72:126-133) BRA, MEX, CRI, GTM 90 to NA Self- administered in Child or adolescent 1 to 3 days
n=1 tool 5975 person
Illustrated food BRA, ARG 32 to Validated by direct Self-administered in Child or adolescent Previous
checklist (134-146) 6797 observation (n=3), person (n =2), online (n=4) day
n=4 tools parent’s report (n=1) (n=3)
Food questionnaire CHL 90 NS Interviewed in person Children or Typical day
n=1 DAT™) adolescent

BRA = Brazil, MEX = Mexico, CHL = Chile, COL = Colombia, PER = Peru, ARG = Argentina, ECU = Ecuador, CRI = Costa Rica, GTM = Guatemala, VEN = Venezuelan, URY = Uruguay, NS = not

specified, NA = not applicable.
n = number of reports using the DAT.

Geographical distribution of DATSs

Nicaragua : 0]

Belize : 0 ]

Figure 3. Number of dietary assessment tools in Latin America distributed
geographically per country.

country (e.g. 24 H and food record), therefore, the distribution
represents the total number of DATSs available for use within each
country rather than the unique tools. The Latin America map
shows that Brazil has the highest number of DATs (n = 30),

followed by Mexico (n=05), Argentina (n=4), Peru (n=3),
Colombia (n = 3), Chile (n = 3), Bolivia (n = 2), Guatemala (n = 2)
and Ecuador (n =2). Only one DAT was identified in Venezuela,
Costa Rica, and Uruguay whereas none were found in Paraguay, El
Salvador, Nicaragua, Panama, Honduras or Belize.

Regarding the quantification of dietary intake, semi-quantita-
tive methods were the most widely used, applied in 50% of the
DATs, while qualitative approaches were used in 30% and
quantitative methods in 20%. The qualitative tools did not provide
portion size or frequency information; they only recorded whether
specific food items were consumed, using illustrated checklists
(circling images) or yes/no food questionnaires. The methods for
portion size estimation in the semi-quantitative DATSs varied, with
40% of the studies relying on standard portions derived from 24h
recalls or standard household measures, 30% using images such as
atlases, photo albums, or visual guides, and the remaining 30% did
not specify the method used.

Among the validated DATSs, FFQs were the most used method
and were predominantly completed by children or adolescents
(n =18, 60%), followed by reporting from parents (n =7, 23%) or
both parent and child or adolescent (n =5, 17%); the illustrated
food checklist and questionnaire were also primarily completed
by children or adolescents. Figure 4 summarises validation
findings across age groups based on reported kappa values and
mean energy intake. All DATSs included in this comparison were
FFQs. In studies involving older age groups (11-17 years),
reported kappa values tended to be higher than in studies tar-
geting younger children (<10 years), in which values were often
below 0.5. A similar pattern was observed in some FFQs com-
pleted by children or adolescents, which showed relatively higher
reported kappa values than those completed by parents. Mixed
reporting by parent and child/adolescent also showed moderate
agreement in some studies involving older age groups. Overall,
reported kappa values across FFQs ranged from 0.1 to 0.6,
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Validation (Kappa) Across Age Groups by Method
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Figure 4. Validated DATs: mean Kappa coefficients by age group (Bubble size = Mean energy intake). Colour intensity represents the person reporting the food intake. Validation
findings are based predominantly on relative validity studies using heterogeneous reference methods.

reflecting low to moderate agreement with the reference methods

used in the included studies.

The variability of energy intake reported as mean daily energy
intake + standard deviation (SD) across DATSs is illustrated in
Figure 5. Studies employing 24 HR (n = 17) reported mean energy
intakes ranging from 1072 kcal® to 2548 kcal®” with an overall
mean of 1947 kcal. Standard deviations varied considerably (36 to
2128 kcal) reflecting differences in population characteristics, recall
quality, possibly underreporting and study settings (e.g. sample size).
Lower values were more frequently observed in studies involving
younger children aged 6-11 years using 24 HRs.?>313% Studies
using FFQs (n=19) showed mean energy intake values ranging
from 1816 kcal®>*® to 3645 kcal,*® with a weighted average of 2372
keal, whereas food record studies (n = 5) ranged from 1865 kcal to
2932 keal, with a mean intake of 2221 kcal and generally large SDs
(>700 kcal).

Discussion

This scoping review aimed to identify and characterise the tools to
assess the diet in children and adolescents across Latin America.
Specifically, it sought to map the types, features, and methodo-
logical rigour of DATS applied in these populations and context.
Overall, the review highlights three major priorities for the region:
broader geographic coverage beyond Brazil and Mexico, stronger
and more transparent validation practices, and greater develop-
ment of context-appropriate digital tools for children and ado-
lescents. These priorities are directly relevant for improving the
quality, comparability, and policy usefulness of dietary data in
Latin America.

From 105 reports, a total of 43 distinct DATs were identified
and analysed. While the geographic scope of the review was Latin
America, most tools originated from Brazil and Mexico, making
these countries the central focus of the findings. This regional
concentration underscores the variability in dietary surveillance

capacity across Latin America, with limited representation from
Central America children and adolescents. For instance, coun-
tries such as El Salvador, Nicaragua, Venezuela, Honduras, and
Panama have documented facing nutritional challenges where
malnutrition coexist with raising rates of overweight and obesity.
In 2019, the National Health Survey of Panama (ENSPA)
reported a combined prevalence of overweight and obesity of 37%
in children aged 5-9 years, while among adolescents aged 10-14
years 22% were overweight and 15% had obesity; concurrently,
the prevalence of undernutrition in children under 5 years was
15% (95% CI: 13.4, 17.3).073%) Similarly, El Salvador experienced
a marked burden of excess weight among school-age children in
the 2015-2016 National School Height and Weight Census.®”)
Using the WHO-2007 growth reference, 30% of children aged 6-9
years were classified as overweight or obese.®” In the younger
group, UNICEF Progress Assessment, 2018-2022 reports a
prevalence of stunting and excess weight of 15% and 7% among
children <5 years, respectively.“” These reports highlight the
double burden of malnutrition in the region, however, despite
existing anthropometric monitoring, limited dietary intake data
is available for a comprehensive understanding of these nutrition
outcomes.

Types and characteristics of DATs

FFQs dominated the landscape, accounting for 77% of all identified
tools. The high prevalence of FFQs is consistent with their logistical
advantages in large-scale, low-resource settings, such as lower
respondent burden, cost-effectiveness, and ease of administra-
tion.!” While food records and 24 HR recalls may offer more
accurate, real-time intake data, their high variability and partici-
pant burden make them less commonly used in large-scale studies
involving adolescents.**>) These findings emphasise the meth-
odological impact on energy intake reporting in young popula-
tions. Also, it is important to note that FFQs have historically been
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Araujo M. C et al., 2010 (FFQ, 12 to 19)

Monge-Rojas, R. 2001 (Food record, 12 to 19)

de Vasconcelos, T.M., et al., 2016 (Food record, 12 to 19)
Souza R et al., 2015 (Food record, 10 to 18)
Zamora-Gasga V.M. et al., 2017 (Food record, 9 to 12)

Esquer, M. D. P. et al., 2015 (24h recall, 15 to 19)

Souza et al., 2016 (24h recall, 12 to 17)

Perez-Cueto et al., 2009 (24h recall, 12 to 16)

Garcez, M.R. et al., 2021 (24h recall, 12 to 19)

Verly et al., 2010 (24h recall, 12 to 19)

Melo, A.S., et al., 2021 (24h recall, 14 to 19)
Perichart-Perera, O., et al., 2010 (24h recall, 9 to 13)

de Larcerda, A.T., et al., 2023 (24h recall, 8 to 12)

Herran, O., et al., 2017 (24h recall, <18)

Oliveira, R., Peter, N., Muniz, L., 2021 (24h recall, 11 to 19)
Lima, Scvc., et al., 2013 (24h recall, 10 to 19)

Garcia, V. et al., 2002 (24h recall, 6 to 9)

Togo-Luna et al., 2016 (24h recall, 5 to 12)

da Silva, J.VI. et al., 2010 (24h recall, <16)

Paretas, C., et al., 2017 (24h recall, 6 to 12)

Colina D. 2018 (24h recall, 6 to 15)
Carrera L. et al., 2019 (24h recall, 6 to 11)

Toral et al., 2007 (FFQ, >10)

de Pinho, L., et al., 2014 (FFQ, 11 to 17)
Marchioni, D.M.; et al., 2007 (FFQ, 16 to 19)
Voci M. et al., 2011 (FFQ, 10 to 14)

Slater et al., 2003 (FFQ, 14 to 18)

Study (Method, Age Group)

Rojas L. Z., et al., 2020 (FFQ, 6 to 10)

Leme, A.C.V and Philippi, S.T, 2017 (FFQ, 14 to 18)
Martinez, F. et al., 2013 (FFQ, 15 to 19)

Perez-Cueto, F., Roberfroid, D. and Kolsteren, P., 2006 (FFQ, 12 to 16)

Morejon, Y., et al., 2021 (FFQ, 6 to 8)

Mascarenhas, J. M. O. et al., 2014 (FFQ, 11 to 17)

2 Macinkevage, J., et al., 2015 (FFQ, 6 to 11)

3 Macinkevage, J., et al., 2015 (FFQ, 6 to 11)

1 Macinkevage, J., et al., 2015 (FFQ, 6 to 11)

Henn, R.L etal.,, 2010 (FFQ, 12 to 19)

Fumagalli, F., et al., 2008 (FFQ, 5 to 10)

Del Pino, D.L and Friedman, R., 2011 (FFQ, 6 to 10)

Matos, S.M, et al., 2012 (FFQ, 4 to 11)

Elizondo, Rhyt, et al., 2015 (Food record, 15 to 20)

Milca Vidal et al.

1000 2000 3000 4000 5000
Mean Energy Intake (kcal)

Validation Status Not validated Unknown -@- Validated -@- NA

Figure 5. Forest plot of mean energy intake reported in studies using different DATs (type of DAT and age range in brackets) and validation status.

the primary method in large cohort studies globally, due to these
same strengths.'>*> However, the continued reliance on FFQs in
Latin America contrasts with recent trends in high-income
countries, where 24 HR recalls and digital self-report tools are

becoming more widely adopted to improve precision and
respondent engagement. (1044

In contrast to FFQs, only 9% of the DATs used 24 HR and
another 9% employed qualitative tools such as illustrated


https://doi.org/10.1017/jns.2026.10116

https://doi.org/10.1017/jns.2026.10116 Published online by Cambridge University Press

Journal of Nutritional Science

checklists. While qualitative tools may reduce cognitive demands
for younger children, their inability to quantify intake restricts
their utility for nutritional epidemiology and public health plan-
ning. Semi-quantitative methods to estimate the amount of food
consumed by children or adolescents were common (50%), with
40% using standard portion size estimations (kitchen measure-
ments), 30% using food images, and 30% failing to specify the
estimation approach.

DAT validation practices

Validation practices varied widely across studies. Of the 43 DATS,
70% reported a validation status, most often as relative validity in
comparison against 24 HR recalls. Only one tool used biomarkers
as a reference method, reflecting a gap in the use of objective
validation approaches. However, it is important to recognise that
biomarkers have limitations, they can be influenced by factors
beyond dietary intake, including genetics, metabolic variations,
and health status. Moreover, biomarker-based validation is often
costly, logistically complex, and less feasible in large-scale or low-
resource settings.*”) Four DATs did not specify the validation
method at all, indicating a lack of reporting rigour that could
compromise interpretability.

Across age groups, parent-reported FFQs were more common
in studies involving children under 11 years, while self-report or
combined parent-child report tools were used more frequently for
older adolescents. Interestingly, relatively higher agreement levels
(e.g., kappa values) were observed in validation studies when
children or adolescents reported the intake. This could indicate
that children and adolescents may have better knowledge of what
they eat and are able to provide more details about their food
consumption.*”) Although some studies reported relatively
higher kappa values for FFQs completed by children or adolescents
than for those completed by parents, this pattern should be
interpreted with caution.*”*®) The validation evidence identified in
this review was based predominantly on relative validity designs,
most commonly comparisons with other self-reported dietary
methods rather than objective gold-standard measures. In add-
ition, reported kappa values were generally low to moderate, and
differences across studies may reflect variation in age group,
administration procedures, reference methods, recall demands,
and context of food consumption rather than true differences in
reporting accuracy. Therefore, the findings suggest an observed
pattern in the available literature, but they do not establish that
child or adolescent self-report is inherently superior to parent
report. For younger children under 10 years, observer-based or a
combined parent-child reporting may offer more reliable intake
data, supporting existing evidence that memory and cognitive
maturity also impact reporting accuracy.?

Digital tools and access barriers

Interviewer-administered tools were most prevalent (58%), fol-
lowed by self-administered tools (27%), while 15% of studies did
not report the administration method. Despite the growing global
use of web-based 24 HRs with automated coding, image capture,
and mobile apps, only 19% (n = 8) of the DATSs in this review were
administered online. Examples of global research tools in this
domain include ASA24, myfood24, and Intake24, which combine
automation with user-friendly interfaces to reduce burden and
enhance accuracy.*>0)

In Latin America, however, limited online use likely reflects
broader infrastructural and socioeconomic challenges. Although
smartphone ownership and internet access have grown rapidly
across the region, disparities persist by country, income level, and
urban-rural location. For instance, while smartphone penetration
is above 70% in Brazil and Mexico, it is lower in parts of Central
America and among rural populations.®*? Moreover, digital
dietary tools impose a considerable burden on researchers,
requiring access to cloud infrastructure, software customisation,
technical support, and trained staff to manage and interpret
complex data. These barriers contribute to the slow adoption of
digital methods in the region, potentially exacerbating health data
inequalities and limiting the scalability of innovative surveillance
systems.©>?)

Variability in energy intake reporting

The forest plot of mean energy intake from 41 studies revealed
substantial heterogeneity, with estimates ranging from approxi-
mately 1,200 to over 3,000 kcal/day. This variation reflects multiple
contributing factors: differences in DAT design, administration
method, age group, and geographic setting, as well as incon-
sistencies in portion size estimation and energy conversion
protocols. Studies using self-report FFQs with older adolescents
tended to show the highest intakes (>2,800 kcal), while those
employing interviewer-administered 24 HR recalls with younger
children reported the lowest (<2,000 kcal). Narrower confidence
intervals in some cases suggest greater precision, often associated
with larger sample sizes and standardised tools. The values
summarised in this review were derived from studies conducted
in diverse populations with different age distributions, countries,
settings, study objectives, respondent types, and analytic approaches.
As such, cross-study differences in mean energy intake cannot be
attributed to the DAT alone. Higher or lower reported energy intakes
may reflect population characteristics, contextual factors, or study
design features as much as, or more than, the method itself.
Therefore, the energy intake patterns presented in this review should
be understood as descriptive of the existing literature rather than as
evidence of the comparative performance of one dietary assessment
method over another.

Strengths and limitations of the review

A key strength of this scoping review lies in its comprehensive
approach to mapping DATSs used among children and adolescents
in Latin America, offering a valuable regional snapshot of meth-
odological practices and gaps. It includes diverse study designs,
settings, and age groups, and provides a structured overview of
tool features, validation approaches, and digital adoption.
Furthermore, its search strategy was comprehensive, addressing
the Latin American context by including studies in English,
Spanish, and Portuguese. The use of a registered protocol
enhanced transparency and methodological rigour, and grey lit-
erature was considered through cross-referencing to reduce
potential publication bias. To our knowledge, this is the first
scoping review to systematically map DATSs for children and
adolescents across Latin America, highlighting the novelty and
relevance of this synthesis.

However, limitations should also be acknowledged. First, the
concentration of studies from Brazil and Mexico limits the gen-
eralisability of findings to underrepresented countries in Central
and South America. Second, not all studies provided sufficient
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methodological detail, particularly concerning portion size esti-
mation and validation procedures, which may affect inter-
pretability. In addition, no formal quality appraisal was conducted,
in line with scoping review methodology. Nevertheless, validation
findings were interpreted cautiously by considering the com-
pleteness of reporting, the type of reference method used, and the
extent of methodological detail provided in the original studies.
This was particularly important given the substantial variability in
reporting of validation procedures and outcomes across the
included literature. Third, information on the underlying food
composition tables used for dietary assessment was rarely reported;
in many cases these may have relied on USDA or other non-local
databases, which could affect accuracy in reflecting regional diets.
Finally, variability in how dietary intake and validation outcomes
were reported limited the ability to conduct direct comparisons
across tools.

Conclusion

This review highlights the heavy reliance on FFQs, the predom-
inance of interviewer-administered, paper-based tools, and the
limited adoption of validated, digital dietary assessment methods
among children and adolescents in Latin America. To improve
dietary surveillance and inform nutrition policy, future research
should prioritise the development of regionally adapted, age-
appropriate digital tools, including mobile platforms with cul-
turally relevant interfaces. This includes integrating harmonised
FCDBs, enhancing researcher training, and investing in digital
infrastructure, to support equitable access to technology, to close
data and health equity gaps.

Moreover, expanding the geographic scope of research beyond
Brazil and Mexico is essential to ensure regional representativeness
and address disparities in dietary data availability. Collaborative
initiatives involving governments, academic institutions, and
technology developers could accelerate innovation and capacity-
building in this space.

Expanding access to and capacity for innovative dietary
assessment will be critical for enhancing public health nutrition
strategies and achieving better health outcomes for children and
adolescents across Latin America.
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Author contributions. M.V. was the main author and took primary
responsibility for drafting the manuscript. M.V. and M.I. contributed to data
screening and extraction. C.N. and J.C. supervised the project, provided critical
input to the study design, guided interpretation of results, and critically revised
the manuscript for important intellectual content. All authors read and
approved the final manuscript.

Financial support. This research received no specific grant from any funding
agency, commercial or not-for-profit sectors.

Competing interests. The author(s) declare none.

References

1. Ochola S, Masibo PK. Dietary intake of schoolchildren and adolescents in
developing countries. Ann Nutr Metab. 2014;64:24-40.

2. Livingstone MBE, Robson P]. Measurement of dietary intake in children.
Proc Nutr Soc. 2000;44:279-293.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Milca Vidal et al.

. Collins CE, Watson ], Burrows T. Measuring dietary intake in children

and adolescents in the context of overweight and obesity. Int J Obes.
2010;34:1103-1115.

. Livingstone MBE, Robson PJ, Wallace JMW. Issues in dietary intake

assessment of children and adolescents. Br J Nutr. 2004;92:213-222.
https://doi.org/10.1079/BJN20041169.

. Foster E, Adamson A. Challenges involved in measuring intake in early

life: Focus on methods. P Nutr Soc. 2014;73:201-209.

. The Lancet Regional Health - Americas. The coexistence of obesity and

hunger in Latin America and the Caribbean. Lancet. 2023;28:1-2.

. Ablard JD. Framing the Latin American nutrition transition in a historical

perspective, 1850 to the present. Food Foodways. 2021;28:233-253.

. Shamah-levy T, Cuevas-nasu L, Romero-martinez M. Nutrition status of

children, teenagers, and adults from national health and nutrition surveys
in Mexico from 2006 to 2020. Front Nutr. 2021;8:1-10.

. Muller C, Dutra N, De OA, et al. Prevalence of childhood obesity in Brazil :

Systematic review and meta-analysis. ] Pediatr (Rio J). 2021;97:490-499.
Bailey RL. Overview of dietary assessment methods for measuring intakes
of foods, beverages, and dietary supplements in research studies. Curr
Opin Biotechnol. 2021;70:91-96.

Schulz CA, Oluwagbemigun K, N6thlings U. Advances in dietary pattern
analysis in nutritional epidemiology. Eur J Nutr. 2021;60:4115-4130.
https://doi.org/10.1007/500394-021-02545-9.

Cade J, Thompson R, Burley V, Warm D. Development, validation and
Utilisation of food-frequency questionnaires — A review. Public Health
Nutr. 2002;5:567-587.

Cui Q, Xia Y, Wu Q, Chang Q, Niu K, Zhao Y. A meta-analysis of the
reproducibility of food frequency questionnaires in nutritional epi-
demiological studies. Front Nutr. 2021;18:1-18.

Thompson FE, Subar AF, Loria CM, Reedy JL, Baranowski T. Need for
technological innovation in dietary assessment. ] Am Diet Assoc.
2010;110:48-51.

Conrad J, Nothlings U. Innovative approaches to estimate individual
usual dietary intake in large-scale epidemiological studies. Proc Nutr Soc.
2017;76:213-219.

Amoutzopoulos B, Steer T, Roberts C, et al. Traditional methods v. new
technologies - dilemmas for dietary assessment in large-scale nutrition
surveys and studies: A report following an international panel discussion
at the 9th International Conference on Diet and Activity Methods
(ICDAMD). Brisban. ] Nutr Sci. 2018;7:1-10. https://doi.org/10.1017/JNS.
2018.4.

Conrad J, Koch SAJ, Néthlings U. New approaches in assessing food
intake in epidemiology. Curr Opin Clin Nutr Metab Care. 2018;21:343-
351.

Wright HH, Macintyre UE. Dietary assessment methodology for ado-
lescents : A review of reproducibility and validation studies. S Afr J Clin
Nutr. 2010;23:65-74. https://doi.org/10.1080/16070658.2010.11734284.
Olukotun O, Seal N. A systematic review of dietary assessment tools for
children age 11 years and younger. ICAN Infant Child Adolesc Nutr.
2015;7:139-147.

Mar L, Ojeda-belokon C, Torres-collado L. A scoping review of tools to
assess diet in children and adolescents with Autism spectrum disorder.
Nutrients. 2023;15:1-24.

Tugault-lafleur CN, Black JL, Barr SI. A systematic review of methods to
assess children ’ s diets in the school context. Adv Nutr. 2017;8:63-79.
Burrows TL, Martin RJ, Collins CE. A systematic review of the validity of
dietary assessment methods in children when compared with the method
of doubly labeled water. YJADA. 2010;110:1501-1510.

Mata JDS, Freitas JV, Crispim SP, et al. Technological tools for assessing
children’s food intake: a scoping review. J Nutr Sci. 2023;12:1-18. https://
doi.org/10.1017/jns.2023.27.

Munn Z, Peters MD]J, Stern C, Tufanaru C, Mcarthur A, Aromataris E.
Systematic review or scoping review? Guidance for authors when
choosing between a systematic or scoping review approach. BMC Med Res
Methodol. 2018;18:1-7.

Aromataris E, Lockwood C, Porritt K, Pilla B, Jordan Z. JBI manual for
evidence synthesis. JBI. 2024. https://synthesismanual.jbi.global; https://
doi.org/10.46658/JBIMES-24-01.


https://doi.org/10.1017/jns.2026.10116
https://doi.org/10.1079/BJN20041169
https://doi.org/10.1007/S00394-021-02545-9
https://doi.org/10.1017/JNS.2018.4
https://doi.org/10.1017/JNS.2018.4
https://doi.org/10.1080/16070658.2010.11734284
https://doi.org/10.1017/jns.2023.27
https://doi.org/10.1017/jns.2023.27
https://synthesismanual.jbi.global
https://doi.org/10.46658/JBIMES-24-01
https://doi.org/10.46658/JBIMES-24-01
https://doi.org/10.1017/jns.2026.10116

https://doi.org/10.1017/jns.2026.10116 Published online by Cambridge University Press

Journal of Nutritional Science

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.
41.

42.

43.

44,

45.

46.

Tricco AC, Lillie E, Zarin W, et al. PRISMA extension for scoping reviews
(PRISMA-ScR):  Checklist and explanation. Ann Intern Med.
2018;169:467-473. https://doi.org/10.7326/M18-0850.

Pollock D, Peters MD]J, Khalil H, et al. Recommendations for the
extraction, analysis, and presentation of results in scoping reviews. JBI
Evid Synth. 2023;21:520-532.

Khalil H, Dj M, Tricco AC, et al. Conducting high quality scoping reviews-
challenges and solutions. J Clin Epidemiol. 2021;130:156-160.

Carrera L, Cova V, Benintendi V, Reus V, Berta E, Martinelli M.
Evaluation of food intake among students from two public schools with
and without a school dining room in Santa Fe, Argentina. Rev Chil Nutr.
2019;46:328-335.

Palacios M, Tanori J, Algarra L, Astiazardn H, Tortoledo O. Contribucion
calérica y nutrimental del desayuno a la dieta de adolescentes escolares.
Biotecnia. 2015;XVII:30-37.

Togo-Luna YD, Romero-Velarde E, Vasquez-Garibay EM, Palencia CC,
Sabido EC. Comparacién del consumo de alimentos de ninos que habitan
una zona urbana y una rural en la poblacién de Arandas, México. Arch
Latinoam Nutr. 2016;66:287-293.

da Silva JVL, Timéteo AKCD, dos Santos CD, Fontes G, da Rocha EMM.
Consumo alimentar de criangas e adolescentes residentes em uma drea de
invasdo em Maceid, Alagoas, Brasil. Revista Brasileira de Epidemiologia.
2010;13:83-93.

Paretas CB, Toledo SL, Pérez PE, Corrons OV, Sans JC, Val VA.
Estado nutricional de los escolares de una zona rural de extrema
pobreza de Ccorca, Peru. Proyecto INCOS. Arch Latinoam Nutr.
2017;67:23-31.

Antonio D, Colina V, De I6n L, De MF, Maracaibo Z. Overweight and
obesity in children of the indigenous population At of Venezuela. 2018.
Marcinkevage J, Mayén A, Zuleta C, Digirolamo AM. Relative validity of
three food frequency questionnaires for assessing dietary intakes of
Guatemalan schoolchildren. Food Nutr Bull. 2015;10:1-18.

Toral N, Slater B, da SMV. Consumo alimentar e excesso de peso
de adolescentes de Piracicaba, Sdo Paulo. Revista de Nutrigdo. 2007;
20:449-459.

Instituto Conmemorativo Gorgas de Estudios de la Salud. Sistema de
informacién de la Encuesta Nacional de Salud de Panama (ENSPA)2019-
2024. Departamento de Investigacion y Evaluacion de Tecnologia
Sanitaria. 2024, Accessed October 2025. https://www.gorgas.gob.pa/wp-
content/uploads/external/SIGENSPA/Inicio.htm.

Pedreschi AS, Fontes F, Roa R, Quintana H, Mendoza RM. Malnutrition
among children under age five in Panama: Results of the ENSPA. 2019.
Ann Glob Health. 2024;90:51.

Pérez W, Melgar P, Garcés A, De Marquez AD, Merino G, Siu C.
Overweight and obesity of school-age children in El Salvador according to
two international systems: A population-based multilevel and spatial
analysis. BMC Public Health. 2020;20:1-11.

UNICEEF. El salvador SDG profile. UNICEF 2023 SDG Report 212-215. 2023.
Naska A, Lagiou A, Lagiou P. Dietary assessment methods in epidemi-
ological research: Current state of the art and future prospects. FI000Res.
2017;6:1-9.

Boushey CJ, Harray AJ, Kerr DA, et al. How willing are adolescents to
record their dietary intake? The mobile food record. JMIR Mhealth
Uhealth. 2015;3:e47.

Tabacchi G, Garbagnati F, Wijnhoven TMA, Cairella G. Dietary assess-
ment methods in surveillance systems targeted to adolescents : A review of
the literature. Nutr Metab Cardiovasc Dis. 2019;29:761-774.

Illner AK, Freisling H, Boeing H, Huybrechts I, Crispim SP, Slimani N.
Review and evaluation of innovative technologies for measuring diet in
nutritional epidemiology. Int J Epidemiol. 2012;41:1187-1203.
Landberg R, Karra P, Hoobler R, et al. Dietary biomarkers—An update on
their validity and applicability in epidemiological studies. Nutr Rev.
2024;82:1260-1280.

Burrows TL, Truby H, Morgan PJ, Callister R, Davies PSW, Collins CE. A
comparison and validation of child versus parent reporting of children’s
energy intake using food frequency questionnaires versus food records:
Who’s an accurate reporter? Clin Nutr. 2013;32:613-618.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

65.

66.

67.

11

Foster E, Bradley J. Methodological considerations and future insights for
24-hour dietary recall assessment in children. Nutr Res Rev. 2018;51:1-11.
Van De Gaar VM, Jansen W, Van Der Kleij MJJ, Raat H. Do children
report differently from their parents and from observed data? Cross-
sectional data on fruit, water, sugar-sweetened beverages and break-time
foods. BMC Public Health. 2016;16:1-8.

Albar SA, Carter MC, Alwan NA, Evans CEL, Cade JE. Formative
evaluation of the usability and acceptability of myfood24 among ado-
lescents : A UK online dietary assessments tool. BMC Nutr. 2015;1:1-11.
Albar SA, Alwan NA, Evans CEL, Greenwood DC, Cade JE. Agreement
between an online dietary assessment tool (myfood24) and an inter-
viewer-administered 24-h dietary recall in British adolescents aged 11-18
years on behalf of the myfood24 Consortium Group. Br ] Nutr.
2016;115:1678-1686. https://doi.org/10.1017/S0007114516000593.

Robb MB, Bay W, Vennegaard T. The new normal: Parents, teens, and
mobile devices in Mexico. Common sense. 2019.

Canterbury DC. The mobile economy: Latin America and the Caribbean.
GSMA. 2018;1:188-209.

Boushey CJ, Spoden M, Zhu FM, Delp EJ, Kerr DA. New mobile methods
for dietary assessment: Review of image-assisted and image-based dietary
assessment methods. P Nutr Soc. 2017;76:283-294.

Carvalho MA, Baranowski T, Foster E, et al. Validation of the Portuguese
self-administered computerised 24-hour dietary recall among second-,
third- and fourth-grade children. J] Hum Nutr Diet. 2014;28:666-674.
https://doi.org/10.1111/jhn.12280.

Bel-serrat S, Knaze V, Nicolas G, et al. Adapting the standardised com-
puter- and interview-based 24 h dietary recall method (GloboDiet) for
dietary monitoring in Latin America. Public Health Nutr. 2017;20:2847-
2858.

Freitas JV, Crispim SP, Araujo MC. Development of a mobile application to
assess Brazilian schoolchildren’s diet: CADE - food consumption at home
and at school. J Nutr Sci. 2022;11:1-9. https://doi.org/10.1017/jns.2022.25.
del Real SI, Fajardo Z, Solano L, Concepcién M, Sanchez A. Food con-
sumption patters of children 4 to 14 years old from Valencia, Venezuela.
Arch Latinoam Nutr. 2005;55:279-286.

Koncke F, Toledo C, Ber C, et al. Estimation of intake of critical nutrients
associated with noncommunicable diseases according to the paho / who
criteria in the diet of school-age children in Montevideo, Uruguay. Front
Nutr. 2022;14:1-13.

Perichart-perera O, Balas-nakash M, Rodriguez-cano A, Muoz-
manrique C. Cardiovascular disease risk markers in Mexican. YJADA.
2010;110:253-260.

Restrepo-mesa SL, Correa LMM, Guzman NC, Franco LD, Bergeron G.
Food and nutrient intake of adolescent women in Medellin. Ann N'Y Acad
Sci. 2023;1528:77-84.

Garcia V, Am H, Patricia B. Food intake in indigenous and non-indi-
genous Chilean schoolchildren by socioeconomical status. Arch Latinoam
Nutr. 2002;52:368-374.

Mart A, Batista LD, Corval C, Fisberg RM. Misreporting of energy intake
is related to specific food items in low-middle income Chilean adolescents.
Nutrients. 2022;9:1-11.

Ma A, de Moura A, Barufaldi L, Mendes B, Vergetti K, de Assis F. Dietary
patterns of Brazilian adolescents according to geographic region : An
analysis of the study of cardiovascular risk in adolescents (ERICA). Cad
Saude Publica. 2019;35:1-15.

. De LAT, Silva A, De STM, Caroline L. NOVA food groups’ consumption

associated with nutrient intake profile of school children aged 8-12 years.
Public Health Nutr. 2022;26:56-62.

Garcez MR, De CMA, Luis C, et al. A chrononutrition perspective of diet
quality and eating behaviors of Brazilian adolescents in associated with
sleep duration. Chronobiol Int. 2021;38:387-399.

Garcia C, Maria A, Gambardella D, Fernanda M, Frutuoso P. Nutritional
status and food consumption of adolescents registered at a center of youth
from the city of Sao Paulo. Brazil. Rev Nutr. 2006;16:6.

da Leal G.V. S, Philippi ST, Mahecha SMM, Toassa EC. Food intake and
meal patterns of adolescents, Sdo Paulo. Brazil. Rev Bras Epidemiol.
2010;13:1-10.


https://doi.org/10.7326/M18-0850
https://www.gorgas.gob.pa/wp-content/uploads/external/SIGENSPA/Inicio.htm
https://www.gorgas.gob.pa/wp-content/uploads/external/SIGENSPA/Inicio.htm
https://doi.org/10.1017/S0007114516000593
https://doi.org/10.1111/jhn.12280
https://doi.org/10.1017/jns.2022.25
https://doi.org/10.1017/jns.2026.10116

https://doi.org/10.1017/jns.2026.10116 Published online by Cambridge University Press

12

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

. Melo AST, Neves FS, Batista AP, et al. Percentage of energy contribution

according to the degree of industrial food processing and associated
factors in adolescents. Public Health Nutr. 2021;24:4220-4229.

Cp A, Neta A, Cazuza J, Junior F, El F, Ferreira L, et al. Prospective
association between dietary patterns and BMI Z -score in Brazilian
adolescents. Public Health Nutr. 2021;24:4230-4237.

Oliveira RR, Brand N, Muniz LC. Food consumption according to the
level of processing among adolescents from the rural area of a munici-
pality in the South of Brazil. Ciencia e Saude Coletiva. 2021;26:1105-1114.
Prado B, Hinning P, Tanaka L, Latorre M. Diet quality in students aged 7
to 10 years in Sdo Paulo: Association with the number and the locations of
the meals Barbara. Rev Nutr. 2015;28:607-618.

Souza RAG, Yokoo EM, Sichieri R, Pereira RA. Energy and macronutrient
intakes in Brazi: Results of the first nationwide individual dietary survey.
Public Health Nutr. 2015;18:3086-3095.

Verly E, Fisberg R, Galvao C, Lobo DM. Sources of variation of energy and
nutrient intake among adolescents in Sao Paulo, Brazil. Rev Saude Publica.
2010;26:2129-2137.

de Arruda Neta A da CP, Steluti J, de Lima Ferreira FEL, de Farias
Junior JC, Marchioni DML. Dietary patterns among adolescents and
associated factors: Longitudinal study on sedentary behavior, physical
activity, diet and adolescent health. Ciencia e Saude Coletiva. 2021;
26:3839-3851.

Perez-cueto FJA. Characteristics of a group of adolescents from the rural
locality Calama, Bolivia. 2009.

Barquera S, Rivera JA, Safdie M. Energy and nutrient intake in preschool
and school age Mexican children: National Nutrition Survey 1999. Salud
Publica Mex. 2003;45:540-550.

Herran O, Del Castillo S, Patifio G. Excess protein in poverty settings: The
paradox of overweight in Colombian children. Biomedica. 2017;44:45-56.
Batrouni L, Navarro A, Sabulsky J, Fanto S, Rodriguez A. Situaci6n ali-
mentaria de escolares en relacién con su condicién social. Cérdoba,
Repuiblica Argentina. Arch Latinoam Nutr. 1993;43:12-19.

Lima S, Oliveira C, Cavalcanti K, et al. Variance sources and ratios to
estimate energy and nutrient intakes in a sample of adolescents from
public schools, Natal, Brazil. Rev de Nutr. 2013;26:159-166.

Dalla Costa MC, Cordoni Junior L, Matsuo T. Food habits of adolescent
students from a municipality in Western Parana, Brazil. Rev Nutr. 2007;
20:461-471.

Barros MVG, de Assis MAA, Pires MC, Grossemann S, de
Vasconcelos FAG,. Validity of physical activity and food consumption
questionnaire for children aged seven to ten years old Validagdo de um
questionario de atividade fisica e consumo alimentar para criancas de sete
a dez anos de idade. Rev Bras Saiide Matern Infant. 2007;7:437-448.
Matos SMA, Prado MS, Santos CAST, et al. Validation of a food frequency
questionnaire for children and adolescents aged 4 to 11 years living in
Salvador, Bahia. Nutr Hosp. 2012;27:1-11.

da Costa FF, Liparotti JR. Reliability of a new questionnaire for the evaluation
of habitual physical activity and food consumption in children. Revista
Brasileira de Cineantropometria e Desempenho Humano. 2010;12:21-28.
Andrade RG, Pereira RA, Sichieri R. Consumo alimentar de adolescentes
com e sem sobrepeso do Municipio do Rio de Janeiro. Cad Saude Publica.
2003;19:1485-1495.

da Silva EC, Carneiro JR, de Almeida Fonseca Viola PC, Confortin SC,
da Silva AAM. Association of food intake with sleep durations in
adolescents from a Capital City in Northeastern Brazil. Nutrients.
2022;14:1-15.

Del Pino DL, Friedman R. Adaptation and validation of an FFQ for 6-10-
year-old children. Public Health Nutr. 2010;14:826-834.

Fumagalli F, Pontes Monteiro ], Sartorelli DS, Vieira MNCM, de Lourdes
Pires Bianchi M. Validation of a food frequency questionnaire for
assessing dietary nutrients in Brazilian children 5 to 10 years of age.
Nutrition. 2008;24:427-432.

Henn RL, Fuchs SC, Fuchs FD. Development and validation of a food
frequency questionnaire (FFQ-Porto Alegre) for adolescent, adult and
elderly populations from Southern Brazil. Cad Saude PublicaSaude
Publica. 2010;26:2068-2079.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

Milca Vidal et al.

Hillesheim E, Borges R, Toffano D, et al. Biomarker-based validity of a
food frequency questionnaire estimating intake in Brazilian children and
adolescents. Int J Food Sci Nutr. 2021;72:236-247.

Jurema-Santos G, Nobre I, Oliveira T, Ribeiro I, Canuto R, Leandro C.
Development and validation of a food frequency questionnaire for
children aged 7 to 10 years. Rev Nutr. 2022;35:1-13.

Schneider BC, Motta JVDS, Muniz LC, et al. Design of a digital and
self-reported food frequency questionnaire to estimate food consumption in
adolescents and young adults: Birth cohorts at Pelotas, Rio Grande Do Sul,
Brazil. Revista Brasileira de Epidemiologia. 2016;19:419-432.
Marcinkevage J, Mayén A, Zuleta C, Digirolamo AM, Aryeh D,
Ramirez M. Relative validity of three food frequency questionnaires for
assessing dietary intakes of Guatemalan schoolchildren. PLoS One.
2015;10:1-18.

Mascarenhas JM, Silva R, Machado. Validation of a food frequency
questionnaire designed for adolescents in Salvador. Rev Nutr.
2016;29:163-171.

Morejoén Y, Fonseca R, Teles C, et al. Food frequency questionnaire for
children in rural coastal zones of Ecuador: Development, relative validity
and calibration. Rev Chil Nutr. 2021;48:687-697.

Mascarenhas JM, de Silva RC, de Assis AM, Santana M, Moraes LT,
Barreto M. Identification of food intake patterns and associated factors in
teenagers. Rev Nu. 2014;27:45-54.

Oviedo-solis CI, Monterrubio-flores EA, Cediel G, Denova-gutiérrez E,
Barquera S. Relative validity of a semi-quantitative food frequency
questionnaire to estimate dietary intake according to the NOVA classi-
fication in Mexican children and adolescents. | Acad Nutr Diet.
2022;122:1129-1140.

Denova-gutiérrez E, Tucker KL, Salmerén J, Flores M, Barquera S.
Relative validity of a food frequency questionnaire to identify dietary
patterns in an adult Mexican population. Salud Publica Mex.
2016;58:608-616.

Flores M, Macias N, Rivera M, et al. Energy and nutrient intake among
Mexican school-aged children, Mexican national health and nutrition
survey 2006. Salud Publica Mex. 2009;51:540-550. https://doi.org/10.
1590/50036-36342009001000009.

Gaona-Pineda EB, Mejia-Rodriguez F, Cuevas-Nasu L, Gomez-
Acosta LM, Rangel-Baltazar E, Flores-Aldana ME. Dietary intake and
adequacy of energy and nutrients in Mexican adolescents: Results from
Ensanut 2012. Salud Publica Mex. 2018;60:404-413.

Pérez-cueto FJA, Roberfroid D, Kolsteren PW. Development and testing
of a semi-quantitative food frequency questionnaire for Bolivian ado-
lescents. Nutr Hosp. 2006;21:573-580.

Tucunduva Philippi S, Barco Leme AC. Dietary intake and meal frequency
of Brazilian girls attending a school-based randomized controlled trial.
Nutr Food Sci. 2015;45:554-568. https://doi.org/10.1108/NFS-06-2015-
0072.

Barco Leme AC, Tucunduva Philipi S. Food pyramid intake and nutrient
profiles of Brazilian girls. Nutr Food Sci. 2017;47:710-720. https://doi.org/
10.1108/NFS-02-2017-0024.

Flores Martinez M, Tucunduva Philippi S, Estima C, Leal G. Validity and
reproducibility of a food frequency questionnaire to assess food group
intake in adolescents. Cad Saude Publica. 2013;29:1795-1804.
Rodriguez CA, Smith E, Villamor E, et al. Development and validation of a
food frequency questionnaire to estimate intake among children and
adolescents in urban Peru. Nutrients. 2017;9:1-10.

Gutiérrez-pliego LE, Camarillo-romero ES, Montenegro-morales LP,
Gardufio-garcia JD]J. Dietary patterns associated with body mass index
(BMI) and lifestyle in Mexican adolescents. BMC Public Health.
2016;16:1-7.

Rodriguez-ramirez S, Mundo-rosas V, Shamah-levy T. Energy and
nutrient intake in Mexican adolescents: Analysis of the Mexican National
Health and Nutrition Survey 2006. Salud Publica Mex. 2009;51:551-561.
Rojas LZ, Gamboa-delgado EM, Quintero-lesmes DC. Daily intake of
macronutrients and energy in childhood and its association with car-
diometabolic risk factors in Colombians. ] Pediatr Endocrinol Metab.
2020;33:1569-1576.


https://doi.org/10.1590/s0036-36342009001000009
https://doi.org/10.1590/s0036-36342009001000009
https://doi.org/10.1108/NFS-06-2015-0072
https://doi.org/10.1108/NFS-06-2015-0072
https://doi.org/10.1108/NFS-02-2017-0024
https://doi.org/10.1108/NFS-02-2017-0024
https://doi.org/10.1017/jns.2026.10116

https://doi.org/10.1017/jns.2026.10116 Published online by Cambridge University Press

Journal of Nutritional Science

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

Rendo-urteaga T, Saravia L, Collese TS, et al. Reliability and validity of an
FFQ for South American children and adolescents from the SAYCARE
study. Public Health Nutr. 2019;23:13-21.

Rendo-urteaga T, Ramos J, Collese TS, et al. Development of a food
frequency questionnaire for assessing dietary intake in children and
adolescents in South America. ] Acad Nutr Diet. 2018;26:31-40.
Scaglius FB, Tarricone M, Coutinho A, Cardoso M. Relative validity of a
food-frequency questionnaire developed to assess food intake of school-
children living in the Brazilian Western Amazon. Cad Saude Publica.
2011;27:2197-2206.

Silveira V, Teizeira A, Lopes C, Abreu Machado P, Miranda dos Santos A.
Proposition of an energy intake estimating scale through item response
theory. Nutrients. 2023;15:1-13.

Rinaldi E, Enes C, Lisboa W. Association of dietary patterns and body
phenotypes in Brazilian adolescents. Rev Bras Saude Mater Infant.
2024;24:1-9.

Slater B, Philippi ST, Fisberg RM, Latorre MRDO. Validation of a semi-
quantitative adolescent food frequency questionnaire applied at a public
school in Sao Paulo, Brazil. Eur J Clin Nutr. 2003;57:629-635.

Enes C, Slater B. Dietary intake of adolescents compared with the
Brazilian food guide and their differences according to anthropometric
data and physical activity. Rev Bras Epidemiol. 2015;18:798-808.
Marchioni D, Voci S, Leite F, Fisberg R, Slater B. Reproducibility of a
food frequency questionnaire for adolescents. Cad Saude Publica.
2007;23:2187-2196.

Voci SM, Slater B, da Silva M, Marchioni D, do Oliveira MR. Calibration
study of the food frequency questionnaire for adolescents (AFFQ). Ciencia
e Saude Coletiva. 2011;16:2335-2343.

de Pinho L, Silveira MF, de Botelho ACC, Caldeira AP. Identification of
dietary patterns of adolescents attending public schools. J Pediatr (Rio ).
2014;90:267-272.

Araujo MC, Yokoo EM, Pereira RA. Validation and calibration of a
semiquantitative food frequency questionnaire designed for adolescents.
] Am Diet Assoc. 2010;110:1170-1177.

Araujo M, Mendonca D, Alves R. Reliability of a semi-quantitative food
frequency questionnaire designed for adolescents from the Rio de Janeiro
Metropolitan Area, Brazil. Cad Saude Publica. 2008;24:217-220.

Araujo M, da Veiga G, Sichieri R, Pereira R. Development of a semi-
quantitative food frequency questionnaire for adolescents from the Rio de
Janeiro metropolitan area, Brazil. Rev Nutr. 2010;23:179-189.

Bassett MN, Gimenez MA, Romaguera D, Sammédn N. Estado nutricional
e ingesta alimentaria de poblaciones de regiones de altura del Noroeste
Argentino. Arch Latinoam Nutr. 2013;63:114-124.

Bogea EG, Franga AKTC, Braganca MLBM, et al. Relative validity of a
food frequency questionnaire for adolescents from a capital in the
Northeastern region of Brazil. Braz ] Med Biol Res. 2021;54:1-9.

Bogea EG, Martins MLB, Do Carmo CDS, et al. Factors associated with
inflammatory biomarkers in adolescents: Analysis by structural equation
modeling. Cad Saude Publica. 2021;37:1-12. https://doi.org/10.1590/
0102-311X00212220.

da Silva KBB, Fiaccone RL, Couto RD, de Ribeiro-Silva RC. Evaluation of
the effects of a programme promoting adequate and healthy eating on
adolescent health markers: An interventional study. Nutr Hosp.
2015;32:1582-1590.

Wang Y, Armijos RX, Weigel M. Dietary inflammatory index and car-
diometabolic risk in Ecuadorian school-age children. ] Am Nutr Assoc.
2023;42:618-627.

Vossenaar M, Montenegro-bethancourt G, Kuijper LD], Doak CM,
Solomons NW. Distribution of macro- and micronutrient intakes in
relation to the meal pattern of third- and fourth-grade schoolchildren in
the city of Quetzaltenango. Guatemala. 2008;12:1330-1342.

de Vasconcelos T, da Veiga GV, Sichieri R, Alves R. Trends in energy and
nutrient intake by adolescents in public schools in Niterdi, Rio de Janeiro
State, Brazil, 2003-2008. Cad Saude Publica. 2016;32:1-11.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

13

De Assis MM, De NJF, Paula A, Candido C. Dietary consumption and
metabolic syndrome in adolescents. Sci Med (Porto Alegre). 2017;27:1-9.
Monge-rojas R, Rica C. Dietary intake as a cardiovascular risk factor in
Costa Rican adolescents. Ann Nutr Metab. 2001;28:328-337.
Zamora-Gasga VM, Montalvo-Gonzalez E, Loarca-Pina GF, Chacon-
Loépez AM, Tovar ], Sayago-Ayerdi SG. Dietary patterns, nutritional
profile, and body mass index in Mexican schoolchildren: A cross-sectional
study. Arch Latinoam Nutr. 2017;67:6-14.

Bagni UV, Yokoo EM, Da Veiga GV. Association between nutrient intake
and anemia in Brazilian adolescents. Ann Nutr Metab. 2014;63:323-330.
Valeria Da Veiga G, Salles Da Costa R, De Moura A, Ii S, Alves Pereira R,
Veiga GV. Inadequate nutrient intake in Brazilian adolescents. Rev Saude
Publica. 2013;47:1-10.

Sperandio N, Rodrigues C, Franceschini S, Priore S. Impact of the Bolsa
Familia program on energy, macronutrient, and micronutrient intakes:
Study of the Northeast and Southeast. Rev Nutr. 2016;29:833-844.
Romén MD, Romero-asis M, Grande C, et al. Cross-cultural adaptation of
a food questionnaire for schoolchildren in Cordoba, Argentina. Revista
espariola de nutricion comunitaria. 2021;27:1-11.

Kupek E, De Assis MAA, Bellisle F, Lobo AS. Validity of WebCAAFE
questionnaire for assessment of schoolchildren’s dietary compliance with
Brazilian food guidelines. Public Health Nutr. 2016;19:2347-2356.

Da Costa FF, Schmoelz CP, Davies VF, Di Pietro PF, Kupek E, de
Assis MAA. Assessment of diet and physical activity of brazilian
schoolchildren: Usability testing of a web-based questionnaire. JMIR Res
Protoc. 2013;2:1-15.

Pereira LJ. Trends in food consumption of schoolchildren from 2nd to
5th grade: A panel data analysis Tendéncias no consumo alimentar de
escolares do 2° ao 5° ano: uma anélise de dados em painel. Rev Nutr.
2020;33:1-13.

de Jesus GM, de Assis MAA, Kupek E. Validade e reprodutibilidade de
questiondrio baseado na internet (Web-CAAFE) para avaliagio do
consumo alimentar de escolares de 7 a 15 anos. Cad Saude Publica.
2017;33:1-16.

Kupek E, De Assis MAA. The use of multiple imputation method for the
validation of 24-h food recalls by part-time observation of dietary intake
in school. Rev Nutr. 2016;116:904-912.

Angela G, Oliveira L, Oliveira D, et al. Validation of the illustrated ques-
tionnaire on food consumption for Brazilian schoolchildren (QUACEB) for
6- to 10-year-old children. Front Public Health. 2023;11:1-12.

Alice M, De AA. Reproducibility and validity of a food consumption
questionnaire. Rev Saude Publica. 2007;41:1054-1057.

Engel R, Alice M, De Assis A, Leal DB. Validation of the online version of
the previous day food questionnaire for schoolchildren Validagdo da
versao online do Questionario Alimentar do Dia Anterior para Escolares.
Rev Nutr. 2017;30:627-637.

Engel R, de Assis MAA, Lobo AS, Leal DB, Vieira FGK, Di Pietro PF.
Validation of the online version of the previous day food questionnaire for
schoolchildren. Revista de Nutricao. 2017;30:627-637.

de Assis MAA, Kupek E, Guimarées D, Calvo MCM, de Andrade DF,
Bellisle F. Test-retest reliability and external validity of the previous
day food questionnaire for 7-10-year-old school children. Appetite.
2008;51:187-193.

Davies VF, Kupek E, de Assis MA, Natal S, Di Pietro PF,
Baranowski T. Validation of a web-based questionnaire to assess the
dietary intake of Brazilian children aged 7-10 years. ] Hum Nutr Diet.
2015;28:93-102.

de Assis MAA, Benedet J, Kerpel R, de Vasconcelos FAG, Di Pietro PF,
Kupek E. Validation of the third version of the previous day food
questionnaire (PDFQ-3) for 6-to-11-years-old schoolchildren. Cad Saude
Publica. 2009;25:1816-1826.

Lera L, Fretes G, Gonzélez CG, Salinas J. Validacién de un instrumento
para evaluar consumo, hébitos y practicas alimentarias en escolares de 8 a
11 afios. Rev Chil Nutr. 2015;31:1977-1988.


https://doi.org/10.1590/0102-311X00212220
https://doi.org/10.1590/0102-311X00212220
https://doi.org/10.1017/jns.2026.10116

	Dietary assessment tools for children and adolescents in Latin America: a scoping review
	Introduction
	Methods
	Study design
	Search strategy
	Eligibility criteria
	Inclusion criteria
	Exclusion criteria
	Initial selection: Title and abstract screening
	Final selection: Full-text screening
	Data extraction

	Data analysis and synthesis

	Results
	Main characteristics of included reports
	Characteristics of the DATs

	Discussion
	Types and characteristics of DATs
	DAT validation practices
	Digital tools and access barriers
	Variability in energy intake reporting
	Strengths and limitations of the review
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages true
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


