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Abstract

Background: Food and nutrition literacy is a newly emerged concept to connect food-related knowledge and skills
to healthy diets. Its promotion is important to protect children as they eat too many low-nutrient, high-energy foods.
Food and nutrition literacy promotion needs multi-dimensional interventions. In the process of developing an
intervention to promote food and nutrition literacy, the present review protocol aims to critically examine the evidence in
the area of school-based interventions for promoting food and nutrition literacy (FNLIT) in elementary school children.

Methods:We will search PubMed/MEDLINE, EMBASE, Web of Science, CENTRAL, and ProQuest (from inception onwards).
Additional studies will be identified through manual searching of reference lists. Quantitative studies (e.g., randomized
controlled trial, quasi-randomized trials, and cluster randomized trials) evaluating the effect of interventions to promote
food and nutrition literacy in elementary school children (5–12 years old) will be included. Main outcomes will be food
and nutrition literacy at functional, interactive, and critical levels. Secondary outcomes will be dietary intake indicators (e.g.,
healthy eating index, DDS) and health outcome measures (e.g., reduction in BMI and less weight gain). Two reviewers will
independently screen all citations, full-text articles, and abstract data. Potential conflicts will be resolved through discussion.
The study methodological quality (or bias) will be appraised using appropriate tools. If feasible, we will conduct random
effects meta-analysis. The quality of the included studies will separately evaluate using the validated Quality Assessment
Tool for Quantitative Studies, developed by the Effective Public Health Practice Project (EPHPP). Data will be extracted by
two reviewers from the identified relevant literature. Standard data synthesis and analysis will be used for the review.

Discussion: This systematic review will summarize the evidence regarding the components, implementation methods, and
effectiveness of the interventions of food and nutrition literacy promotion in elementary school children. The results of this
review will provide a useful reference for policymakers and curriculum developers to assess education curricula and
develop practical learning and teaching strategies to improve students’ food and nutrition literacy.

Systematic review registration: PROSPERO (CRD42019135118)
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Background
Non-communicable diseases (NCDs) are the major cause of
mortality and morbidity globally [1]. The World Health
Organization (WHO) has estimated that by 2020, NCDs will
account for 80% of the global burden of disease [2]. In devel-
oping countries, including Iran, the prevalence of NCDs has
increased over the past few years [3]. Most NCDs are associ-
ated with modifiable lifestyle factors [4]. It is well docu-
mented that high-risk behaviors such as meal skipping,
unhealthy eating behaviors, and low physical activity is in-
creasing among children and adolescents [5–8]. This has re-
sulted in growing prevalence of overweight and obesity
among children and adolescents in many countries [9, 10].
Health literacy is considered as one of the most im-

portant personal skills to enable individuals to control
health determinants. Nutbeam described health literacy
as “the cognitive and social skills which determine the
motivation and ability of individuals to gain access to,
understand and use information in ways which promote
and maintain good health” [11]. He highlighted the im-
portance of achieving health literacy at functional, inter-
active, and critical levels [11]. Due to the wide scope of
health issues, studies suggest that one should consider
health literacy more specifically [12]. As a result, specific
areas of health literacy, including food literacy and nutri-
tion literacy, have been proposed and conceptualized.
Studies that assessed the relationship between two con-
cepts suggested a wide multifaceted topic that can be
called food and nutrition literacy (FNLIT) [13, 14].
Evidence shows that promoting FNLIT is a key factor

in healthy food choice and following healthy eating pat-
terns in children and adolescents [15–17]. Increasing
evidence show that interventions to improve food and
nutrition literacy can have a positive effect on the food
and nutrition skills and dietary patterns including food
selection, food preparation, increased fruit and vegetable
consumption, increased self-efficacy in these areas, and
improved diet quality [18, 19].
Guided by Nutbeam’s hierarchical model of health liter-

acy [11], food literacy/nutrition literacy have been catego-
rized in three levels: (1) functional food/nutrition literacy
is the knowledge and ability to obtain information from
various sources and understanding and comprehending it
as well as practical skills and strategies to promote health;
(2) interactive food/nutrition literacy includes interper-
sonal skills with experts, peers, and other people to share
and discuss necessary food and nutritional information;
and (3) critical nutrition literacy refers to the ability to
critically analyze food and nutrition information, under-
standing the food impact on the environmental as well as
having the will to participate in actions to address barriers
to nutritional health [11, 20–23].
Functional literacy is considered as the lowest level and

critical literacy as the highest [11, 20]. In a study conducted

in Iran, the cognitive and skills domains of FNLIT were
identified for elementary school children. The cognitive do-
main included two subdomains, namely, understanding
food and nutrition information, and nutritional health
knowledge. The skills domain included seven subdomains
examining functional FNLIT, interactive FNLIT, food
choice literacy, critical FNLIT, and food label literacy. In
this study, for the first time, components of FNLIT dimen-
sion were identified in elementary school children [14].
Due to the novelty of the concept of FNLIT, a com-

prehensive intervention to promote FNLIT, especially at
the interactive and critical levels, has not been yet devel-
oped. Some of the interventions related to the promo-
tion of food literacy/nutrition literacy mentioned in
some studies are as follows [15, 24–26]:

– Educating individuals about portion sizes and daily
food group, describing and learning how to read
nutritional labels and apply them to one’s dietary
change by training and video programs

– Training in gardening and planting
– Cookbooks that feature healthy recipes
– Functional guideline for food purchasing using an

empty grocery list in accordance with the traffic
light-coded food labels

– Media literacy/critiquing a food commercial

The promotion of FNLIT in children seems to be one of
the most important elements in improvement of healthy
dietary pattern and prevention of diet-related non-
communicable diseases for several reasons. First, FNLIT is
related to everyday living activities, i.e., food related activities,
including eating [27]. Second, it “empowers individuals,
households, and communities to protect diet quality through
change and strengthen dietary resilience over time” [28].
Children who develop interactive and critical skills of FNLIT
find it easier to manage their food choices, resolve conflict of
their different interests, interact nutritional information with
others, and participate in action to address barriers.
Third, based on the evidence, interventions in the early

years of life are recommended to take advantage of the
child learning ability and more possibility of successful
stabilization of healthy behavior into adulthood [29]. The
fourth rationale for the importance of FNLIT promotion
is derived from its relevance in the context of school.
Schools have direct contact with students for approxi-
mately 6 h each day and for up to 13 critical years of their
social, psychological, physical, and intellectual develop-
ment [30]. The school settings have been identified by the
WHO as an ideal setting to teach children and adolescents
about healthy dietary habits and help them to make
healthy and informed food choices [31]. However, lack of
documented policies and programs in the field of FNLIT
is a problem, especially in developing countries.
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According to the studies, FNLIT has multi-
dimensional political, cultural, and social characteristics.
This multi-dimensional nature of this concept confirms
the need for multi-dimensional interventions to improve
FNLIT [12, 28]. The first step to develop this type of
intervention involves referring to the evidence and mod-
eling based on the effective and successful interventions
[32]. This approach guides researchers to find ways to
integrate components of prevention programs in ways
that are acceptable and meaningful to the school setting
and to evaluate results. Therefore, this review aims to
collect interventional studies related to FNLIT promo-
tion among school-age children through searching for
relevant scientific literature. After the final selection and
extraction of the data, components, implementation
methods, and effectiveness of the interventions will be
identified and reported in the form of a systematic re-
view to be used as a guide in developing interventions
with the same purpose.

Methods
The objectives of this study will be to systematically de-
termine components within interventions that have an
impact on children’s food and nutrition literacy (at func-
tional, interactive, and critical levels) among elementary
school children (5–12 years old).
The objectives of this study are to:

1. Determine components within interventions that
have an impact on food and nutrition literacy (at
functional, interactive, and critical dimensions)
among elementary school children (5–12 years old).

2. Determine the implementation methods of food
and nutrition literacy interventions (at functional,
interactive, and critical dimensions) among
elementary school children (5–12 years old).

3. Determine the effectiveness of interventions in
promotion of FNLIT (at functional, interactive, and
critical dimensions) among elementary school
children (5–12 years old).

Study design
The present protocol has been registered within the PROS-
PERO database (registration number CRD42019135118)
and is being reported in accordance with the reporting
guidance provided in the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses Protocols (PRISMA-P)
statement [33] (see checklist in Additional file 1). The
proposed systematic review and meta-analysis will be con-
ducted following the guidance in the Cochrane Collabor-
ation Handbook of Systematic Reviews [34]. The methods
and results will be reported in accordance with the report-
ing guidance provided in the Preferred Reporting Items for

Systematic Reviews and Meta-Analyses (PRISMA) state-
ment [35].

Criteria for considering studies for this review
Types of studies
Quantitative studies (e.g., case-control studies, pre-post
studies, randomized controlled trial, quasi-randomized trials,
and cluster randomized trials) evaluating the effect of inter-
ventions to promote food and nutrition literacy in elemen-
tary school children (5–12 years old) will be included.

Types of participants
We will assess all studies whose target group are elem-
entary school students (5–12 years old).

Types of interventions
Any type of studies available in English featuring inter-
ventions that contain one or more components of food
literacy/nutrition literacy [36], including understanding
of food and nutrition information, knowledge of food
and nutrition, the skill of finding information from vari-
ous sources, meal and snack preparation, increasing the
consumption of fruits and vegetables, reducing the con-
sumption of prepared foods, healthy food choice, and
the skill of reading and analyzing food labels in school
setting, will be included in the review without consider-
ing the time limit. The studies that focus on nutritional
interventions related to diseases such as type II diabetes
and obesity will be excluded.

Types of outcome measures
Referring to Nutbeam’s tripartite model [11, 21], which
considers three levels of literacy (functional, interactive,
and critical), the main outcomes evaluated in this review
consist of food and nutrition literacy at functional, inter-
active, and critical levels. Examples of related behaviors
at each level are as follows:
Functional food and nutrition literacy: improve meal

planning, prioritizing healthy meal choices, reading nu-
trition facts labels, cooking skill confidence, and desire
to fewer fast food meals. Increase in fruit and vegetable
and whole grain consumption [37] and preparing fruits
or vegetables in a new way [38].
Interactive food and nutrition literacy: family-child

feeding interactions [37], skill of saying “no” to un-
healthy food, and emotional skills [14].
Critical food and nutrition literacy: trying ethnic and

unfamiliar food [39], food label literacy [40], improving
school social environment, increasing school community
connections [41], and engagement with issues of social
justice and equity in food systems [42].
Successful interventions and those that include theor-

ies and hands-on activities to enhance literacy will be
taken into account.
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Secondary outcomes include improvement in diet
quality (e.g., healthy eating index) [16], dietary intake in-
dicators (e.g., DDS), reduction in BMI and less weight
gain [43], and indicators of quality of life/wellbeing [44].
The study outcomes will not be a criterion to enter

the study, and all the positive and negative outcomes will
be checked.

Search methods for identification of studies
Electronic searches
The primary source of literature will be a structured
search of major electronic databases (from inception on-
wards): PubMed/MEDLINE, EMBASE, Scopus, Web of
Science, and CENTRAL. The secondary source of poten-
tially relevant material will be a search of the grey or diffi-
cult to locate literature, including ProQuest and Google
Scholar. We will perform hand-searching of the reference
lists of included studies, relevant reviews, or other relevant
documents. The literature searches will be designed and
conducted by the review team which includes two experi-
enced health information specialists. The search will in-
clude a broad range of terms and keywords related to
“food literacy,” “nutrition literacy,” “children,” “adoles-
cents,” and “interventions”. A draft search strategy for
multiple databases is provided in Additional file 2.

Data collection and analysis
Selection of studies
All the identified studies of different sources will be
transferred to Endnote and systematically de-duplicated,
and a merged library will be created. Two reviewers will
independently screen the titles and abstracts according
to a pre-defined inclusion criteria checklist and will ex-
clude unrelated ones. In case of disagreement between
the reviewers, the judgment of article inclusion in the
study will be made by a third person. The full texts will
be read by the two individuals separately, and the final
decisions will be made based on the checklist of inclu-
sion criteria. The PRISMA (Preferred Reporting Items
for Systematic Review and Meta-Analyses) flowchart
[33] will be used to document the selection process.

Data extraction and management
A data extraction form will be designed and used to ex-
tract information from each study report. Information of
interest will include the following:

� Study characteristics: study design, year of
publication, journal, year (or period) of study
conduct, and geographical location of study conduct

� Participant characteristics: sample size, age (e.g.,
mean with standard deviation, range), and gender

� Intervention characteristics: intervention (name and
type), intervention description (components of

intervention, intervention duration/follow-up), and
timing of post-intervention evaluation

� Outcome results: data collection method (e.g.,
validated tools), main outcomes including
improvement in FNLIT at functional, interactive,
and critical literacy and secondary outcomes
including improvement in diet quality (e.g., healthy
eating index) [16], dietary intake indicators (e.g.,
DDS), reduction in BMI and less weight gain [43],
and indicators of quality of life/wellbeing [44]

The content of each included studies will be extracted
by two team members, independently, and potential
conflicts will be resolved through discussion. Authors of
primary publications will be contacted for data clarifica-
tions or missing outcome data, as necessary.

Assessment of risk of bias in included studies
Appraisal of study quality
Two reviewers will separately evaluate the quality of the
included studies using the validated Quality Assessment
Tool for Quantitative Studies, developed by the Effective
Public Health Practice Project (EPHPP) [45]. This tool
was developed in order to provide high-quality system-
atic reviews of articles relating to public health topics
[46]. Eight aspects of quality are assessed: (1) selection
bias, (2) study design, (3) confounders, (4) blinding, (5)
data collection methods, (6) withdrawals and dropouts,
(7) intervention integrity, and (8) analysis, leading to an
overall methodological rating of strong, moderate, or
weak [46]. The quality of all the included studies will be
assessed by the first author. The second and third au-
thors will each check one third of the publications for
completeness and accuracy of the quality assessment.
Differences in the quality assessment will be resolved by
discussion among all of the authors.

Data synthesis
The data from each paper (e.g., study characteristics,
context, participants, outcomes, and findings) will be
used to build evidence tables of an overall description of
included studies. If feasible and appropriate, data points
from primary observational studies will be used to per-
form random effects meta-analyses. Since heterogeneity
is expected a priori, we will estimate summary estimates
(e.g., mean differences, standardized mean difference)
and its 95% confidence interval using the random effects
model. The random effects model assumes the study
prevalence estimates follow a normal distribution, con-
sidering both within- and between-study variations. For-
est plots will be used to visualize the extent of
heterogeneity among studies. We will quantify statistical
heterogeneity by estimating the variance between studies
using I2 statistic. The I2 is the proportion of variation in
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prevalence estimates that is due to genuine variation in
prevalence rather than sampling (random) error. I2

ranges between 0 and 100% (with values of 0–25% and
75–100% taken to indicate low and considerable hetero-
geneity, respectively). We will also report Tau2 and
Cochran Q test with a P value of < 0.05 being considered
as statistically significant (heterogeneity). If quantitative
synthesis is not appropriate, the findings will be summa-
rized and discussed. Conclusions will be also formed on
the basis of the power of each of the studies. After sum-
marizing the results and providing conclusions that lead
to improving interventional decision-making, the most
successful and effective interventions will be identified.

Additional analyses
If sufficient studies are identified and data points are avail-
able, potential sources of heterogeneity will be investigated
further by subgroup or meta-regression analysis according
to baseline characteristics and methodological covariates.
We plan to conduct analyses by sex (girls vs boys) [47],
age (e.g., children vs adolescent, midpoint of age range as
continuous variable) [36, 47], type of study (RCT, case-
control, pre-post, etc.), food literacy/nutrition literacy level
(e.g., low, moderate or high), sample size (e.g., < 1000,
1000–5000, or > 5000 participants), and study quality (e.g.,
low/moderate vs high-risk of bias). Small study effects (or
publication bias) will be assessed by inspection of the fun-
nel plots for asymmetry and with Egger’s test [48] and
Begg’s test [49], with the results considered to indicate po-
tential small study effects when P values are < 0.10.

Discussion
The combined impact of poor diet and being overweight
and obesity rates continue to raise health and economic
concerns around the globe. Dietary behavior change and
obesity prevention interventions targeting at children are
necessary in order to prevent the onset of chronic dis-
eases later in life. Reducing current nutrition-related
chronic diseases, such as childhood epidemic of obesity,
requires improving their food and nutrition literacy [50].
A goal of food literacy is to bridge the gap between what
children know and want to practice. As regards food
skills needed for translating knowledge into practice,
food and nutrition literacy can have a key role in foster-
ing healthy eating behavior [51].
This systematic review will summarize the evidence re-

garding the components, implementation methods, and
effectiveness of the interventions of food and nutrition
literacy promotion in elementary school children. One
potential by-product of this review is providing a useful
reference for policymakers and curriculum developers to
assess education curricula and develop practical learning
and teaching strategies to improve students’ food and
nutrition literacy. This review will provide insight on the

extent to which health providers, educators, families,
and students may have an important role in children’s
healthy lifestyle behaviors and how their involvement in
food and nutrition literacy promotion may contribute to
healthier children.
There are several limitations of our planned systematic

review methods.
The potential limitations at evidence source (study

level) include the following:

– Lack of studies that have assessed the effect of food
literacy or nutrition literacy interventions on
functional, interactive, and critical dimensions
separately.

– Lack of an adequate control or comparator group in
studies, limiting the ability to determine the true
effect(s) of the intervention.

Since many studies do not directly use the term food lit-
eracy or nutritional literacy, we may miss some interven-
tions related to the improvement of some components of
food and nutrition literacy. However, the search strategy
in our study is highly sensitive to overcome this limitation.
The results of the review will be utilized to assess edu-

cation curricula and develop practical learning and
teaching strategies to improve students’ food and nutri-
tion literacy in Iran which can be utilized by other coun-
tries as well.
This review is intended for publication in a peer-

reviewed journal. Analyses and scripts will be made pub-
licly available. Any changes to the protocol will be docu-
mented as well.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s13643-020-01339-0.

Additional file 1. PRISMA-P 2015 Checklist.

Additional file 2: Table S1. Electronic search strategies.
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