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ABSTRACT

Background and Purpose: Breakfast is very important as the first meal of the day. This issue is
of great importance to female students. Therefore, the present study aimed to investigate the
breakfast consumption and its association with health, cognitive, and motor functions in girls aged
7-11 years living in Qazvin City, Iran.

Materials and Methods: A total of 320 girls (mean age: 8.04+0.88 years) were selected from
primary schools in Qazvin during the academic year 2023-2024. The consumption and quality
of breakfast, along with associated factors, were assessed using a standard, self-administered
questionnaire adapted for parents/guardians. Participants’ height, weight, body mass index (BMI),
waist circumference, and hip circumference were measured. Additionally, the Wechsler digit span
test was utilized to evaluate cognitive function. Motor function was also evaluated in two areas:
agility and upper body muscle strength. Data were analyzed using the Pearson correlation test and
multiple regression analysis at a statistical significance level of P<0.05.

Results: About 20.9% of girls (n=67) usually do not consume breakfast before school. In this regard,
perceived health benefits of breakfast (8=0.3, P=0.0001) and liking breakfast (8=0.12, P=0.039)
were significant predictors of breakfast consumption. Breakfast consumption was not significantly
associated with physical health indicators (P>0.05), but it was positively associated with cognitive
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Introduction

roper nutrition and adequate physical ac-

tivity are fundamental determinants of

optimal growth and health among school-

aged children [1]. Recent global evidence

indicates that unhealthy dietary behav-
iors and sedentary lifestyles contribute substantially to
childhood overweight and obesity, which remain major
public health challenges worldwide [2, 3]. Childhood
and early school years represent a critical developmen-
tal window during which health-related behaviors are
established and often track into adolescence and adult-
hood, thereby influencing long-term health outcomes
[4, 5]. Childhood overweight and obesity are associated
with adverse cardiometabolic consequences, including
elevated blood pressure, dyslipidemia, and insulin re-
sistance, many of which may persist into adulthood [6,
7]. While physical activity plays a crucial role in energy
balance, dietary habits are equally important determi-
nants of body weight and overall health status. Previ-
ous studies have shown that diet quality, independent
of total energy intake, may significantly influence body
weight and body mass index (BMI) in children [8]. Given
the fundamental role of schools in children’s daily lives,
school-based nutrition interventions, particularly those
involving families, have been identified as effective
strategies for promoting healthy eating behaviors and
active lifestyles [8, 9]. Breakfast is commonly regarded
as the first meal of the day and has been linked to sev-
eral beneficial health and functional outcomes. Regular
breakfast consumption has been associated with im-
proved dietary quality, more favorable weight status,
and better academic and cognitive performance among
children and adolescents [10, 11].

Additionally, recent evidence suggests a positive as-
sociation between breakfast consumption frequency
and physical fitness indicators, such as cardiorespiratory
endurance and muscular strength [12]. Nevertheless,
findings across studies are not entirely consistent, and
the mechanisms underlying these associations remain
incompletely understood. Patterns of breakfast con-
sumption vary across populations and are influenced
by socioeconomic, cultural, and environmental factors.
Studies conducted in different regions have reported a
higher prevalence of breakfast skipping among girls, par-
ticularly those from lower socioeconomic backgrounds
[11]. In Iran, several studies have examined breakfast
consumption habits among school-aged children and
adolescents, reporting considerable variability in con-
sumption patterns and identifying factors such as time
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constraints, lack of appetite, and limited food availabil-
ity as common reasons for breakfast omission [13, 14].
However, most Iranian studies have focused primarily
on the prevalence of breakfast consumption or its as-
sociation with obesity and academic performance, with
limited attention to breakfast quality and functional
outcomes. Moreover, there is a paucity of localized evi-
dence examining the quantity and quality of breakfast
consumption and their associations with anthropomet-
ric and functional outcomes among elementary school
girls. In the present study, health indicators refer spe-
cifically to anthropometric measures commonly used
to assess nutritional status and obesity-related health
risks in children, including body weight, BMI, and waist-
to-hip ratio (WHR). Therefore, this study aims to assess
breakfast consumption status, including its frequency,
guantity, and quality, and to investigate its association
with selected physical health indicators as well as cogni-
tive and motor function among girls aged 7-11 living in
Qazvin, Iran. The findings of this study may provide valu-
able evidence for school administrators, public health
practitioners, nutrition professionals, and policymakers
to inform the development of targeted school-based
nutrition programs and family-centered interventions
to improve children’s health and functional outcomes.

Materials and Methods

This cross-sectional, descriptive—analytical correlation-
al study was conducted among girl elementary school
students studying in Qazvin, Iran, during the 2023-2024
academic year. The source population consisted of ap-
proximately 8000 girl students aged 7-11 years enrolled
in public and private elementary schools.

The sample size was calculated using Cochran’s formu-
la for correlation studies, assuming a confidence level
of 95%, a statistical power of 80%, and an anticipated
moderate correlation coefficient (r=0.15) based on pre-
vious similar studies. The minimum required sample
size was estimated at 320 participants. To account for
potential non-response and incomplete questionnaires,
365 students were initially recruited. A multistage clus-
ter sampling method was employed. First, 2 educational
districts in Qazvin were randomly selected as clusters.
From each district, 1 public and 1 private elementary
school were randomly chosen. Within each selected
school, students were selected by simple random sam-
pling using student identification numbers. Of the 365
recruited students, 45 were excluded due to incomplete
questionnaires (n=31), withdrawal of consent (n=9),
or absence during cognitive or motor testing sessions
(n=5). Therefore, data from 320 participants were in-
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cluded in the final analysis, corresponding to a question-
naire non-completion rate of approximately 12.5%. No
systematic differences were observed between includ-
ed and excluded participants in terms of age or school

type.

The inclusion criteria were girl students aged 7-11
years enrolled in elementary schools whose parents
provided written informed consent. The exclusion crite-
ria included any diagnosed chronic illness (e.g. diabetes,
cardiovascular disease, and asthma), neurological or
developmental disorders, use of medications affecting
growth or cognitive function, adherence to medically
prescribed dietary regimens, or unwillingness of the
child or parent to participate.

Before the main study, a pilot study was conducted
with 30 girl elementary school students from one
school, which was not included in the final sample. The
pilot aimed to assess the feasibility, clarity of question-
naire items, assessment duration, and logistical proce-
dures. Based on feedback from parents and children,
minor wording revisions were made to simplify ques-
tions related to breakfast quantity and food types, and
the sequence of questionnaire sections was adjusted to
improve comprehension.

Written informed consent was obtained from parents
or legal guardians, and verbal assent was obtained from
all participating children before data collection. Partici-
pation was voluntary, and confidentiality of all data was
ensured. Body weight was measured twice using a cali-
brated Seca digital scale with participants barefoot and
wearing light clothing; the mean value was recorded
to the nearest 0.2 kg. Height was measured twice us-
ing a Seca stadiometer with participants standing up-
right, barefoot, heels together, and head positioned in
the Frankfurt plane; the mean value was recorded to
the nearest 0.5 cm. BMI was calculated as weight (kg)/
height? (m?). Waist and hip circumferences were mea-
sured twice using a non-elastic tape in a standing posi-
tion, and the mean values were used to calculate WHR.

Assessment methods for breakfast consumption status

Breakfast consumption was assessed using a research-
er-developed questionnaire completed by students
with parental assistance. The questionnaire consisted
of 3 sections. The first section collected demographic
and socioeconomic information, including age, parental
education level, household income, and parental em-
ployment status. The second section assessed breakfast
consumption patterns, including frequency, quantity,
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and types of foods consumed. The third section exam-
ined factors influencing breakfast consumption or omis-
sion among girls aged 7-11 years.

Breakfast consumption frequency was assessed us-
ing a 5-point Likert-type scale, reflecting the number of
days breakfast was consumed at home during a typical
week, with response options ranging from 0 days (no
breakfast at home) to 4-5 days (regular breakfast at
home). This variable was treated as an ordinal measure.
Factors influencing breakfast consumption or non-con-
sumption (including perceived health benefits of break-
fast, liking breakfast, hunger, parental preparation, and
parental pressure) were assessed using a similar 5-point
Likert-type scale ranging from strongly disagree to agree
strongly. No composite breakfast consumption score
was calculated; therefore, each item was analyzed sepa-
rately according to its measurement level.

Content validity of the questionnaire was established
by an expert panel consisting of specialists in nutrition
and public health. The content validity index (CVI) for
the questionnaire was acceptable. Internal consistency
reliability was assessed using the Cronbach a, yielding a
coefficient of 0.81. Before the main study, the question-
naire was pilot-tested among 30 girl elementary school
students from one school not included in the final sam-
ple to evaluate clarity, feasibility, and completion time.
Based on feedback from the pilot phase, minor wording
changes were made, and ambiguous items were revised
to improve comprehensibility.

Assessment methods for cognitive function

Short-term memory assessment was used in the cog-
nitive function section. The digit span (forward and
backward) subtests of the Wechsler intelligence scale
for children (WISC) were used to measure the capacity
to store and process information in working memory.
In the forward digit span test, orally presented lists of
digits, ranging from 3 to 9 and increasing in length with
each trial, were administered, and the participant was
asked to recall them in the exact order presented. In the
backward digit span test, the participant heard lists of
digits ranging from 2 to 8, increasing in length with each
trial, and was asked to recall them in reverse order. Each
row contained two series of digits; therefore, each row
was worth 2 points. If a participant correctly recalled a
series of digits in a row, they received 1 point for that
row. If either series was incorrectly recalled, the test
was discontinued. Accordingly, the minimum score was
2 and the maximum was 14, ranging from very poor to
very good. The reliability of the forward digit span test
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was reported to be 0.8, and the backward digit span test
to be 0.68 [15].

Assessment methods for motor function

In this section, the agility and upper-body muscle
strength of first-grade elementary school girls were
evaluated. Agility was assessed using the 1-minute lat-
eral jump test. For this purpose, an obstacle 5 cm high
and 1 m long was placed in the middle of the designated
area. To begin, the subject stood with their feet togeth-
er on one side of the obstacle. Upon the “go” command,
the subject jumped to the right and then returned to
the starting position. The number of jumps performed
in 1 minute was counted and recorded. Upper body
muscle strength was assessed using the medicine ball
throw test with a 1.5 kg ball for ages 7-9 and a 2.5 kg
ball for ages 9-11. For this purpose, the subject stood
behind a designated line with their feet shoulder-width
apart. Then, they held the ball with both hands toward
the center of their chest. The forearms were parallel to
the ground. The subject threw the medicine ball for-
ward with as much force as possible in a straight line.
The distance of the throw was then recorded [16].

Statistical analysis

Descriptive statistics included MeanzSD, frequencies,
and percentages. Normality was assessed using the
Kolmogorov—Smirnov test. The Pearson correlation co-
efficients were applied as appropriate. Multiple linear
regression analysis (enter method) was used. Missing
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data were handled using listwise deletion. Analyses
were performed using SPSS software, version 22, with
significance set at P<0.05.

Results

Atotal of 365 girls from an elementary school were ini-
tially recruited for the study. After excluding participants
with incomplete questionnaires (n=31), parental con-
sent withdrawal (n=9), or absence during cognitive or
motor testing sessions (n=5), data from 320 participants
were included in the final analysis. Participants had a
mean age of 8.04+0.88 years. The mean body weight
was 25.72+7.08 kg, the mean height was 126.77+8.7
cm, and the mean BMI was 15.82+3.10 kg/m>2. The
mean waist circumference, hip circumference, and
WHR were 60.15+8.8 cm, 71.2+8.9 cm, and 0.84+0.05,
respectively. Descriptive statistics for cognitive and mo-
tor function variables are presented in Table 1. Nor-
mality of continuous variables was assessed using the
Kolmogorov—Smirnov test, and all variables met the as-
sumptions for parametric statistical analyses (P>0.05).

Among participants, 67 students (20.9%) reported
not usually eating breakfast before school, whereas
253(79.1%) reported eating breakfast. Only 196 stu-
dents (61.3%) consumed breakfast on all five school
days, while 35(10.8%) reported consuming breakfast
only 2 to 3 days per week. Regarding breakfast com-
position, 226 students (70.6%) consumed bread as the
main food item from the grains group, with a mean in-

Table 1. Individual, cognitive, and motor characteristics of the subjects (n=320)

Variables Mean1SD
Age (y) 8.0410.88
Weight (kg) 25.72+7.08
Height (cm) 126.7748.7
BMI (kg/m?) 15.82+3.1
Waist circumference (cm) 60.1518.8
Hip circumference (cm) 71.248.9
WHR 0.84+0.05
Direct numerical short-term memory 5.09+1.8
Indirect numerical short-term memory 2.3+1.4
Medicine ball throw (m) 2.29+0.66
Lateral jump (numbers per minute) 50.9+17.06

Ebrahimi N, et al. Breakfast Consumption and Health & Functions in Girls. Iran J Health Sci. 2026; 14(1):57-64.



https://jhs.mazums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en

Iranian Journal of Health Sciences

January 2026, Vol 14, Issue 1

Table 2. Predictors of breakfast consumption frequency among girl elementary school students (n=320)

Factor Unstandardized Coef- Standardized Coeffi- o p
ficient of Beta cient of Beta
Iam hungry 0.072 0.048 1.06 0.28
Breakfast is good for me 0.68 0.3 5.58 0.0001
They prepare breakfast for me 0.11 0.081 1.55 0.12
| like breakfast 0.29 0.123 2.07 0.039
My parents forced me -0.009 -0.036 -0.83 0.40

take of 1.7 servings. Additionally, 189 students (59.1%)
consumed cheese as the primary dairy product, with a
mean intake of 1.1 servings. Consumption of other food
groups, including meat and protein sources, fruits and
vegetables, and fats and oils, was reported by less than
1% of participants. The most common breakfast combi-
nation was bread and cheese, providing an estimated
energy intake of approximately 235 kcal, which is lower
than recommended for girls aged 7-11 years.

Multiple linear regression analysis was conducted to
examine factors associated with breakfast consump-
tion frequency. Among the examined factors, perceived
health benefits of breakfast (=0.3, P<0.001) and liking
breakfast (B=0.12, P=0.039) were significant predictors
of breakfast consumption. Other factors, including hun-
ger, parental preparation, and parental pressure, were
not significantly associated with breakfast consumption
(Table 2). Standardized regression coefficients are re-
ported to facilitate interpretation.

Pearson correlation analyses showed no significant
association between breakfast consumption frequency
and BMI (r=-0.04; 95% Cl, -0.15%, 0.07%; P=0.49) or
WHR (r=-0.06; 95% Cl, -0.17%, 0.05%; P=0.41). How-
ever, breakfast consumption frequency was positively

correlated with cognitive performance, including for-
ward digit span (r=0.12; 95% Cl, 0.01%, 0.23%; P=0.042)
and backward digit span (r=0.16; 95% Cl, 0.02%, 0.28%;
P=0.037). Additionally, significant positive correlations
were observed between breakfast consumption and
agility (r=0.139; 95% CI, 0.02%, 0.25%; P=0.020) and
upper body muscle strength (r=0.186; 95% Cl, 0.06%,
0.3%; P=0.002). Although these associations were sta-
tistically significant, the effect sizes were small, indicat-
ing weak correlations. These findings are further illus-
trated in Table 3.

Discussion

The present study investigated breakfast consumption
patterns and their associations with selected health in-
dicators, as well as cognitive and motor function, among
girl elementary school students aged 7-11 years study-
ing in Qazvin. The discussion is structured around four
key findings: breakfast consumption prevalence and
quality, cognitive outcomes, motor performance, and
anthropometric health indicators. The findings indicate
that approximately one-fifth of participants (20.9%)
regularly skipped breakfast on school days, while the
majority did not, and those who did predominantly con-
sumed bread and cheese. This prevalence of breakfast

Table 3. Relationship between breakfast consumption and health, cognitive, and motor indices (n=320)

Variables Correlation Coefficient P
BMI -0.04 0.49
WHR -0.06 0.41
Direct numerical short-term memory 0.12 0.042

Breakfast consumption

Indirect numerical short-term memory 0.16 0.037
Agility 0.139 0.02
Upper body muscle strength 0.186 0.002

BMI: Body mass index; WHR: Waist to hip ratio.
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skipping is higher than that reported in several Western
countries, where regular breakfast consumption among
children often exceeds 75-85%. Still, it is comparable to
or slightly higher than rates reported in previous Iranian
studies, which range from approximately 15% to over
30% depending on region and age group. Terry et al.
(2020) also reported that roughly 87% of children aged
6-11 years in the United States regularly consumed
breakfast, while 13% had irregular breakfast consump-
tion or did not consume breakfast [17]. However, Gut-
kowska et al. (2025) reported that approximately two-
thirds of the children were daily breakfast consumers
(7 d/wk), 24% were breakfast skippers (0-3 d/wk), and
14% had irregular breakfast consumption (4—6 d/wk).
[3]. These differences may reflect contextual factors
such as socioeconomic status, parental work schedules,
food availability, and cultural norms regarding breakfast
preparation. What people eat for breakfast varies from
country to country. In Western countries, such as the
United Kingdom (Great Britain), breakfast typically pro-
vides all the necessary nutrients. Moreover, they pres-
ent an appealing appearance to consumers, particularly
children. However, in Asian countries, breakfast is usu-
ally a quick and easy meal. Less emphasis is placed on
the colors and nutrients present in the food. Thus, their
breakfast is typically determined by preparation time
and difficulty [18, 19].

Notably, breakfast quality in the present study was
limited, with minimal intake of fruits, vegetables, and
protein-rich foods. This finding suggests that breakfast
consumption alone may not be sufficient to confer op-
timal nutritional benefits and that the composition of
breakfast should be considered when evaluating its
health and functional implications [20].

Breakfast consumption frequency was positively as-
sociated with short-term and working memory, as
measured by forward and backward digit span tests. Al-
though the observed correlations were modest, they are
consistent with previous evidence linking regular break-
fast consumption to improved cognitive performance
and academic outcomes in children. In a review study,
Ong et al. (2024) stated that most studies have con-
cluded that regular breakfast consumption, compared
to irregular consumption, leads to better school perfor-
mance. Before the implementation of the free school
breakfast program, 33% of students were at risk of mal-
nutrition, which led to poor school performance. This
condition included poor punctuality and attendance, as
well as increased behavioral problems [19]. Several bio-
logical and psychological mechanisms may explain this
association. Breakfast consumption may replenish glu-
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cose levels after overnight fasting, supporting brain en-
ergy metabolism and neurotransmitter function, which
are essential for attention, memory, and information
processing [21]. In addition, regular breakfast consump-
tion may contribute to improved mood, alertness, and
classroom engagement, indirectly enhancing cognitive
performance [22, 23].

The present study also demonstrated weak but signifi-
cant positive associations between breakfast consump-
tion and motor performance indicators, including agility
and upper body muscular strength. These findings align
with some previous studies reporting better physical fit-
ness among children who regularly consume breakfast.
Gao et al. (2023) also reported a positive and significant
correlation between breakfast frequency and physical
fitness indicators, including grip strength and the 20-m
shuttle run, among students [12]. Adequate morning
energy intake may enhance neuromuscular coordina-
tion and physical readiness during school hours. How-
ever, physical fitness is influenced by multiple factors,
including habitual physical activity, sports participation,
and overall diet quality, which were not fully controlled
for in this study and may partially explain the modest
effect sizes observed.

In contrast to cognitive and motor outcomes, break-
fast consumption was not significantly associated with
BMI or WHR. Consistent with the present research,
Al-Hazzaa et al. (2020) also reported no correlation be-
tween obesity levels and breakfast consumption [24].
Moreover, Annan et al. (2020) reported no significant
correlation between daily breakfast consumption and
BMI [5]. Several hypotheses may explain this finding.
First, anthropometric indicators reflect long-term en-
ergy balance, whereas breakfast consumption was
assessed as a behavioral frequency measure without
precise quantification of total daily energy intake [25].
Second, the generally low energy content and limited
nutritional diversity of breakfast observed in this study
may have attenuated any potential association with
body composition [26, 27]. Third, unmeasured con-
founding factors such as physical activity levels, seden-
tary behavior, sleep patterns, and socioeconomic status
may have influenced anthropometric outcomes [25].
These explanations are consistent with previous stud-
ies reporting null or inconsistent associations between
breakfast consumption and obesity-related indicators in
cross-sectional designs [25-27].

Conclusion
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In conclusion, the present study found that a substan-
tial proportion of girl elementary school students in Qa-
zvin regularly skip breakfast, and that breakfast quality is
generally limited in terms of nutritional diversity. While
breakfast consumption was not significantly associated
with physical health indicators, it showed positive associ-
ations with cognitive and motor performance, albeit with
small effect sizes. These findings underscore the poten-
tial role of regular and nutritionally adequate breakfast
consumption in supporting children’s functional devel-
opment. School-based breakfast programs and parent-
focused nutrition education initiatives may be practical
strategies to improve children’s breakfast habits. Future
longitudinal and interventional studies are needed to
confirm causal relationships, assess the impact of break-
fast quality, and inform evidence-based public health
policies to promote child health and development.

Study limitations

This study has several limitations that must be consid-
ered when interpreting the results—first, the cross-sec-
tional design limits causal inference. Second, the reliance
on self- and parent-reported dietary data may have in-
troduced recall and reporting bias. Third, the sample was
limited to female students from Qazvin. Therefore, the
generalizability of the findings to boys, other age groups,
or different geographical regions may be limited. Fourth,
although some confounders were controlled for, factors
such as precise socioeconomic status, parental educa-
tion, and physical activity levels were not fully measured
or adjusted for and may have acted as residual confound-
ers. Nevertheless, the study also has notable strengths,
including a relatively large sample size, the simultaneous
assessment of cognitive and motor outcomes, and the
use of standardized measurement protocols.
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