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Abstract To evaluate different methods in lifting food literacy which are applied to preschool children. Most 
articles are based on cross-sectional studies, an observational longitudinal design is seldom used, making it 
difficult to identify the true effectiveness of the methods. Thus, this article use a longitudinal method, 
including several online database. A systematic article based on longitudinal researches, by searching data in 
four electronic databases, Web of Science, PubMed, Elsevier (Science Direct) and Google Scholar, setting 
eligibility criteria, data selection, extracting data, data synthesis and quality assessment. Study identifies 771 
original data, and after the de-duplication and eligibility selection, 9 studies are included in the article. Despite 
the small amount of literature applied, evidences are quiet useful. In comparison of caregiver-based 
intervention and classroom-based intervention, the later shows more effectiveness in short-term awareness 
training. Also, great potential has been found in technology-based intervention. The authors recommend 
future studies to focus on longitudinal research, so as to assess the potential of early childhood food literacy 
intervention, the mechanism and methods of these studies, the duration and effectiveness in different follow-
up time etc. 

1 Introduction 
Diet-related diseases have been one of the most serious 
problems everlasting. It could arouse malnutrition, which 
results to a various of chronic diseases, such as 
gastroenteritis, cardiovascular diseases and overweight or 
obesity. Meanwhile, there is an increasing focus of diet-
related diseases. There has been numerous studies 
interpreted the relationship between diet-related behaviors 
and food literacy. Food literacy presents positive to 
support health. However, food literacy in many countries 
is insufficient. Studies prove that most eating behaviors 
are long-lasting, and are originated from the childhood 
experiences, both from the environment exposure and 
early cognitive characteristics. 

Existing projects on early intervention to preschool 
children are based on the environment children exposed to. 
Most of them are based on a caregiver intervention and the 
school-based intervention. Both of them have proved to be 
effective, but most article and researches are based on 
cross-sectional cohort, the value of early intervention on 
food literacy can not be concluded accurately. Another 
novel category is to take advantage of the technology. But 
due to the lack of research quantum, it is only on the 
preliminary stage like investigating whether this kind of 
new strategy could be useful. Broadly speaking, these kind 
of researches are mainly applied to elder children and 
adolescents, yet it still has large upside potential to 

preschool children. The access to technology can be 
divided into more aspects than the other two interventions, 
and its assess to the the data can enlarge the subject size. 

2 Material and Methods 
Based on the concept of food literacy, this paper uses a 
systematic article methodology, through searching data, 
setting eligibility criteria, data selection, extracting data, 
data synthesis and quality assessment. 

2.1 Data sources and searched 

The following databases are sourced from four electronic 
databases, Web of Science, PubMed, Elsevier (Science 
Direct) and Google Scholar. Searches were restricted to 
human subjects, and English language, but there were no 
restrictions for publication data. For the purpose of the 
present article, ‘preschool children’ referred to individual 
aged from 3 to 6 years old, before entering primary schools, 
and ‘food literacy’ referred to ‘a collection of inter-related 
knowledge, skills and behaviors required to plan, manage, 
select, prepare and eat foods to meet needs and determine 
food intake’. the outcome of food literacy is analyzed by 
food. Due to the concept of food literacy, the data base was 
searched using the key words or MeSH words: ‘preschool 
children’ in combination with ‘school-based/care-center 
project’,or ‘parental/caregiver intervention’,or 
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‘technology intervention’ , ‘eating habits//fruit and 
vegetable intakes’,or ‘nutrition knowledge’ 

2.2 Study Selection and Eligibility Criteria 

 
Fig 1. Eligibility criteria 

 
After removing the duplicates, records were screened 

in two phases using procedure (Figure 1). In phase one, 
title and abstracts were screened through the phase one 
eligibility criteria described in Figure 1. The full texts of 
all studies were screened through the phase two.In phase 
two, title and abstracts were screened through the phase 
two eligibility criteria described in Figure 1. 

3 Analysis of the general characteristics 
of research literature 

3.1 Distribution of publication sources 

The number of papers included and excluded at each stage 
of the article process is reflected in Figure 2. The diagram 
shows overall number of references screened. 
Consequently, the final number of included studies are 
presented for behaviour outcomes only that were the focus 
of the current article——diet, adioposity/body mass, 
nutrition knowledge, food and vegetable intake. 

Studies were included where participants were 
children aged >3 years and <6 years, and living in middle- 
and high-income countries as defined by the World Bank[7]. 
Only observational longevity study designs, including 
case-control, prospective, and retrospective designs, were 
included. The exposure of interest was caregivers, care-
giving centers, kindergartens, and technology, there was 
between-child variation in exposure, for example by 
timing of attendance (i.e., age when projects started.versus 
non-attendance. Studies were included where outcomes 
were objectively assessed or proxy/self-reported measures 
of diet, body mass index, nutrition knowledge, or fruit and 
vegetable intake. Studies excluded systematic articles. 

After identified 771 articles, 494 deduplication articles 
were removed, 277 articles underwent title/abstract 
screening, and 47 full texts articles were articleed. 9 food 
literacy attributes met the eligibility criteria of the article 
and were included. Among these, two studies [6,15] reported 
on adiposity/body mass, one study (6) reported on 
nutrition knowledge, four studies [1,3,4,14] reported on fruit 
and vegetable intakes, six (1,2,5,9,14,15) studies reported 
on diet. Some studies reported on more than one of the 
adiposity/body mass, nutrition knowledge, fruit and 
vegetable intakes, and diet. 

 
Fig 2. PRISMA diagram 

4 Summary of Included Studies 
A detailed description of each study’s characteristics can 
be seen in Table 1. All included studies were from high-
income countries, with five from the United States [1-4,9], 
one from Portugal [5], one from South Korea [6], one from 
the Netherlands [14], and one from Japan [15]. Samples were 
generally related to children’s gender (although one study 
did not mentioned) [4], but varied greatly both in size 
(between 93 and 4232 subjects) and ethnic composition 
(between 0% and 100% Asian, with 2 studies did not 
mentioned the race/ethnicity or country of birth [4,5], and 
one study providing information only for country of birth 
[14]. Included studies assessed exposure to caregivers, 
classrooms, or technology. Two studies were exposed to 
the intervention of caregivers [1,15], three studies were 
exposed to classrooms’ intervention [2,3,6], four studies 
were exposed to technology [4,5,9,10]. 

4.1 Caregiver-based intervention effect 

Two studies evaluated the longitudinal relationship 
between childcare during early childhood. The conclusion 
are accordant, but the measurement and outcome perform 
differently. In Mizuki Sata et al.[15]long term follow-up 
report, different caregiver present different impact on meal 
eating behavior and BMI, in the final report in 22 years, 
the subjects being cared for by grandparents at age 3 was 
associated with high prevalence of between-meal eating 

Phase 1-Title and Abstract 
Age of children at baseline≧4and ≦6 years 
Location of the study in high- or middle-income 
country (according to World Bank Standard…) 
Study design is observational longitudinal design 
Outcomes include adiposity/body mass, nutrition 
knowledge, food and vegetable intake and diet. 
 
Phase 2 - Full Text 
1.Age of children at baseline ( >3, at most <6) 
2.Location of the study in high- or middle-income 
country(according to World Bank Standard…) 
 
3.Study design observational longitudinal design 
4.There is between-children variation in the exposure 
5.Outcomes include adiposity/body mass, nutrition 
knowledge, food and vegetable intake and diet. 
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before dinner for boys and girls  at ages 6 and 12 years, 
compared to children cared for by mothers. At age 22 
years, boys cared for by grandparents had a higher 
prevalence of overweight than those cared for by mothers 
(18.5% versus 11.2%, P = 0.037), but no such difference 
was noted in girls. However, both boys and girls cared for 
by grandparents had higher mean BMI over time than 
those cared for by mothers (coefficient = 0.47 kg/m2 for 
boys and coefficient = 0.35 kg/m2 for girls). In P. A. 
Williams et al. [1] study, it took diet change as a key result. 
This paper found it had a substantial impact on children's 
at-home daily consumption of vegetables and use of low-
fat/fat-free milk, and also had a significant increase in the 
frequency of child-initiated vegetable snacking after 
nutrition education for parents.  

4.2 Classroom-based intervention effect 

Three studies evaluated the longitudinal relationship 
between education intervention during early childhood. 
Two of them were both taken place in Head Start 
classrooms, one from the Mission X program. In different 
outcome variations, the key findings are similar, but the 
conclusion have different aspects. In Jieun Kim et al.[6], 
study found that the mean differences in various 
anthropometric measures did not differ significantly 
between the groups adjusted for age, sex, and type of 
school. The Nutrition Quotient grades were significantly 
higher in the intervention group than the control group 
after the intervention (p = 0.000). In summary, the 10-
week South Korean MX program improved the eating 
behaviors and nutrition status of young children. In E 
Smith et al. [3] report, they used carotenoid as a 
measurement, all groups demonstrated an increase in 
carotenoid scores, including the comparison group. But 
children who were assigned to treatment B (access fruit 
and vegetable consumption plus education) had 
significantly higher carotenoid values than those assigned 
to treatment A (access only fruit and vegetable 
consumption) and comparison group. Hence, it gave a 
clear picture of the effect of food education that such 
education perform better than passive feeding method. In 
Susan L. Johnson et al. [2], both intervention and control 
groups demonstrated an increase in liking for the target 
food (p = 0.0001). However, the pattern of consumption of 
the target food was different, over time, for intervention 
and control groups (p < 0.005). Children in the 
intervention group who liked the target food consumed 
nearly double their baseline consumption at post-
intervention (p < 0.0001;) and maintained this increase at 
Y2 follow up (p < 0.0001).  

4.3 Technology Intervention effect 

Four studies evaluated the longitudinal relationship 
between technology intervention during early childhood. 
Three of them [5,9,14] use TV intervention, while one [4] use 
the game intervention. In TV interventions, one [9] use 
exposure of TV advertisement to measure the increase in 
negative eating and target brand eating, one [14] use the 
influence of TV idol, and one [5] in cartoon intervention. 

Jennifer A. Emond et al. [9] found that TV components of 
unhealthy food can increase the food choice on unhealthy 
food, and Parental dietary habits are strongly predictive of 
children's food intake. In comparison in Gertrude G. 
Zeinstra et al. [14] and Sónia Gonçalves et al. [5], Gertrude 
G. Zeinstra et al. [14] found the follow-up group had 
significant increase in target food intake rather than the 
intervention first ended. While in Sónia Gonçalves et al. [5] 
found that after the intervention, the food choice will 
increase, but the preference on food will never change, and 
they also found there were no significant link between 
different ages. In the game intervention, although Brooke 
A. Jones et al.[4] scored high in the bias evaluation, it still 
elucidated the possibility of game in early childhood 
intervention, the fruit and vegetable intake increase after 
the gamification education. 

5 Conclusions  
As far as we know, this study is the first  systematic 
article of longitudinal studies about preschoolers food 
literacy intervention projects. Despite the few studies 
meeting the eligibility criteria, the including studies cover 
all three categories of the preschoolers food literacy 
intervention projects, caregiver-based intervention, 
classroom-based intervention and the technology 
intervention. The related studies acknowledge the 
suggestion in the protocol that classroom-based 
intervention is the most widely-used intervention methods 
and the most useful one in contrast to parental intervention, 
but the parental behavior influence most to child eating 
habit. Also, we found that children perform better under 
the form of individual learning rather than passive change 
(like passive feeding etc.).  

Simultaneously, technology intervention perform 
positively in every researches, and it has the most potential 
to develop. A number of technology products have came 
into the market, more elements were added to this 
education field. In Brooke A. Jones’s study [4] , nutrition- 
educational game was firstly attempted to test on early 
childhood, and most newly updated technology (like 
touchscreen, 3-D technique[17] are mainly used in the 
intervention among adult and adolescents. Therefore, we 
suggest more technology-based intervention should be 
applied to preschoolers’ food education. 

This article uses longitudinal statistic to provide a 
better indication of causality between exposure and 
outcomes than cross-sectional studies.  

But due to the low number of studies, for each of the 
outcomes did not allow us to present a meta-analyses. 
Heterogeneity in the study designs, definition of exposure, 
and the methods and measurement tools used also made it 
difficult to do comparisons. 

Unlike the previous food education on preschoolers 
only benefit educated and well-off people[16], we suggest 
to apply more technology intervention, cause it’s at low 
cost, widespread, and with no significant relationship to 
wealth. 

When formulating policies, constitutors should think 
of the long-term impacts, started from early childhood till 
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grown-ups, so that the interventions can perform better 
through a compulsory education. 

In accordance to the study, we suggest that the future 
researches should try more and larger follow-up 
intervention or observation groups to compare, on account 
of each different types of intervention, and the 
measurements can be wiser if considered more individual 
aspects in combination of pre-surveys and results.  

Overall, food literacy among preschoolers is important 
and the intervention programs are diversiform. Through 
analyzing the longitudinal researches, this systematic 
article unfolds the accessibility of the existing projects, 
and help identify policy, rules, regulations in different 
countries to support the nutrition education. 
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