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The influence of breakfast on the academic performance of school—age adolescents.
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ABSTRACT

Purpose: This review article provides an overview of the importance of breakfast by examining the relationship between
breakfast and academic achievement including the papers published in Korean, Methods: This study searched a total of six
domestic and international databases. The main search words for searching the database were ‘breakfast,” ‘morning meal,’
‘adolescent,” ‘teen or teenage,” ‘children’ and ‘academic performance,” and used search operators when available such as
‘breakfast AND adolescent AND academic performance’, Results: We searched a total of 274 studies through six databases
and included a total of 15 primary studies in which 12 studies were cross—sectional and three were cohort studies, Since a
quantitative integration of the primary studies was difficult to achieve such as performing a meta—analysis, this study
performed a descriptive analysis of all the 15 studies and the results have shown that eating breakfast has a significant effect
on academic achievement, In other words, students who regularly had breakfast showed more than twice the academic
performance compared to those who did not have breakfast, and even though the math scores of students who had breakfast
were statistically significantly higher, none of the study results inferred the reason. Conclusion: This study showed the
importance of eating breakfast during adolescence by presenting that academic achievement increases with regular or more

frequent habits of eating breakfast.
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Introduction

As living standards have improved and the interest in
health has increased, the interest in breakfast has been
on the rise as well. In particular, the importance of breakfast
is being emphasized with the release of research reports
stating that breakfast affects health as well as the academic
performance of school-age children and adolescents.
However, school-age children and adolescents in Korea
choose sleeping over breakfast due to lack of sleep and
late sleeping hours because of evening self-study and
private institute classes, so the late night life patterns affect
both the evening and the morning. According to the 2014
National Health and Nutrition Survey, the rate of skipping
breakfast was the highest for both male and female in
their 20s (male: 45.1%, female: 36.4%), followed by
adolescents between the age of 12 and 18 (male: 33.2%,
female: 28.6%), and the rate was higher in city areas than

in rural areas with lower income levels [1].

Studies of how breakfast affects the cognitive ability
or academic performance are somewhat different from
earlier studies and recent studies. In other words, in terms
of early studies around the 1990s, there was no statistically
significant difference between students who had breakfast
and those who skipped breakfast in terms of short-term
memory, finding the duplicated spelling of any given
alphabet, and simple addition problems [2]. There was
no difference in short-term visual memory, level of arousal,
degree of impulsiveness, and mood state [3] and no
influence on problem solving abilities and concentration
[4]. However, Wyon et al. [5] showed statistically
significant negative results in creative thinking in terms
of comparing a group of 10-year-old school age children
that had low calorie and nutritionally insufficient breakfast
with a group that had a healthy breakfast. They reported
that the children who had breakfast with relatively low
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calories complained more about hunger and depression.
In addition, skipping breakfast reduced attention or
short-term memory, and this phenomenon has been reported
to get worse over the morning hours [6]. The interest
in habit of eating breakfast and academic achievement
is also very high in Korea. According to the study on
middle and high school students, students who eat breakfast
every day showed up to 1.7 times higher academic results
than students who did not eat breakfast at all [7]. The
same results were shown even after controlling various
variables, and the breakfast eating habits of female students
were more closely related to academic achievement than
that of male students [7].

As the importance of breakfast continues to be reported,
a growing number of countries are providing breakfast
at school for school-age children who skip breakfast due
to busy moming schedules. In Korea, the Seoul Metropolitan
Government has operated the ‘Good morning breakfast
club,” a program that provides breakfast for middle and
high school students since 2008, which led to an increased
frequency of eating breakfast, improved eating habits and
dietary intake status, and also improve school life, showing
an effect more than just a breakfast [8].

To date, primary studies on how breakfast is related
to academic achievement have been performed in Korea
[7,9-11] In addition, systematic literature reviews have
been performed frequently in other countries, but the
literature included were mainly limited to primary studies
published in English with mixed results on academic
achievement and cognitive abilities [12,13]. Therefore, the
purpose of this study is to consider the importance of
breakfast by examining the relationship between breakfast
and academic achievement including the papers published
in Korean.

Methods

Search database and key words

The core question of this study is whether breakfast
is related to the academic achievement of school-age
children and adolescents, and for the purpose, this study
searched a total of six domestic and international databases,
including domestic databases of KmBase, KoreaMed, and
riss4u, and international databases of PubMed, Cochrane
library, and MEDLINE. There was no limit on the search
period for searching the database, and every literature

corresponding to the relevant key words up to the current
search date (July 30, 2018) were searched. In addition,
if a document was found which was not searched through
the database by examining the references of the literature
selected by the selection criteria, the corresponding
literature was searched and included in the analysis if it
satisfied the selection criteria.

The main search words for searching the database were
‘breakfast,” ‘morning meal,” ‘adolescent,” ‘teen or teenage,’
‘children’ and ‘academic performance,” and used search
operators when available such as ‘breakfast AND adolescent
AND academic performance’.

Criteria for selecting and excluding literature

The primary studies included in this study are studies
published in English and Korean, where we selected studies
with peer reviews. The detailed criteria for selection and
exclusion are as follows.

Participants

Studies on school-age adolescents, from elementary
school to college students were included and studies on
adults, senior citizens, or patients were excluded.

Interventions

This study included breakfast in any form (e.g. breakfast
at home or in school breakfast programs (SBP)), and
excluded studies on lunch, dinner or snacks. The definition
of breakfast was not defined separately or limited in this
study and included the parts defined as breakfast in the
primary studies.

Outcomes

Academic achievement included studies that analyzed
the overall Grade Point Average (GPA), or individual
subject scores in English or mathematics. However, studies
on cognitive performance were excluded in our review.

Study designs

This study included all types of research such as
experimental studies of short and long-term analysis,
non-experimental studies such as cross-sectional studies,
cohort studies, and before-and-after studies.

Process for selecting literature
Based on the literature search strategy, this study
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Fig. 1. Flow diagram of the study selection process

collected all literatures from each database and removed
duplicate documents. After removing duplicate documents,
studies that did not match the core question of this study
were excluded through screening the title and abstract of
the primary studies. This was followed by a full text review
for primary studies that fully complied with the selection
criteria or were unclear whether to select or exclude based
on the title and abstract, to make the final decision (Fig. 1).

Data extraction

The data were extracted by two researchers and
summarized by: 1) author and year, 2) research type, 3)
characteristics of the subjects, 4) definition and type of
breakfast, 5) measurement method and type of academic
achievement, and 6) results.

The results of assessing the quality of the primary
studies

The 15 studies that were included consisted of 12
cross-sectional studies and three cohort studies. We used
the Newcastle-Ottawa Quality Assessment Scale (NOS)
for cohort studies and NOS for cross-sectional studies to
assess the risk of bias [14]. The NOS divides the area
of bias into three domains such as selection of study groups,
comparability of groups and ascertainment of exposure/

outcome. The NOS evaluates the bias of the literature
with eight questions for cohort studies and six questions
for cross-sectional studies. In addition, each question is
marked with a star for the answer that considers the research
method to be a low risk of bias, and no stars for high
risk of bias or if there is no study report on the item.
Although NOS cohort studies can be given up to nine
stars and cross-sectional studies up to seven stars, there
are no standards for how many stars indicate the high
quality of the literature due to low risk of bias.

In terms of the studies with low risk among the 12
studies, nine out of twelve cross-sectional studies randomly
selected the subjects as the representative of the study
subjects or, to some extent, selected a group that can
represent the study without random sampling. On the other
hand, studies that perform a blinded experiment on the
outcome variables or extract the outcome variables from
medical records when measuring the results are considered
to be qualitatively good, but most of the cross-sectional
studies included in this study were judged to have a high
risk of bias due to the usage of self-administered question-
naires. In addition, nine out of twelve cross-sectional studies
did not provide a separate analysis on the dropouts who
did not answer the questionnaires, therefore, no comparison
was made between the characteristics of the subjects and
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Table 1. Summary of quality assessment for cross sectional studies

High quality Low quality

Quality assessment criteria for cross sectional study (Low RoB”] (High RoB) Unclear
Selection Representativeness of the sample 9 3 -
(Maximum 3 stars)  Non-respondents 1 2 9
Ascertainment of the exposure (risk factor) 7 5 -
Comparability The subjects in different outcome groups are comparable, 10 2 -
(Maximum 2 stars) based on the study design or analysis. Confounding
factors are confrolled.
Oufcome Assessment of the outcome 1 11 -
(Meximum 2 stars) — syafistical fest 12 -
1) RoB: risk of bias
Table 2. Summary of quality assessment for cohort studies
Quality assessment criteria for cohort study TE)CV (;lgéllﬂ,;/ liaghqlégg;/ Unclear
Representativeness of the exposed cohort 1 2 -
. Selection of the non exposed cohort 3 - -
Selection
(Maximumn 4 sfars) Ascertainment of exposure 3 - -
Demonstration that outcome of interest was not present at 3 }
start of study
Comparability Comparability of cohorts on the basis of the design or 3 )
(Maximum 2 stars) analysis
Assessment of the outcome 3 -
OuTcome Was follow-up long enough for outcomes to occur 3
(Moximum 3 stars)
Adequacy of follow up of cohorts 2 1

1) RoB: risk of bias

the dropouts (Table 1).

The three cohort studies had a lower risk of bias in
most areas than the cross-sectional studies, in which two
studies had a high risk of bias due to the researchers
selecting the subjects of the study, and the risk of bias
could not be judged for the other study because there
was no description of the dropout in the process of tracking
the subject (Table 2).

Data integration
This study extracted data from 15 primary studies after

evaluating the risk of bias. In order to achieve a quantitative
integration, we tried to analyze by research type (cross-
sectional study vs. cohort study), studies with the same
result variables, or by country. However, quantitative
integration was difficult because of the variety of countries,
outcome variables, and methods of measuring the outcome
variables even in the same type of research. For example,
two out of five studies [7,15] performed in Korea used
data from the Korea Youth Risk Behavior Web-based
Survey (KYRBWS) and carried out a self-administered
questionnaire on the breakfast eating habits of middle and

high school students and the academic achievement was
classified into five grades. However, quantitative data
integration was impossible because the first study presented
the number of times eating breakfast as a % rather than
frequency [7] and the second study presented the results
by gender, not by academic achievement or the habit of
eating breakfast [15]. The method of measuring the outcome
variables was also diverse, as some studies asked the
subjects to mark their grades on a scale (e.g. A-F, Excellent-
Good, etc.) through self-administered questionnaires [4.9,
11,15,16] other studies measured public tests such as the
College Scholastic Ability Test (CSAT) as a result variable
[17-19] or measured the performance of certain subjects
such as mathematics and English from school records
[20-24]. In addition, four studies [7,15,23,25] had a
common feature of dividing the academic achievement
into five grades in the self-administered questionnaire, but
did not present the overall results by dividing the outcome
variables by gender. Therefore, we presented the results
of technical integration by country since quantitative
integration was not practical in reality.
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Results

The primary literature included in this study was a total
of 15 papers, 12 of which were cross-sectional studies
and three were cohort studies, five each from Korea
[7,9-11,15] and the US [16,17,19,24,25] two from Norway
[20,22] and one each from India [21] Saudi Arabia [23]
and Jamaica [18] (Table 3). In terms for the subjects of
the studies, five studies were performed on elementary
school students only [11,16,17,19,24] and one study each
on middle school students [18] and college freshmen [9]
respectively. In addition, there were two studies each on
elementary, middle, and high school students [10,23]
elementary and middle school students [21,25] and middle
and high school students [7,15]. The number of subjects
ranged from a maximum of about 360,000 [15] to a
minimum of 97 [24]. The academic achievements were
measured by questionnaires, in which five studies allowed
the subjects to mark their own level of academic
achievement [10,20-23] five studies derived the results
of certain subjects such as math and English from official
school report cards [10,20-23] and three studies applied
the results of official tests such as the CSAT [17-19].

Two out of five studies [7,15] performed in Korea used
data from the KYRBWS and carried out a self-administered
questionnaire on the breakfast eating habits of middle and
high school students and the academic achievement
classified into five grades. All five studies conducted in
Korea showed that students who regularly had breakfast
showed higher academic achievement than the students
who did not, and even if there was no statistical significance,
showed a positive correlation as more numbers of breakfasts
led to higher levels of academic achievement. In other
words, students who regularly ate breakfast had a
significantly higher academic performance than students
who did not eat breakfast at all about 1.9 ~2.34 times
[7,15]. In addition, the CSAT scores of students who
regularly had breakfast (291.7 + 65.9) were analyzed to
be about 20 points higher than students who had breakfast
only when they wanted to (277.5 £ 65.2) or when they
were hungry (270.4 £ 68.1), indicating that breakfast had
a major influence on the student’s academic performance.

A total of five studies were conducted in the US (three
cross-sectional studies and two cohort studies), mostly for
elementary students [16,17,19,24] and in which three
studies analyzed the correlation between the effect of the

Universal School Breakfast Program (USBP) and academic
achievement [19,24,25]. Unlike
performed in the US analyzed the relationship between

Korea, the studies
the academic achievement by subject and breakfast, in
which the results showed that math was especially related
to breakfast. In other words, Kleinman et al. [25], Murphy
et al. [24] and Meyers [19] studies analyzed the changes
in academic achievement before and after USBP by setting
the grades of math, reading, science, and social studies
as the outcome variables. The results of the studies showed
that the grades of subjects such as reading, except for
math, showed no statistical relation with breakfast, while
only math showed improved results according to a regular
breakfast or as the number of having breakfast increased.

Two cross-sectional studies were performed in Norway
for first-year high school students, and the results of
analyzing the relationship between the grades in Norwegian,
English, and mathematics and eating breakfast showed
that students who regularly had breakfast have higher
academic achievements regardless of the gender. In other
words, according to the study [22] the average grade of
all subjects of the students who regularly had breakfast
was more than twice as high as that of students who did
not eat breakfast at all, and the results of the Stea and
Torstveit [20] also showed that students who had breakfast
every day are about 3.3 times more likely to be in the
academic achievement group with a score of at least four
out of six [20].

The three studies performed in India and other countries
also showed a close relationship between breakfast and
academic achievement. Gajre et al. [21] reported that
breakfast was statistically significantly related to science
and English grades but not to math, while Simeon [18]
showed that the students with regular breakfast had
significantly higher math scores than those who did not.
In addition, Abalkhail and Shawky [23] found that students
with excellent grades had a higher rate of regular breakfast
compared to the students who did not (87.8% vs 73.0%).

This study was performed on primary studies that
examined whether eating breakfast influenced academic
achievement. We searched a total of 274 studies through
six databases and included a total of 15 primary studies
in which 12 studies were cross-sectional and three were
cohort studies. The primary studies included in this study
were published from 1989 to 2016, in which all five studies
[7,9-11,15] from Korea were performed after 2003,
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indicating the high interest in the relationship between
breakfast and academic achievement in recent years.

The primary studies included in this study chose elementary,
middle, high school, and college students as the subjects,
in which five studies were performed on elementary school
students, and most studies defined breakfast as school
breakfast programs or any type of oral intake before school.
In terms of academic achievement, the studies made
students fill in the overall grade of all subjects in sections,
or selected specific subjects and selected the grades of
each subject or the overall average of the selected subjects
as the outcome variables. The outcome variables were
diverse and only a few cases provided raw data such as
the frequency of having breakfast with respect to academic
achievement among the primary studies, so it is difficult
to attempt a meta-analysis, such as providing an adjusted
odds ratio or percentage (%).

Since a quantitative integration of the primary studies
was difficult to achieve such as performing a meta-analysis,
this study performed a descriptive analysis of all the 15
studies and the results have shown that eating breakfast
has a significant effect on academic achievement. In other
words, students who regularly had breakfast showed more
than twice the academic performance compared to those
who did not have breakfast, and even though the math
scores of students who had breakfast were statistically
significantly higher, none of the study results inferred the
reason. Previous systematic literature reviews [12,13] also
failed to attempt quantitative integrations such as meta-
analysis, but showed similar results to this study by
presenting results that the habit of eating breakfast during
adolescence has a significant influence on cognitive ability
and academic achievement. In particular, it was analyzed
that adolescents from low-income households that had
regular breakfast showed higher academic performance
than those who did not have breakfast, so different approaches
were emphasized according to the socioeconomic level
of the parents.

Research on whether or not breakfast affects academic
achievement is a topic of great interest among researchers
as well as the general public, but since the results of the
previous studies were not consistent, this study questioned
whether breakfast should be encouraged. Although quanti-
tative integration was impossible, the research results of
all 15 studies included in this study showed the importance
of eating breakfast during adolescence by presenting that

academic achievement increases with regular or more
frequent habits of eating breakfast. However, as a result
of this systematic literature review, the study suggests the
following to present a more clear statistical basis by
enabling quantitative integration between breakfast and
academic achievement. First, in order to obtain more
accurate and reliable data on the relationship between
breakfast and academic achievement as a scientific basis,
studies designed with a high level of evidence should be
performed in future. There were no randomized studies
among the 15 primary studies included in this study and
most of which were cross-sectional studies, so there was
a low level of evidence to explain the causal relationship
between breakfast and academic achievement. Second, in
terms of measuring the academic achievement, many
studies questioned the reliability of the outcome variables
by requiring the participants to fill out their academic
achievements on the questionnaires themselves, rather than
extracting scores or grades from official records such as
the report cards, therefore, future studies will need to have
in-depth discussions about the source of data on academic
achievement.
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