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Abstract

Food screeners are a low-cost, low-burden option for nutrition surveillance, but their
number and variability complicate tool selection for adolescents. This review aimed to
describe food screeners used among adolescents in high-income countries and evaluate
their validity and reliability. A hybrid approach was used: a scoping review to identify
existing screeners and a systematic review to assess psychometric quality. Screeners with
<30 items targeting healthy adolescents aged 10—17 years were eligible. Forty-seven
screeners were identified through both searches. Instruments averaged 16 items with 22
including portion size questions, and 26 assessing alignment to dietary guidelines.
Twenty-six screeners had psychometric evidence, and 18 met quality criteria. Construct
(convergent) validity was most frequently examined, with most estimates falling in the
poor—moderate range, whereas reliability was generally stronger, with most instruments
demonstrating acceptable test-retest performance. Findings highlight substantial

variability and key gaps in adolescent food screener evaluation.
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1 Introduction

Adolescence is a pivotal developmental period in which dietary behaviours are
formed and often persist into adulthood, shaping long-term health and well-being. It is
also characterized by rapid physical, cognitive, and psychosocial changes, which make
adolescents particularly sensitive to environmental influences such as food marketing,
peer norms, household food security, and school food environments. Consequently, the
dietary patterns established during this stage can have far-reaching implications for
chronic disease risk, mental health, and overall quality of life!.

Accurately assessing adolescent dietary intake is critical for public health
surveillance, program evaluation, and designing effective nutrition interventions.
Traditional dietary assessment methods, such as 24-hour recalls and food records, are
often burdensome, costly, and challenging for adolescents to complete. As a result, brief
food frequency questionnaires (FFQ), or food screeners, have become a key tool in
nutrition surveillance, offering a rapid, low-cost way to estimate usual dietary intake
while minimizing participant burden.

Despite their value, the landscape of food screeners for adolescents is highly
variable. Available tools differ substantially in purpose, structure, target dietary
components, and psychometric quality. This variability poses challenges for researchers,
who must identify the instrument that best fits their research objectives, population
characteristics, and methodological requirements. Establishing and maintaining the
validity and reliability of these tools is essential for generating robust evidence and

accurately assessing the effectiveness of nutrition interventions.



These complexities underscore the need for a clear synthesis of available food
screeners and their measurement properties to guide informed selection and application in

adolescent nutrition research.

2 Literature Review

2.1 Self-report dietary assessment methods

Nutrient and food intake data are foundational to population health surveillance
systems and inform the design of impactful health promotion initiatives 3. However,
measuring dietary intake is inherently complex due to the multifaceted nature of eating
behaviours, the limitations of self-reporting tools and the variability in food composition
databases; the influence of socio-cultural, environmental, and temporal factors also affect
both individual and population-level dietary patterns®.

Dietary assessment methods include self-reported tools such as 24-hour recalls,
food frequency questionnaires, and food records, as well as objective approaches like
direct observation and biomarker-based techniques °. Dietary assessment methods are
subject to both random and systematic errors, which can significantly impact the
accuracy and interpretation of dietary intake data 2. Random errors arise from
unpredictable fluctuations in reporting or day-to-day dietary intake variation that reduce
precision without introducing biased results. Conversely, systematic error, also known as
bias, occurs when measurements consistently deviate from the true value, typically due to
factors like recall bias or social desirability, resulting in under- or over-reporting of
intake>®. While objective techniques such as doubly labelled water or urine tests can

accurately estimate energy expenditure or specific nutrient intake, they do not capture the



types or contexts of foods consumed. Although observational designs like the duplicate
diet method (where a researcher will collect an exact copy of their participants meal), can
provide valuable context to objective measures, they are burdensome for participants and
impose substantial costs on researchers 7. Therefore, despite their inherent limitations,
self-reported dietary instruments remain essential for understanding eating behaviours 3.
Dietary assessment instruments have both strengths and weaknesses, and the
choice of instrument should align with the study’s objectives. The next section
summarizes frequently used self-reported dietary intake instruments with a focus on

measurement error.

2.1.1 Food records

Food records require participants to document all food and beverage consumption
in real time over a short period, typically two to three days. Food records can be weighed
(where a participant is asked to weigh all the foods consumed) or estimated (where the
portion of food consumed is estimated). Food records allow for detailed tracking of food
intake and contextual factors, such as where food is purchased, prepared and eaten, and
food characteristics (i.e. fresh, frozen, canned, etc.)’.

One advantage of food records is that, because entries are made in real time, the
cognitive burden is reduced compared to methods that involve recalling foods consumed
the previous day or estimating usual intake over a longer period (e.g., fruit and vegetable
intake over the past month), however, people can forget or neglect to record all of what
they have consumed (e.g. night snack). As well, food records are designed to capture total
food intake over a limited timeframe and may not reflect long-term dietary habits. They

can also be burdensome to participants, and their accuracy can vary depending on factors



like participant motivation, capacities to estimate portion sizes and levels of health and
food literacy °. Due to this high burden on participants, food records tend to have a
comparatively lower quality of information provided compared to 24-hour recalls >°.
Finally, this instrument is prone to reactivity bias, which is when a

person alters their own food intake because they know what they eat is being recorded”.

2.1.2 24-hour dietary recalls

The 24-hour dietary recall method requires participants to remember and list all
foods and beverages consumed the previous day (usually from midnight to midnight). A
feature of the 24-hour dietary recall is the use of specific probes by an interviewer or an
online program to capture specific details about the foods consumed '°. Some 24-hour
dietary recalls use the Automated Multiple-Pass Method (AMPM) to reduce bias in food
intake estimates. This method includes a 5-step process where the participants are probed
to ensure completeness of the recall. Participants will be prompted to provide
clarification on any omitted foods, specify the timing of their meals, and offer additional
details that may have been overlooked. Some example probes include “did you have
anything to drink with this meal?” or “Did you put anything on your toast?” ',

To get an accurate measure of an individual’s usual intake, multiple days of 24-
hour dietary recalls are necessary, and the number of days needed may vary widely
depending on the food or nutrients of interest. For example, vitamin A intake varies
significantly each day; assessing at least 30 days of intake is recommended to determine
an individual’s usual intake °. By conducting these recalls on different non-consecutive
days, including both a weekend day and a weekday (or days for which the types of food

and/or the eating pattern tend to differ), researchers can account for variations in eating



habits that might occur from day to day. This approach helps to get a more reliable and
comprehensive picture of a person's typical diet °. There are several ways to administer
24-hour dietary recalls: phone interviews, in-person interviews or online (e.g. Automated
Self-Administered 24-hour recall (ASA-24) 3. Before technological advancements in
web-based dietary recalls, this method was considered labour-intensive in large
population-based research settings. However, technological advancements have made 24-
hour dietary recalls a feasible tool. One study shows that online 24-hour dietary recalls
are preferred by most participants and contribute to lower participant attrition than other
self-report dietary assessments '4. The ASA-24 was modeled to include the AMPM
method to ensure it is performing as well as an in-person or phone interview °.

Similar to food records, the 24-hour dietary recall can provide detailed
information about foods consumed such as type, brand, amounts and preparation method
(e.g. grilled vs. fried chicken). Additionally, it can offer a better estimate of the usual
energy intake of subpopulations, such as children and adolescents, or cultural subgroups,
compared to food records, because it can offer prompts that help people report their
complete dietary intake °. However, 24-hour dietary recalls are susceptible to recall bias,
often leading to under- or over-reporting of foods and nutrients. The demands associated
with 24-hour dietary recalls may deter participation among certain subpopulations,
particularly those with limited time, lower health literacy, or reduced digital access, thus

introducing potential selection bias 2.

2.1.3 Food frequency questionnaires
FFQs are questionnaires designed to estimate the usual dietary intake, or intakes

of a particular nutrient of interest, of individuals over a specific period of time (e.g. the



past week or the past month) >. FFQs are categorized based on their approach to portion
size measurement: qualitative (no estimate on quantities of foods is given), semi-
quantitative (portion sizes are chosen from a menu of options) and quantitative
(participants are asked to recall not only frequency of foods but amounts consumed).
FFQs are especially useful in epidemiological studies with larger samples, due to their
low cost 3.

Compared to other self-report methods, FFQs place a lower burden on
respondents (taking less time to complete than 24-hour dietary recalls) but are less
precise. As such, FFQs are more often used to rank individuals according to specific
nutrient intakes (e.g. low, medium, and high consumption of ultra-processed foods) and
are not frequently used to measure energy intakes, as they give less accurate
results'S. FFQs can be limited by the inability to capture a wide range of foods consumed
and need to be adapted to context (i.e. adapted to include popular cultural foods). They
may also require a high level of cognitive ability, which can make these tools less
accessible to certain populations 2.

Food screeners are short FFQs (e.g. include 10-30 items as opposed to long lists
of foods). Like FFQs, food screeners are designed to capture an individual’s usual intake,
asking participants to estimate their intake over the past month or week. Like FFQs, food
screeners can assess multiple components of a diet or focus on specific food groups or
nutrients (e.g. dairy products, calcium). Food screeners offer a cost-effective alternative
to more comprehensive methods like 24-hour dietary recalls, food records and longer
FFQs 2. Since food screeners are short, they are quick to complete, and are generally low

burden for participants °.



Scoring systems are applied to food screeners to help researchers quantify the
results from the screener, enabling statistical analysis. It takes the result from each
question and combines them to produce a final score. Participant scores can be compared
to evaluate how individuals perform relative to one another 2. They can also help assess
dietary alignment to healthy eating guidelines !”. This can be done by deriving scores
from dietary indexes (predetermined scoring systems derived from dietary guidelines),
which may be applied directly to the food screener. Alternatively, results from a
screener’s own scoring system can be compared to scores from the diet index using 24-
hour recalls or food records '8. This is often used as a way to validate the results from a
screener’s scoring system, as such with the Canadian Food Intake Screener 7.

Food screeners are susceptible to systematic error, which is harder to avoid than
random error. Unlike random error, systematic error cannot be reduced by repeated
attempts as it is an error due to the measurement property, and is not person-specific 2.
However, it can be mitigated using the appropriate statistical methods when analyzing
data, such as regression calibration, or by applying a scoring system to the screener that is
based on a less biased instrument (such as a 24-hour dietary recall) 2. Due to their brevity,
food screeners may be unable to capture information about subtypes of food or other
contextual factors (e.g., timing or food preparation), often limiting their assessment to

only a portion of overall dietary intake.

2.2 Considerations when measuring diet in young people
While self-reported dietary instruments present several limitations, their use with
children (<10 years old) and adolescents (>10 years old, but <18 years old) can introduce

an additional layer of complexity. Self-report instruments rely on the respondent’s ability



to accurately recall and describe their food intake, which can lead to considerable

measurement error when used with younger populations.

2.2.1 Measuring diet in children

Research suggests that adolescents aged 10 years and older generally have the
cognitive ability to report their food intake without caregiver assistance '°. In contrast,
younger children may require their parents to report their intake for them (proxy
reporting) or to assist with recalling foods consumed (parent-assisted dietary recalls). A
common approach to balancing parent-proxies with self-reporting is to use parental
assistance, allowing children to recall their diets for foods consumed outside the home,
while parents contribute information about foods eaten at home. The appropriateness of
this strategy depends on children’s cognitive abilities and may not be suitable for younger
groups (<8 years old) .

Children and youth vary considerably in their ability to engage with dietary
assessment tools, so pilot testing with the intended population is recommended '°.
School-aged children are often interested in dietary reporting, but their limited cognitive
abilities can impact the accuracy of their self-reports®. Factors such as short attention
spans, limited food literacy, and a poor concept of time contribute to measurement errors.
Additionally, since children are not typically involved in food preparation, they may be
unaware of all the ingredients in their meals *. These limitations highlight the importance
of choosing age-appropriate dietary assessment tools and considering context when
interpreting data for younger populations.

Feasibility studies of online 24-hour dietary recalls show that children’s ability to

recall foods consumed varies by food type, with higher accuracy for main meals and



lower accuracy for side items like vegetables '%2°, Children's total recall scores from diet
indexes derived from 24-hour recalls are generally less accurate than those of older age
groups, and their recall is affected by age and weight status, with younger and overweight
children more prone to misreporting 2!. Common errors include under-reporting and
reporting “phantom foods” (items not actually consumed) '°. Children may also have
difficulties accurately recalling portion sizes, but visual aids can help guide their
assessment 22, Self-reported portion sizes by children and youth can provide relative
information on intake but may introduce errors when used as quantitative data. In this age
group, food screeners face limitations similar to those found in 24-hour recalls, mainly

due to the use of parental assistance, which can introduce several types of bias.

2.1.2 Measuring diet in adolescents

Unlike younger children, whose diets are typically structured by caregivers,
adolescents experience greater autonomy over food choices, leading to more variable and
less predictable eating patterns. Some adolescents may have lower motivation to engage
in dietary reporting, which can lead to rushed or incomplete responses !. This lack of
motivation can contribute to reporting errors, particularly in methods requiring detailed
recall or sustained attention, such as 24-hour recalls or food records.

Adolescence is a developmental period marked by heightened body image
concerns and increased prevalence of weight management behaviours, including dieting
and disordered eating 23. These factors can introduce systematic bias in dietary reporting,
as adolescents may underreport energy-dense or socially stigmatized foods and
overreport foods perceived as healthy. The tendency to misreport is further exacerbated

by social desirability bias 23. Adolescents may tailor their responses to align with



perceived norms or expectations, especially when dietary assessments are conducted in
school settings or involve adult interviewers 2.

Social media has heightened these issues, as platforms showcasing idealized body
types and curated eating patterns distort perceptions of what is considered "normal" or
acceptable. Adolescents who encounter this content often feel pressured to conform,
which can result in intentionally misreporting their diets or omitting foods that oppose
these ideals. Misreporting not only compromises dietary data accuracy but also brings
attention to the psychological toll dietary assessments may have on adolescents who may
experience stress, guilt, or social desirability pressures when asked to recall and report
their food intake*.

On the other hand, since adolescents generally possess higher health knowledge
and food literacy compared to younger children, they may also demonstrate a greater
capacity to independently report their own dietary intake. This variability complicates

both recall accuracy and the ability of standardized tools to capture habitual intake '.

2.3 Psychometric properties of questionnaires

For a dietary assessment tool to be used by researchers, it must first undergo an
assessment of its measurement properties to ensure the tool is both valid and reliable.
Measurement properties refer to several characteristics of the instruments that ensure that
the instrument is performing well, for its intended purpose, with its intended population?,
When instruments are validated, the population of interest must be considered, as their

validity only applies to the group in which it was tested.
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2.3.1 Validity

Validation means ensuring that the tool is measuring what it is intended to
measure in the population of interest®. Without prior validation, researchers cannot
determine whether the data collected is an appropriate indicator of the concept or
construct it seeks to measure. There are three different types of validity relevant to self-
report dietary assessment tools 2*: content, convergent and construct validity.

Content validity refers to the degree to which an instrument adequately reflects
the construct of interest for a specific purpose and target population. According to the
COSMIN measurement frameworks?, content validity has three key components: 1)
Relevance (are the items relevant to the construct and population?); 2)
Comprehensiveness (do the items adequately cover all important aspects of the
construct?); and 3) Comprehensibility (are the items understood by respondents as
intended?). To confirm content validity in a food screener, researchers often conduct
expert panel evaluations to assess comprehensiveness while cognitive testing with the
intended population enables researchers to measure comprehensibility 2°.

Criterion validity refers to the extent to which an instrument aligns with a
recognized gold standard. In dietary assessment, however, there are few true gold
standards, and those that do exist are difficult and expensive to obtain?®. This
substantially limits the ability to establish ‘true’ criterion validity. However, criterion
validity can still be evaluated by comparing diet scores from the food screeners to those
generated using established gold-standard methods. These include doubly labelled water
(for energy intake) and 24-hour urinary tests for protein, potassium, and sodium?®. To
substitute the established gold standards, which are difficult to obtain, researchers often
compare scores obtained from the food screener with those from another dietary

11



assessment tool, such as a 24-hour recall, and determine the agreement between the
instruments.

Construct validity indicates the degree to which an assessment instrument is
consistent with specific hypotheses (such as differences between subgroups, or against
other instruments) of what is being measured. This includes convergent and divergent
validity, which demonstrates that a food screener should align with other similar
instruments, like 24-hour recalls or food records, (convergent validity) and differ from
dissimilar instruments (divergent validity)?’. This differs from criterion validity in diet
assessment since this approach directly compares food groups between instruments,
instead of relying on final scores?*. Structural validity, another subtype of construct
validity, refers to the extent to which questionnaire scores accurately represent the

dimensionality of the construct being measured. It is typically assessed using factor

analysis, which examines how items in a food screener relate to one another (i.e., whether

they form the expected clusters)?®,.

2.3.2 Reliability
Reliability refers to the degree to which the measurement is free from

measurement error, or the proportion of total variance in the measurement attributed to

“true” differences within the sample ?’. There are several ways in which reliability can be

tested, but the method most relevant to self-report dietary assessment tools is test-retest
reliability 7. When measuring test-retest reliability, the same group will complete the
instrument at multiple time points. If the instrument provides similar results between
different tests, then the test instrument is deemed to have good test-retest reliability.

Internal consistency can also be assessed for each screener subscale (e.g., protein foods,

12



dairy foods). However, this is only meaningful once structural validity has been
established, because internal consistency tests assume that the screener’s structure is
correct. It is typically evaluated using Cronbach’s alpha, which quantifies the correlation
among items within each subscale. The reliability of an instrument, however, does not
guarantee its validity and accuracy (i.e. an instrument could be consistently providing
false results). For a tool to be considered methodologically sound, it must be both reliable

and valid 2*.

3 Rationale and study objectives

Given the extensive range of food screeners available, researchers often face the
challenge of choosing instruments that best align with the objectives and context of their
studies. Although many studies have evaluated individual measurement properties,
uncertainty remains regarding whether all relevant psychometric domains have been
comprehensively assessed across existing tools. Therefore, this knowledge synthesis
project aimed to:

(1) Describe the characteristics of food screeners designed for use among adolescents

aged 10-17 years in high-income countries.

(2) Review and appraise the measurement properties of food screeners.

13



4 Methodology

4.1 Study design

A knowledge synthesis approach was used to evaluate the measurement properties
of self-administered food intake screeners designed for adolescents. A hybrid review
format was adopted to accommodate the distinct yet complementary aims of the review.
This hybrid approach draws from scoping review methodology, while selectively
integrating systematic review elements, such as a structured risk-of-bias appraisal and
evidence grading, for components where rigorous synthesis is feasible 2*3°. By doing so,
the review maintains flexibility in capturing diverse study designs and outcomes, while
ensuring methodological transparency and evaluative depth where appropriate. This
hybrid design has been previously used in the context of food safety and nutrition 3!-2,

This hybrid review was registered in Open Science Framework and the
systematic review sections were registered on Prospero in December 2025. The review
followed the PRISMA-ScR methodology for scoping reviews for the scoping review
sections 33, and the COnsensus-based Standards for the selection of heath Measurement
Instruments (COSMIN) methodology for systematic reviews of Patient-Reported

Outcome Measures (PROMs) for the systematic review sections 2434,

4.2 Search strategies

Two searches were carried out in December 2025. For the scoping review, a
single database was used to conduct the search. The search was restricted to papers
published from high-income countries according to the World Bank 2024 definitions 3°.
Boolean operators were used to combine common subject headings and keywords such as

P13

“adolescent”, “youth”, “teen”, “diet screener”, “food screener”, “diet questionnaire”,
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“food questionnaire”, “diet survey” and “food survey”. Psychometric properties were
intentionally excluded from the search strategy to allow screeners that had not yet been
evaluated to be included.

For the systematic review, the search strategy was adapted from the scoping
review, with the addition of key terms such as “validity”, “reliability” and “psychometry”
to limit the search to screeners that had been validated. Three database searches
(Medline, Embase and CINHAL) were carried out to identify relevant publications and
was supplemented with a search in the Register of Validated Short Dietary Assessment
Instruments from the National Cancer Institute 3. A research librarian was consulted

when formatting and translating search strategies across databases. The complete search

strategies can be found in Appendix 1.

4.3 Eligibility criteria and study selection

The inclusion and exclusion criteria for this review were developed using population,
intervention, comparison, and outcome (PICO) terms. A full list of the inclusion and
exclusion criteria can be found in Appendix 2. Both reviews used the same
inclusion/exclusion criteria, except the systematic review screeners had to be previously
validated, unlike the primary scoping review screeners. Inclusion criteria included: 1)
Studies that included brief (30 items or fewer) food intake screeners administered to
adolescents aged 10-17 years old; 2) Studies that used and/or evaluated screeners focused
on total diet or at least one food group (i.e. screeners focused on single nutrients were
excluded); and 3) Peer-reviewed studies conducted in high-income countries, as per the
World Bank definition ¥. Studies were retained even when sample ages extended beyond

10-17 years, provided that most participants were within the target age range. Although
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review articles were not part of the formal inclusion criteria, relevant reviews were used
to conduct backward and forward citation searches. Any eligible primary studies
identified through this process were included. Studies were screened using Covidence, an
online platform designed to streamline the management of systematic reviews 7. For
each of the reviews, the first stage involved screening titles and abstracts, followed by a
full-text review in the second stage. For the scoping review, the first author screened the
articles. A calibration exercise was carried out where 5% of the articles were screened by
a trained second reviewer to ensure at least 90% agreement between reviewers 3%, Both
rounds were conducted independently by two reviewers for the systematic review. In
cases of disagreement regarding study inclusion, reviewers met to discuss their rationale
for including/excluding the article, and when consensus was not met, the senior author

was consulted to resolve the discrepancy.

4.4 Data extraction

Data was extracted by the first author and checked for completeness and accuracy
by two reviewers. Domains of interest were identified a priori based on widely accepted
factors used to guide evidence synthesis and data extraction. These included the screener
name, target population (such as age and participant demographics), number of items,
survey format (paper or web-based), recall period, and whether the tool assessed dietary
frequency, portion sizes, or alignment with dietary guidelines. Information on the
availability of validity and reliability data was also extracted. To ensure comprehensive
information on the screeners, the research team also searched for validation studies linked

to primary articles that did not report psychometric evaluations of their instruments.
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4.5 Study quality assessment

No methodological quality assessment was conducted for the scoping review. For
the systematic review, the methodological quality of each study was evaluated by two
independent reviewers using the COSMIN Risk of Bias checklist 2#*°. Following
COSMIN’s “worst score counts” principle >4, where the methodological property rating
defaults to the worst rating given for each section, the overall methodological quality for
each measurement property was rated as “very good”, “adequate”, “doubtful”, or
“inadequate”. Then, a final overall quality grading of the study was given as “sufficient”,
“insufficient, or “inconsistent” following COSMIN’s 75% principle** that states that at
least 75% of the measurement properties need to be labelled as “adequate” or “very
good” to be deemed “‘sufficient”. Only studies rated as “sufficient” or “inconsistent” (and
only areas of which were “adequate or “very good” in those cases) were included in the
data synthesis. Subsequently, the methodological quality of evidence (which refers to
“how confident that the reported findings are accurate”) for the pooled narrative results of
included studies were evaluated as part of the COSMIN risk of bias assessment*’. This
process resulted in the evidence rating of “high”, “moderate”, “low”, or “very low”for the

body of included studies.

4.6 Data synthesis and analysis

Data from the papers included in the scoping review were organized into a
descriptive summary table. For the systematic review, findings for each instrument’s
psychometric properties were either narratively synthesized (e.g. content validity) or key
quantitative indicators were curated into a summary table. Quantitative measures for

various psychometric properties are shown in Table 1. Measures of association (e.g.
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Pearson or Spearman correlation coefficients) and measures of agreement (e.g. Kappa
coefficients, Bland Altman plots) were commonly used to assess associations between
test scores and those from a reference instrument (convergent validity). For example,
Nelson and Lytle used kappa coefficients to assess agreement between their beverage and
fast-food screener and two 24-hour dietary recalls. Since their instrument was designed to
classify individuals into high or low intake categories for each food item, the resulting
scores were treated as categorical variables rather than continuous measures, making
kappa coefficients an appropriate measure of agreement*!. There are currently no
established cutoffs classifying dietary instruments as having acceptable or poor validity
and reliability. Therefore, the cutoffs presented in Table 1 align with the most commonly
used cutoffs derived from a previous systematic review on the psychometric properties of

screeners used in children #?, as well as methodological literature* !,
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Table 1. Definitions of common indicators used in methodological studies evaluating the
psychometric properties of food screeners, along with their threshold criteria as
appropriate.

Statistical indicator

Definition

Cut-offs for assessing
validity and
reliability

Correlation coefficients
(r) (Pearson’s,
Spearman’s or Tau’s
correlation coefficients)

A numerical value ranging from —1 to +1
that describes the direction (positive or
negative) and strength (magnitude) of a
linear association between two variables.
Pearson’s correlation is used for
parametric data that meet assumptions of
normality and linearity, whereas
Spearman’s correlation is used for non-
parametric data that does not meet
normality and linearity assumptions.
Kendall Tau’s correlation is also a non-
parametric test but is preferred when
working with ordinal variables. High
correlation coefficients indicate a strong
association between two variables, such
as responses from a food screener and
24-hour recall data, or repeated
administrations of the screener,
suggesting that the measures are
capturing similar patterns of intake *.

Poor or failing: <
|0.50]

Acceptable:
>10.51]

Kappa coefficient (k)

Kappa coefficients (which can range
from 0 to 1.0) are used as measure of
agreement. Kappa coefficients describe
how consistently individuals are
classified across instruments, beyond
what would be expected by chance, in
categorical data. A value closer to 1.0
suggest greater confidence that the
screener reliably captures the intended
dietary behavior #,

Poor or failing < 0.40

Acceptable:
>0.41

Bland-Altman analysis

Bland-Altman analysis is used to assess
agreement between two methods of
estimating intake. This approach
evaluates the extent of systematic bias
and random error by plotting the
difference between methods against their
average. The central line represents the
mean difference, or bias, indicating
whether the screener tends to
systematically overestimate (positive) or
underestimate intake (negative). The
outer lines, known as the limits of
agreement, capture the range within

Poor/failing:

Plot with dots falling
outside the limits of
agreement.

Acceptable: tight plot,
with most points
falling within the
agreement lines.
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which most differences fall, reflecting
the degree of random error *.

Cross-classification
analysis

Cross-classification analysis evaluates
the degree of agreement in categorical
ranking between two instruments.
Typically, intake estimates from both the
screener and the reference method are
divided into quantiles (e.g., tertiles or
quartiles), and individuals are classified
accordingly *.

Poor: placed in
opposite categories or
<50%

Acceptable: placed in
adjacent or same
category or > 50%

Paired t-test statistic,

Wilcoxon signed rank test

Paired t-test is used to assess whether the
mean intake estimates from the screener
differ significantly from those obtained
via a reference method, or from a
different attempt. The Wilcoxon signed-
rank test is a non-parametric alternative
to the paired t-test, used when intake
data are not normally distributed or
when sample sizes are small A
statistically significant value indicates
systematic bias, suggesting that the
screener consistently over- or
underestimates intake relative to the
reference *°.

Poor or failing: p-
value significant.

Acceptable: p-value
not significant.

Specificity and
Sensitivity

Sensitivity measures how effectively a
test identifies true positives (i.e. how
accurately the screener classifies
subjects who have consumed the food).
Specificity measures how effectively a
test identifies true negatives (i.e. how
accurately the screener classifies
participants who have not consumed the
food). Sensitivity and specificity are
normally presented in percentages’’.

Poor or failing:
sensitivity or
specificity is < 70%

Acceptable:
sensitivity and
specificity is > 70%

Confirmatory/Exploratory

Factor Analysis
(CFA/EFA)

EFA is a descriptive technique that
identifies the underlying structure among
items in a tool. With EFA, researchers
must then use additional statistical
methods to determine whether their
items have been grouped as expected. In
contrast, CFA allows the researcher to
specify a hypothesized structure in
advance and then test whether the items
fit that model. The performance of EFA
and CFA is evaluated using goodness-of-
fit statistics, including chi-square values,
root mean square error of approximation,
comparative fit index, and several
others®.

Poor or failing:
Goodness-of-fit
statistics indicate
substantial
discrepancies between
the proposed model
and the actual
grouping of items.

Acceptable:
Goodness-of-fit
statistics indicate
reasonable agreement
between the proposed
model and the actual
grouping of items.
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Intra-class correlation
coefficient (ICC)

ICC is used to assess the test-retest
reliability across repeated
administrations of a food screener. ICC
values range from 0 to +1, with higher
values indicating stronger test-retest
reliability. ICC evaluates absolute
agreement by accounting for both
between-subject and within-subject
variability *.

Poor or failing: < 0.50

Acceptable: >0.51

Cronbach’s alpha

Cronbach’s alpha is a measure of
internal consistency, with values ranging
from O to 1. Internal consistency is
defined as the extent to which all items
measure the same construct. Higher
values of alpha describe a closer
agreement of items, whereas lower
values describe lower consistency.
Cronbach’s alpha is also related to the
number of items; the less items, the
lower the alpha terms meaning the
number of items needs to be taken into
consideration when interpreting the
alpha value *°.

Poor or failing: < 0.50

Acceptable:
>0.51
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5 Results

5.1 Study selection

Figure 1 illustrates the identification and selection process for the included
articles. A total of 46 articles were identified, representing 47 unique food screeners, all
of which were included in the scoping review. Of these, 26 screeners had documented
psychometric evaluations and were therefore eligible for inclusion in the systematic
review.

A comprehensive table summarizing the quality assessment results (only for the
systematic review) is provided in Appendix 3. Among the 26 screeners evaluated, seven
demonstrated sufficient methodology and reporting standards, and 11 showed
inconsistent quality. Eight screeners were deemed insufficient and therefore not included
in the analysis. Studies with inconsistent quality were considered only for domains that

met criteria for sufficiency.
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5.2 Study characteristics

The screeners were developed across a wide range of countries, with the United States
contributing the largest number (n=13), followed by Poland (n=6), Canada (n=6), Australia (n=5)
and Spain (n=4) (see Appendix 4). Four screeners were developed collaboratively across
multiple countries. Of the 26 screeners with psychometric evidence, 21 were validated in
dedicated studies, and the remaining five were validated as parts of other studies. During the risk
of bias appraisal, each measurement property received an individual grade, which was then
synthesized into an overall rating for the study. Because only sufficient or inconsistent ratings
(and only measurement properties graded adequate or very good when inconsistent) were
included in the final determination, the study met the threshold for strong methodological
quality*. Accordingly, the overall rating for the quality of evidence®® in all measurement

properties in the systematic review portion was deemed to be “high.”

5.3 Food screener characteristics

Table 2 presents the characteristics of the 47 food screeners from the scoping review. The
number of items per screener varied considerably, with a median of 16 items. Three screeners
did not report item counts. Paper-based formats remained the most common mode of
administration (n=29). Fewer screeners were delivered online (n=6) or offered both paper- and
web-based options (n=3), while eight studies did not report the mode of administration. Digital
administration was more commonly used for screeners developed in Canada, Poland, South
Korea, and Australia. Recall periods varied across screeners. A 7-day recall period was most
frequently used, whether defined as a “usual week” (n=16) or a “past week” (n=12). The next
most common approach was to assess diet over a 24-hour period, defined as either “usual day”
(n=14) or “yesterday” (n=6). Longer recall windows such as “past month” (n=7) or “past year”
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(n=6) were used less frequently. Four screeners did not specify a recall period, and five used
more than one recall period for different items across their instrument. One study used
“breakfast™ as their recall period®?. Most screeners assessed intake frequency (n=45) while
portion size was included in only 12 instruments, typically for specific food groups such as
beverages. Alignment with dietary guidelines was assessed in 22 screeners, most often in tools
designed to evaluate diet quality or adherence to specific dietary patterns (e.g., Mediterranean

diet indices or national dietary guidelines).
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Table 2. Characteristics of self-administered food screeners developed for use among adolescents aged 10-17 years old (n=47

screeners)
Screener name -
- =}
] = =
E 2 . 5 s o -
) ;.’n '§ E ‘E g 7] % % 7] 2 % - E = E
£ & L= 2, & = 28 | ¢ 2epZ & E2E | E
= = =3 £2| ¢ = g2 N £33 &% 2355 =
E % E& s 5 g 22 | 58 2£3F 2% §2Z | 3
&) < @n ZE | @ & < & <@ << b O OS> &
KIDMED 2.0 5 Spain 10-17 Southwestern 15 Paper Usual week v J v v
or usual
day
Modified beverage U.S. 5-17 Cache County, Utah 27 Paper Past Week N4 JEE
and snack
questionnaire®
NHANES dietary U.S. 12-15 Not reported 26 Paper or Past month | Ne
screener web-
questionnaire®- based
KIDMED 2.0 Poland 10-18 Not reported 26 Web- Usual week v N v v
Poland® based or usual
day
Food behaviour U.S. 2-19 Columbus, Ohio 12 Not Usual day v (only N
checklist modified for reported or past for
children® week fruits &
vegetab
les)
Breakfast eating Denmark 16-30 Not reported 13 Paper Breakfast v Na.
habits questionnaire during the
o1 past school
week
(Monday-
Friday)
Diet questionnaire™ Australia 14 Not reported 9 Paper Yesterday N
Youth risk behavior U.S. 14-18 Not reported 6 Paper Past week N4 N4 v v
surveillance system or
questionnaire® yesterday
or usual
day
Eating Behaviour U.S. 12-18 Low-income, Urban | 20 Paper Yesterday N4 N4 N4 N
Scale
KIDMED* Estonia 2-24 Tartu 16 Paper Usual day Vi
or usual
week
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Screener name

=
-] = 2
= 5 5 S
o = o S a. —
o & § : g 3 o & Py .2 8 L 2= £
£ g 25 2 & = 28 g SSpE 5 Ese | B
g s ) EE| ¢ g S5 | 5% 2253 8 23 | 2
S ) < © ) = ] ) 2 N 25235 °o% S =5 =
o < -9 Ze | » &~ < & <@ <cT B O 5 O35 &
Short FFQag New 11-16 Not reported 26 Paper Usual day Not v
Caledonia reporte
d
Questionnaire to Denmark, 11-12 Not reported 12 Paper Usual week N4 N v JHE NALL JFE
asses fruit and Norway,
vegetables %667 Iceland,
Belgium,
Portugal,
Spain
Questionnaire to u.s., 14-19 Not reported 11 Paper Usual day v
assess fatty food Hungary,
intake Netherlands
Short FFQ ¢ Australia/Tor | 10-12 Aboriginal and non- | 30 Paper Usual day, v v v v
res Straight Indigenous rural usual week
Islands
Beverage intake U.S. 6-18 New River Valley, 15 Paper Past month | v v v v
questionnaire””! Virginia
Fruit and vegetable Norway 10-12 Kongsberg and 16 Paper Usual week | JEEE JEEE
questionnaire "7 Henefoss
Fruit and vegetable UK. 15-18 London 2 Paper Usual day N/ N/ N4 N
questionnaire 7
Questions to assess Poland 13 Not reported 3 Paper Usual week |
fruit and vegetable
consumption™
Diet questionnaire 7 Canada 12-17 Toronto and Niagara | 9 Web- Usual day v v
region, Ontario based
Block screening Poland 13-21 Female only 15 Paper Past year v
questionnaire for fat
intake”’
Short form FFQ 4 Poland 6-15 Not reported 9 Paper Past year v v
polish children 7
Block screening Poland 13-18 Not reported 9 Paper Past year v

questionnaire for
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Screener name
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fruit/vegetable/fiber
intake
OPIC dietary intake New Zealand | 9-13 South Auckland Not Not Not not Not Not VAL
questionnaire®” repor | reported reported reporte | reported reported

ted d
COMPASS (Cq) Canada 14-15 Southwestern 4 Web- Yesterday N4 v N4 N4
questionnaire®! Ontario based
Short food frequency | Norway 9,13 Not reported 23 Paper Past year v v
questionnaire for
Norwegian children
82
Dietary adherence South Korea 12-18 Not reported 13 Web- Usual N v (only v N& v
tool %3 based week, usual for water)
day

Questionnaire to Poland 10-15 Not reported 20 Not Usual day v v N4 NG N
assess snack reported
consumption
behaviours %
Targeted nutrient U.s. 13-17 Towa 22 Not Past week N4 N4 v
questionnaire * reported
Beverage Ireland 12-18 Not reported 23 Paper Usual week | v v
consumption
questionnaire %
1995 NNS¥ Australia 12-17 Not reported 6 Paper Usual day N
Beverage and snack U.s. 12-13 Seattle, Washington 19 Paper Past week v N4 JFE NALL Nl
questionnaire %
Short food frequency | Canada 14-15 Survey, British 25 Paper Usual day, v
questionnaire Columbia and usual week,
adapted from Brampton, Ontario usual
INTERHEART FFQ with South Asian month
8 descent
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Screener name
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91-94 Finland, U.S 11-17 Helsinki, Espoo. Not Usual week | v v
I LE FF > > >
sco Q and Columbia Vantaa, Baton reported
Rouge and Bogota

SPAN diet S. Not Yesterday
questions®® reported

Brief Mediterranean Spain 3-80 Girona 15 Paper Past year v v v
diet screener

100

NDNS short FFQ'"! UK. 11-18 Not reported 20 Paper or
web-
based

Pastmonth | v JEE

Foodstuffs Poland and 10-12 Rogow, Wodzislaw, 13 Not Not N4 N J*
questionnaire'®” Czech slqski Bohumin and reported | reported
Republic Silhefovice
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Screener name
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French adaptation of | Canada 14-17 Québec 15 Web- Past month N v N N v N
the Beverage intake based
questionnaire!®
Krece plus food Spain 9-12 Reus 16 Paper Not not v
questionnaire!® reported reporte
d
Jeddah FFQ'"” Saudi Arabia | 13-18 Jeddah city 17 Not Past week v N NS
reported
Dietary habits New Zealand 15-18 Not reported 17 Paper Past month N N N4 J* NG

108

questionnaire

*Content validity only partially addressed (for example, the content of the screener was reviewed by experts but not cognitively tested in the target population).

** Pgychometric property did not pass quality assessment per the COSMIN risk of bias requirements?*.
*** Evaluated in a separate study published prior to 2010.
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5.4 Content validity

Among the 47 tools examined, 12 had been assessed for content validity.
However, two studies®”#8 were evaluated for content validity prior to 2010, and five
screeners®3-34101,103,107 4id not pass the COSMIN risk of bias quality
assessment®384101,103.107 and were therefore excluded from the analysis. Within the five
studies that met inclusion met quality assessment, content validity was assessed using
expert panel reviews 104105108 with only two studies >*!% conducting cognitive

interviews with the target population. Expert panels varied widely in size, ranging from

105 104

groups of seven!'% or eight>* experts to larger panels of up to twenty!** members. Panels
typically included researchers, dietitians, public health professionals and pediatricians
whose role was to verify alignment with dietary guidelines, ensure comprehensive
coverage of all diet constructs, and confirm that items reflected the intended constructs.
In two studies®®!'%, experts also contributed to cultural adaptation processes, ensuring
that items were relevant and acceptable for specific populations. Two studies*1%4
quantified expert agreement, reporting levels of 75% and 100%, indicating strong
consensus on item relevance. Cognitive interviewing assessing comprehensibility of the
screener items were usually conducted in a small sample of participants (n=6-11) by
asking participants to read each item with specific probes to ensure participants
understood the question in the way it was intended to. Only one study'% reported detailed
findings related to item comprehension such as unclear phrasing, readability issues, or

keyword confusion. These insights led to revisions such as rewording items, adjusting

response options, or modifying sequencing to improve flow and comprehension.
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5.5 Construct and criterion validity

Table 3 summarizes the findings for the 13 methodological
studies349-60.62,63.69,71.81-83.94.99.105 (n=13 screeners) that assess criterion or construct
validity. Most studies (n=9/13) evaluated construct (convergent)

34,62,63,69,71,81.82.94.105 while two studies measured only criterion validity*>*%°. No

validity
studies measured both construct and criterion validity. Among the nine studies that
assessed convergent validity by statistically comparing screener food groups with those
from a reference instrument, five used 24-hour dietary recalls and four used food records
as the reference method. All nine studies used measures of association, such as Pearson’s
or Spearman’s correlation coefficients to compare the screener with its reference
instrument. In addition, three of the screeners also employed measures of agreement,
such as Cohen’s kappa.

Across studies assessing convergent validity, correlation coefficients were
frequently low, often falling below 0.30 for most food groups. Correlation coefficients
also varied across food categories. For example, vegetables, grains, and fried foods
tended to show the weakest correlations, whereas fruits, dairy, and sugar-sweetened
beverages generally demonstrated comparatively higher values. Studies that also
validated their screeners using measures of agreement such as Cohen’s kappa
coefficients’*638! reported slightly higher values, typically around 0.40-0.50, indicating
acceptable validity. Lowest agreement values were seen for olive oil, meat and grain

products, whereas agreement was higher for breakfast foods, milk and fruits. Two

studies®>* used other statistical indicators, including calculating sensitivity and

32



specificity for correctly classified foods, as well as examining levels of food
misclassification. Both studies reported acceptable validity.

Two studies assessed criterion validity by comparing their final diet scores
derived from the food screener to either weight status® , which showed acceptable
validity, or blood biomarkers® , which showed poor validity.

Two screening tools®*83 were tested for construct (structural) validity using
confirmatory or exploratory factor analysis. Only one screener® was validated through
linear regression methods for hypothesis-testing. All three screeners were deemed to

provide acceptable construct validity.
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Table 3. Findings from methodological studies assessing the validity of food screeners designed for use among adolescents aged 10-17
years (n = 13 studies assessing 13 screeners)

Screener name Population, Reference Methods and statistics used to Findings Classification
ref sample instrument assess validity based on cut-
size off*
KIDMED 2.0 12-18 years Seven-day food Agreement between the screener Cohen’s kappa (range): -0.14-0.47. Poor —
old, record and the reference instrument was Lowest kappa for olive oil; highest acceptable
n=419 assessed using kappa statistics for for breakfast foods, industrial
16 food groups. pastries, and fruit.
KIDMED 2.0 10-18 years  Anthropometric Correlation coefficients assessed Spearman’s correlation: -0.854. Acceptable
Poland® old, (weight and association between total diet scores
n=102 height) derived from 16 food groups
(obtained from KIDMED index)
and BMI percentiles.
Food 8-10 years  N/A Confirmatory factor analysis for CFI1=0.962, RMSEA = 0.064, Acceptable
behaviour old, model confirmation. insignificant chi square test of model
checklist n=97 fit (p <0.11).
modified for
children®
Youth risk 14-18 years Three 24-hour =~ Mean intakes of 14 food groups Mean intake differences (range): Poor -
behavior old, dietary recalls  (split into three sets of questions) 0.27-0.98 & 0.36-0.99 servings/day ~ acceptable
surveillance n=610 were compared between test and (based on the past 7 days and
system reference instrument using paired t-  yesterday, respectively).
questionnaire®? tests and correlation coefficients.
Pearson coefficients (range): 0.05- Poor

0.28 & 0.14-0.29 (based on the past
7 days and yesterday, respectively).
Lowest r for vegetables; highest for
fruits and fruit juice.
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Eating 12-18 years  One 24-hour Mean intakes of 10 food groups Spearman’s correlations (range): Acceptable
behaviour old, dietary recall compared using correlation group 1: 0.723 - 0.961 & group 2:
scale® n =387 (group 1 analyses, separately for group 1 and 0.821 - 0.983. Lowest r for fried
completed the  group 2. meats and beans; highest for dairy
test instrument and non-nutritious foods such as
first while chips, ice cream, doughnuts,
group 2 brownies and chocolate candies.
completed the
reference Agreement between instruments Cohen’s kappa (range): group 1: Acceptable
instrument was tested using kappa coefficients.  0.42-0.87; group 2: 0.65-0.83. Group
first). 2 showed a slightly higher agreement
than group 1.
Short FFQ® 10-12 years Three 24-hour =~ Mean intake (weight/volume) and 16/21 food groups showed a Acceptable
old, dietary recalls  frequency for the 21 food groups significant (p<0.05) positive trend
n =205 were compared across survey (higher screener responses
response categories using Kruskal-  corresponded to higher mean intake).
Wallis tests, and the Wilcoxon
rank-sum test was applied to assess
whether there was a statistically
significant increasing or decreasing
trend across the ordered response
categories.
Kendall Tau correlations Kendall Tau Correlations (range): - Poor
coefficients were used to assess the 0.1 - 0.3. No correlation found for
strength of the association of the bread, red meat, meat products,
two rankings from the test and the chicken and sweet foods; highest for
reference instrument. fruit juice and breakfast cereals.
Beverage 12-18 years  Four 24-hour Mean intakes of 15 beverage Mean intake differences Poor -
intake old dietary recalls groups (range): 0 to 4 (fl 0z). Lowest mean  acceptable
questionnaire” n= 326 compared using paired t-tests. intake difference for energy drinks,

sweet tea and water; highest
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reduced-fat milk, fat-free milk, and
fruit juice).

Pearson correlations were used to Pearson coefficients (range): 0.26 Poor -
assess agreement between intakes -0.72. acceptable
from the test and reference
instrument for 15 beverage groups.
COMPASS 14-15 years Web-based Mean intakes for four food groups Kappa coefficient (range): 0.33-0.48  Poor -
(Cq) old, food record (fruit and vegetable, grain products, Lower kappa for meat and grain acceptable
questionnaire n =178 (the EaTracker = meat & alternatives and milk and products; highest for milk and fruit
81 tool) and alternatives) were assessed using and vegetables.
weight status correlational analyses (Spearman’s
coefficients for weight status and Spearman correlation coefficient Acceptable
kappa coefficients for dietary with weight status (males and
intake). females combined): 0.86.
Short food 9 and 13 Four-day food = Mean intakes for 23 food groups Spearman’s coefficients (range): Poor -
frequency years old, records were compared using Spearman 0.14-0.63. Lowest r for pizza and acceptable
questionnaire  n= 1642 correlation coefficients. potato chip; highest for fruits and
for Norwegian vegetables.
children %
Sensitivity (true consumers) and Sensitivity (range): 76-84% correctly ~Acceptable
specificity (true non-consumers) of  identified.
food intake compared to food Specificity (range): 66-83% correctly Acceptable
records was calculated. identified.
Dietary 12-18 years N/A Exploratory factor analysis for KMO = 0.781, Bartlett’s test of Acceptable
adherence old, model confirmation. sphericity y2 = 1043.15 (p < 0.001).
tool® n=723 “Good” model fit.
ISCOLE FFQ  9-11 year Three-day food Mean intakes for 23 food groups Spearman’s coefficient (range): Poor —
94 old, records were compared using Spearman’s 0.00-0.64. Lowest coefficients for acceptable
n=282 correlation coefficients. fruit, deep fried food and grains;

highest for milk and sugar sweetened

beverages.
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Cross-classifications percentages Cross-classifications (range): 0-1% Acceptable
(%) used to assess misclassification  for 19/23 food groups. Whole milk
of foods. (4.7%), dark-green vegetables
(2.2%), orange vegetables (1.3%)
and diet sodas (1.6%) had the highest
misclassification rates.
Construct (hypothesis-testing) P <0.05 for country differences and  N/A
validity was assessed using logistic ~ for parental education level which
regression to test differences in diet ~ was deemed “consistent among
scores based on sociodemographic ~ previous research”.
characteristics.
HBSC FFQ Not Blood Correlation analysis used to Pearson’s correlation (range): 0.066- Poor
questionnaire” reported, biomarkers compare blood biomarkers and diet  0.315.
adolescents scores. Spearman’s correlation (range): Poor
n =390 0.058-0.289.
French 14-17 years  Two 24-hour Mean intake differences for 17 Mean differences (range): -1.2 to Poor —
adaptation of  old dietary recalls ~ beverages were compared using 463.9 ml/day. Lowest mean acceptable
the beverage n=060 correlation analyses. differences for sweetened teas, hot
intake chocolate and sports drinks; highest
questionnaire for total water.
105
Spearman correlation (range): 0.13 Poor —
to —0.67. acceptable

*Refer to Table 1 for convergent validity cut-offs.
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5.6 Reliability

Table 4 summarizes the reliability evidence for the 11 methodological studies
reviewed3+39-60.63.69.71.78.81.84.94.105 (n—1 | screeners). Nine screener’?3863.69.7L7881.94105 were

60.84 were measured for internal

tested for test-retest reliability and two screeners
consistency. Most screeners (n=7/9) were classified as providing acceptable test-retest
reliability>460-69.71.78.84105 However, measures of agreement were generally lower for
meat, grains, and certain beverages, including sports drinks and sweetened tea. In
contrast, fruits, vegetables, dairy products, sugar-sweetened beverages, and some snack
foods demonstrated higher agreement, as evidenced by stronger correlations, kappa
values, or ICCs. Although test-retest reliability was not uniformly strong across all
measures, adolescent food screeners tended to perform consistently over time, and the
majority met accepted reliability thresholds. Internal consistency was assessed with
60,84

Cronbach’s alpha values ranging from 0.43 to 0.80 across food groups. Both studies

demonstrated acceptable values for most items.
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Table 4. Findings from methodological studies testing the reliability of food screeners designed for use among adolescents aged 10-17
years (n = 11 studies assessing 11 screeners)

Screener name [ref] Population, Methods and statistics used to Reliability results Classification
sample size assess reliability based on cut-off*
Kidmed 2.0 % 12-18 years ~ Agreement between attempts was Cohen’s kappa (range): 0.29-0.72 Poor-acceptable
old assessed using kappa statistics over a for 16 food groups. Lower kappa for
n=419 two-week interval. protein consumption; higher for fruit
and vegetables, pastries and sweets.
Kidmed 2.0 PL ¥ 10-18 years  Grouped correlation analysis between the Spearman’s correlation= 0.876. Acceptable
old two attempts was measured over a two-
n=102 week interval.
Food behaviour 8-10 years  Internal consistency measured using Cronbach’s alpha (range): 0.43-0.67. Poor-acceptable
checklist modified for  old Cronbach’s alpha for each food factor. Lower alpha for milk consumption
children n=97 and healthy eating factors; higher for
fruit and vegetable consumption
factor.
Eating behaviour 12-18 years  Correlation analysis between the two Spearman’s correlation (range): Acceptable
scale® old attempts was measured over a five-hour  0.744-0.985 for 10 food groups.
n =387 interval. Correlation analysis and kappa ~ Lower r for beans and vegetables;
statistics was used to assess their higher for meat, non-nutritious foods
agreement. and drinks such as such as chips, ice
cream, doughnuts, brownies,
chocolate candies and soda.
Cohen’s kappa (range): 0.49-0.79 Acceptable
for 10 food groups.
Short FFQ® 10-12 years  Quadratic weighted and simple kappa Cohen’s kappa (range): 0.30-0.82 Acceptable
old statistics were used to assess agreement  for 21 food groups. Lower kappa for
n =205 between attempts over a two-week bread, milk, pasta and meat; higher

interval.

for butter, types of bread, types of
milk and salty snacks.
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Beverage intake 6-18 years ~ Mean intakes of beverage groups for Mean intake differences: 0 —12 Acceptable
questionnaire ! old each attempt compared using paired t- (fl 0z). Statistically significant for
n=326 tests and correlation analysis over a two-  (p<0.005) for 3/15 groups.
three-week interval.
Pearson’s coefficients (range): Acceptable
0.313 - 0.78. Lower r for energy
drinks and sweetened juice; higher
for 100% fruit juice and fat-free
milk.
Short form FFQ 4 11-15 years  Agreement between the attempts was Cohen’s kappa (range): 0.30-0.54 Poor — acceptable
polish children 7 old tested using kappa statistics and cross- for 13 food groups. Lowest kappa
n=630 classifications over a two-week interval for fruit, vegetables and sweets;
highest for breakfast foods and
school meals.
Bland Altman plots were used to assess ~ Bland Altman plots: very scattered ~ Acceptable
agreement between attempts by plot both above and below the
comparing diet indices applied to each agreement lines.
attempt
Cross-classifications (range): 42.9 —  Poor — acceptable
80.1% agreement for 13 food
groups.
COMPASS (Cq) 14-15 years Mean intakes were compared between ICC (range): 0.41-0.69 for 8 food Poor — acceptable
questionnaire ¥ old attempts using intra-class correlations groups. Lower ICC for meat and
n=178 over a one-week interval. grain products; higher for milk and
fruit and vegetables.
Questionnaire to assess 10-15 years Internal consistency was measured using  Cronbach’s alpha: 0.80. Acceptable
snack consumption old Cronbach's alpha.
behaviours # n= 50
ISCOLE FFQ * 9-11 years  Mean intakes were compared between ICC (range): 0.37-0.78 for 23 food Poor - acceptable
old attempts using intra-class correlations groups. Lower ICC for dark-green
n=321 and Wilcoxon’s signed rank test over a and orange vegetables; higher for

five-week interval.

low-fat milk and sports drinks.
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Cross-classifications were used to assess
the percentage (%) of misclassifications
between attempts.

Misclassification rate (range): 0.0-
4.7%.

Wilcoxon’s signed rank test (range):
<0.001-0.504 (significant
differences for 16/23 groups).

Acceptable

Poor

French adaptation of 14-17 years Mean differences were compared using

the beverage intake old correlation analysis for 17 sweetened
questionnaire % n=159 beverage groups over a two-week
interval

ICC (range): 0.09-0.93. Lowest r for
hot chocolate and diet sodas; highest
for sweetened coffee, vitamin water
and flavored milk.

Acceptable

*Refer to Table 1 for reliability cut-offs.
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6 Discussion

6.1 Overview of the main findings

In this review, we set out to describe existing food screeners used with
adolescents, and to synthesize their measurement properties, including validity and
reliability. We identified 47 screeners used in high-income countries and analyzed 26 for
their psychometric properties. The screeners identified in the scoping review originated
from a wide range of countries and varied substantially in their structure, purpose, and
administration. When selecting an appropriate screener, researchers are therefore required
to align their screener of choice with the specific aims of their study, ensuring it was
developed with the target population in mind®*. By consolidating key information on each
screener’s characteristics and evaluation status, this review provides a foundation to
support researchers in making informed decisions about which screener best fits their
needs.

The systematic review revealed that only three screeners, including the
KIDMED 2.0%4, the KIDMED 2.0 PL*° and the French adaptation of the Beverage Intake
Screener!%, were comprehensively assessed for content, construct or criterion validity,

6788 were identified as being assessed for all

and reliability. Two other screeners
psychometric properties, but since their evaluation was conducted prior to 2010, they
were not included in the systematic analysis. These screeners showed that a more
rigorous approach is feasible, in contrast to most screeners, which were evaluated on only

one or two properties, leaving important aspects of validity unexamined. The Eating

Behaviour Scale®, while not comprehensively assessed, was reported to have the highest
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correlation coefficients across all food groups. This may result from the screener’s
shorter reference period, which allows less room for random error.

Despite the importance of examining the content validity of diet screeners, only
five out of 47 food screeners were properly assessed for this measurement property. Most
methodological studies used measures of association to evaluate the construct or criterion
validity of their tools. Content validity is crucial because it shows whether a screener’s
items adequately represent the behaviours it is meant to measure, forming the basis for all
subsequent measures of validity. Without strong content validity, statistical analyses
cannot reliably demonstrate that the screener measures adolescent dietary behaviours as
intended'?”. Further, several studies relied solely on pilot testing, which, while useful for
feasibility and clarity, cannot show whether a screener’s content represents the
behaviours it aims to measure?*?>, This overreliance could suggest a broader
misunderstanding of content validity, which highlights the need for structured approaches
such as expert review and cognitive interviewing. Without the proper approaches, a
screener may not truly reflect adolescent dietary behaviours, therefore limiting their
interpretability and usefulness.

While the quality of the assessments varied greatly, construct (convergent)
validity was the most frequently assessed form of validity. Most studies used correlation
analysis to compare data obtained from a screener with data from a reference instrument,
such as 24-hour recalls or food records, ensuring that the reference instrument matched
the recall period of the food screener. For example, the Eating Behaviour Scale®?
appropriately justified using a single 24-hour recall because the screener was designed to

measure intake the day prior, allowing for direct comparison. In contrast, other screeners
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aimed to capture usual monthly or yearly intake and needed several 24-hour recalls or
food records. To capture usual intake, most studies used food intake data collected over
either three$>%%4 or four’!:8! days. Due to this difference in their intended recall period, it
is not appropriate to expect comparable statistical associations across tools; instruments
designed to capture intake “yesterday,” will naturally show stronger alignment with
single-day reference measures than screeners aiming to estimate usual weekly or monthly
intake, which are inherently more prone to recall error.

Most screeners demonstrated poor to acceptable construct or criterion validity,
with few showing consistently strong validity across food groups. Studies that assessed
convergent validity using agreement-based metrics tended to report more favourable
results than those relying on correlation coefficients. Agreement statistics often appear
higher because they only assess whether two tools place individuals into the same general
intake categories, even when the actual amounts reported differ. Correlation coefficients,
however, capture those differences in magnitude, so they tend to be lower when one tool
systematically over- or underestimates intake*. As a result, stronger agreement values
may reflect the choice of statistic rather than genuinely better validity. For tools aiming
to compare direct intake values (i.e., those using “yesterday” as the recall period),
correlation statistics can be effective because the magnitudes align. However, screeners
that assess usual intake should rely on agreement measures, since their magnitudes are
not expected to match directly.

Performance of construct or criterion validity often varied depending on the
specific dietary component assessed. Consistent with past literature!->?3, foods that were

easier for adolescents to recall tended to be those they were both more willing and more

44



able to report. Grains and proteins were often underreported®-3-4, which aligns with
prior findings that show omissions may vary based on food groups among adolescents. In
addition, as adolescents gain greater autonomy over their food intake (especially snacks
which they may be responsible for preparing), they may be more likely to remember and
accurately report these items'. Indeed, we found that snacks and fruits were recalled more

34,62.69.71.81.82 "while less noticeable foods such as vegetables incorporated into

consistently
mixed dishes or cooking oils, were frequently omitted>+%2.

One of the key aspects of construct validity is structural validity. Structural
validity was not commonly measured in the food screeners reviewed. A screener with
high structural validity would show whether items cluster into meaningful dietary
constructs, for example, whether fruit and vegetable items load onto a shared “healthy
eating” factor or snack-related items form a distinct behavioural domain. This is
particularly important for screeners adapted to specific cultural contexts or dietary
guidelines'!?, Without evidence of high structural validity, it is unclear whether screeners
measure coherent constructs or just sets of loosely related items.

Food screeners remain useful for capturing dietary intakes quickly and at low
cost, making them appealing for researchers trying to assess food consumption patterns in
large groups or populations. Their modest convergent validity for several food groups,
together with generally strong test-retest reliability>*+60-6%.71.78.84105 ' qygoests they are
appropriate for classifying levels of intake and can measure food intake reliably, even if
they cannot estimate precise quantities®. Most studies that assessed test-retest reliability

reported acceptable stability over short intervals, indicating that adolescents tend to

provide consistent responses when the screener is administered more than once. For
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monitoring population-level behaviours, tracking adherence to recommendations, or
classifying adolescents into broad dietary categories, screeners provide meaningful, low-

burden insights.

6.2 Strengths and Limitations

The hybrid design strengthened this review by supporting both objectives,
beginning with broad coverage for the scoping review. Because not every screener
required a full quality assessment, we were able to include a wider range of tools than a
strictly systematic design would have permitted. This inclusivity was particularly
important for mapping the landscape of food screeners and capturing the diversity of
formats, target populations, and measurement aims.

The decision to cap screeners at a maximum of 30 items enhanced feasibility for
this objective; however, it also resulted in the exclusion of longer instruments that may
possess stronger psychometric properties. For instance, the Block Kids Food Screener!!!,
a widely used and well-regarded tool for assessing dietary intake among adolescents,
contains 41 items and was therefore excluded despite its established utility and robust
measurement properties. This decision was made to ensure that the included tools
remained brief. Because no established cut-off exists to distinguish a food screener from
a full food frequency questionnaire, a threshold of 30 items was applied. This threshold
was selected because it captures most instruments commonly classified as screeners and
approximates a completion time of 10 minutes or less based on data survey tools!'!>!13,
thereby maintaining the intended brevity of the instruments.

In the systematic review, the flexibility of the hybrid approach allowed for

targeted, rigorous synthesis where appropriate; however, the broad scope introduced
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several limitations that constrained the depth and comparability of the validity evaluation.
Screeners were validated with diverse reference methods and statistical approaches,
limiting direct comparison across screeners. Variation in the constructs assessed by each
screener further limited comparability; a more focused scope (e.g., screeners targeting
only fruit and vegetable intake) would have allowed clearer cross-screener comparisons.
Inconsistent reporting quality across validation studies created additional barriers, as
essential methodological details were often missing or inadequately described.

In the systematic review, the COSMIN Risk of Bias'!# appraisal was used to
assess the quality of validation studies for the screeners. A comprehensive citation search
was conducted to ensure all the relevant validation data was obtained. Screeners were
considered to have passed the quality assessment if more than 75% of their measurement
properties were rated at least “adequate.” This rigorous approach strengthens the report
by ensuring that only studies meeting established quality standards were included. The
COSMIN guidelines were selected because they provide the most comprehensive and
widely accepted framework for evaluating the methodological quality of studies assessing
measurement properties. Since food screeners function as measurement instruments,
COSMIN offered an appropriate and rigorous structure for assessing content, construct,
and criterion validity, as well as reliability, in a transparent and standardized manner.

Finally, although COSMIN provides defined criteria for evaluating
measurement properties'!4, these thresholds are not tailored to dietary assessment tools,
which often measure multiple dietary components. This means that it was necessary to

define our own cut-offs from methodological literature. Within a food screener, some
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food items scored in the acceptable range while others scored in the lower/unacceptable

range, making it difficult to provide an overall ‘grade’ for the tool.

6.3 Future research directions

Future work should prioritize improving the transparency, consistency, and
methodological rigour of food screener validation. Authors should use clear, standardized
validation terminology, as several studies in this review did include validation evidence
but were only identified through the scoping search, not the systematic search, because
their terminology did not include the expected validation keywords. Explicitly indexing
validation-related concepts would improve discoverability and reduce the risk of
overlooking relevant screeners. Greater transparency is also needed; many screeners are
described as fully validated despite only reporting some aspects of validity (often
convergent validity). Some validation procedures do not follow best practices as outlined
by the COSMIN guidelines®. In studies that were excluded from this review, methods
used to assess validity were either incomplete, insufficiently described, or not aligned
with COSMIN’s recommended standards for evaluating measurement properties. Clear
reporting on which aspects of validity have and have not been established would help
researchers judge a tool’s readiness for use.

Existing frameworks, such as the COSMIN guidelines?, provide a strong
foundation for improving the validation of dietary screening tools. Developing or
adopting food screener-specific reporting guidelines could promote more appropriate
validation methods, more consistent reporting, and clearer expectations for
methodological quality, especially given the improper or incomplete approaches used in

some studies. Future research should also define cutoffs for commonly used validation
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statistics, as the lack of agreed-upon thresholds makes it difficult to judge whether
screener performance is adequate for practice. Consensus-building efforts, such as expert
panels or methodological reviews, could further standardize expectations and improve
comparability across studies. Together, these steps would strengthen the evidence base

and support the development of more robust food screeners for this population.

7 Conclusion

This review mapped the landscape of food screeners available for adolescents
and found that, despite the wide range of screeners available, evidence supporting their
validity remains uneven, inconsistently reported, and often difficult to interpret. By
bringing together existing screeners and identifying key methodological gaps, the review
clarifies the current state of the field and highlights shortcomings in validation practices.
These findings underscore the need for more coherent, transparent, and methodologically
rigorous approaches to developing and evaluating brief, practical, and scientifically

robust screeners for adolescent dietary assessment.
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9 Appendices

9.1 Appendix 1: Search strategies

Medline

Primary Search Conducted: Dec 1%, 2025

Link: Proposed Search Strategy

Searches Results
1 exp adolescent/ 2368617
2 (adolescen™ or teen™ or youth*).ti,ab,kf. 528448
3 1 or2 2517563
4 "diet surveys"/ 10204
5 (diet* adjl (screen* or questionnaire* or survey)).ti,ab,kf. 3598
6 (food* adjl (screen* or questionnaire* or survey )).ti,ab,kf. (1197
7 4 or5or6 14102
8 3 AND 7 3590
9
Scoping 8 AND 2010:2025.(sa_year) 2050
Review
10 ("28608728" or "40944152").ui. 2
11 9 AND 10 2
1 exp 'rep‘ro'(‘iumblhty of results"/ or exp "sensitivity and 1047705

specificity"/
13 (validit* or reliab* or psychomet* ).ti,ab kf. 912815
14 12 or 13 1735155
15
Systematic |9 AND 14 280
Review
16 (“28673606 or “377397317).ui. 2
17 15 AND 16 2
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Embase

Primary Search Conducted: Dec 1%, 2025

Link: Proposed Search Strategy

# Searches Results
1 exp adolescent/ 2180018
2 (adolescen™® or teen* or youth*).ti,ab,kf. 698538
3 1or2 2370774
4 "diet surveys"/ 327589
S (diet* adjl (screen® or questionnaire* or survey)).ti,ab,kf. 5274
6 (food* adjl (screen™® or questionnaire™ or survey )).ti,ab,kf. 1387
7 4 or5or6 332040
8 exp "reproducibility of results"/ or exp "sensitivity and specificity"/ (824270
9 (validit* or reliab® or psychomet* ).ti,ab kf. 1186624
10 8 or9 1860244
11 3 AND 7 AND 10 AND 2010:2025.(sa_year) 536
CINAHL
Primary Search Conducted: Dec 9®, 2025
Searches esults
31 (MH "Adolescent Nutrition") OR (MH "Adolescent Health") OR 655010
(MH "Adolescence+")
S2 XB (adolescen* or teen* or youth) 252292
S3 S1 or S2 726343
sS4 '('(Dl\/i[ePtIJr"")Q)uestlonnalresﬁL") OR (MH "Surveys+")) AND (MH 99917
S5 XB (diet* N1 (screen* or questionnaire™ or survey)) 3457
S6 XB (food* N1 (screen® or questionnaire® or survey)) 10938
S7 S4 or S5 or S6 36537
S8 (MH'"R'eproducibility of Results") OR (MH "Sensitivity and 157868
Specificity")
S9 XB (validit* or reliab®* or psychomet*) 211107
S10  |S8 or S9 330964
S11  |S3 AND S7 AND S10 AND (DT20100101-20251231) 436
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9.2 Appendix 2: Inclusion and exclusion criteria

CATEGORY INCLUSION CRITERIA EXCLUSION CRITERIA
PARTICIPANTS Studies involving children and youth >10 to <17 Children <10 years or adults >18 years.
years.
Studies that enroll participants diagnosed with a disease
Studies with healthy participants. (including obesity) or hospitalized with an illness or
injury.
INTERVENTION/ Screener can be completed independently (self- Screener is filled out by parents (proxy reporting).
EXPOSURE administered), with or without parental assistance.
Multifactorial screeners assessing more than a Screener assess a single food (e.g. milk) or nutrient (e.g.
single food or nutrient. fat intake).
Screener includes 30 items or less. >30 items.

COMPARATOR Twenty-four-hour dietary recalls, food frequency N/A
(IF APPLICABLE) | questionnaires, food records, or nutritional
biomarkers (i.e., doubly labelled water,
carotenoid) can be included as comparators to
assess convergent validity

OUTCOMES Screener must have been previously tested for Screener has not yet been tested for validity or

(SYSTEMATIC validity or reliability reliability

REVIEW ONLY)

TIMING Studies with a publication date from January 2010 | Studies with a publication date prior to January 2010.
to present date.

STUDY DESIGNS Randomized controlled trials (RCTs) Systematic reviews (meta-analyses)
Non-randomized studies (e.g., quasi-RCTs) Narrative reviews/Scoping reviews
Quasi experimental studies: controlled Abstracts, conference proceedings

before/after (CBA), interrupted-time series (ITS) Pre-prints

Observational studies: prospective and Letters to the editor
retrospective cohorts, case-control studies, cross-
sectional studies based on survey data Commentaries

Case reports
Uncontrolled trials or before/after studies

Qualitative studies

SETTING Studies done in high-income countries as defined | Studies done in middle or low-income countries
by the World Bank Organisation 3

OTHER Studies published in peer-review journals Screener does not include assessment of food

Studies published in English or French intake/food choices (i.e., assessing food-related
practices or eating behaviours like skipping breakfast,
food literacy).

Articles that were not peer-reviewed

Studies published in another language other than
English or French.
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9.3 Appendix 3: Table of quality assessment results determined from the COSMIN risk of bias checklist

for food screeners designed for use with adolescents aged 10-17 years (n=26 screeners)

Screener name

2z — )
= g E = % > - %‘J
= %; g :g 2 % > g.o > ?é E 2= ;:: ?, E E
£& S 5 &F% SF SEF EE EF 8
KIDMED 2.0°4 | Very Very N/A N/A Very N/A N/A Very Sufficient
good good good good
Modified beverage and | Inadequat | N/A N/A N/A Inadequat | N/A N/A N/A Insufficie
snack questionnaire %’ | e e nt
NHANES dietary | Inadequat | N/A N/A N/A Inadequat | N/A N/A N/A Insufficie
screener questionnaire®’ | e € nt
KIDMED 2.0 Poland*’ | Very Adequate | N/A N/A N/A Adequate | N/A Adequate | Sufficient
good
Food behaviour | Inadequat | N/A Very N/A N/A N/A Very N/A Inconsist
checklist modified for | e good good ent
children®
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Breakfast eating habits
questionnaire ¢/

Y outh risk behavior
surveillance system
questionnaire?”
Eating behaviour

scale®

Short FFQ%’

Beverage intake
questionnaire”!
Fruit and vegetable
questionnaire’
Short form FFQ 4
polish children”®
OPIC dietary intake
questionnaire &’
COMPASS (Cq)

questionnaire®’

Doubtful | Doubtful | N/A N/A N/A N/A N/A N/A Insufficie
nt
Inadequat | N/A N/A N/A Very N/A N/A N/A Inconsist
e good ent
Inadequat | N/A N/A N/A Very N/A N/A Very Inconsist
e good good ent
Inadequat | N/A N/A N/A Very N/A N/A Very Inconsist
e good good ent
Inadequat | N/A N/A Very Very N/A N/A Adequate | Sufficient
e good good
Inadequat | N/A N/A N/A Inadequat | N/A N/A N/A Insufficie
e e nt
Inadequat | N/A N/A N/A N/A N/A N/A Very Inconsist
e good ent
Inadequat | N/A N/A N/A N/A N/A Doubtful | N/A Insufficie
e nt
Inadequat | N/A N/A N/A Very N/A N/A Very Inconsist
e good good ent
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Short food frequency
questionnaire for
Norwegian children %

Dietary adherence
tool?®?

Questionnaire to assess
snack consumption
behaviours 8/

ISCOLE FFQ?!-%4

HBSC questionnaire®’-

99
CoCu FFQ%

NDNS short FFQ/?

Foodstuffs

questionnaire /%

Inadequat | N/A N/A N/A Very Very N/A N/A Inconsist
e good good ent
Inadequat | Doubtful | Very N/A N/A N/A N/A N/A Inconsist
e good ent
Inadequat | Doubtful | N/A N/A N/A N/A Adequate | Doubtful | Insufficie
€ nt
Inadequat | N/A N/A Very Very N/A N/A Very Sufficient
e good good good
Inadequat | N/A N/A N/A Very N/A N/A N/A Inconsist
e good ent
Inadequat | N/A N/A N/A Inadequat | N/A N/A Doubtful | Insufficie
€ e nt
Adequate | Doubtful | N/A N/A Very N/A N/A N/A Inconsist
good ent
Very Adequate | N/A N/A N/A N/A N/A N/A Sufficient
good
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Canadian Food Intake

Screener for

Adolescents’*
French adaptation of | Very Very N/A N/A Very N/A N/A Very Sufficient
the Beverage intake | good good good good
ol I
Jeddah FFQ 177
Dietary habits | Adequate | Adequate | N/A N/A Inadequat | N/A N/A N/A Inconsist
questionnaire’?8 e ent
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47 screeners)

%Qa
Country of origin
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9.4 Appendix 4: Countries of origin of food screeners designed to measure food
intake among adolescents aged 10-17 years (n
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