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ABSTRACT

Background: Frequent fish consumption is considered a key component
of a healthy diet, highlighting the importance of promoting it from an early
age. This study aimed to investigate the prevalence of fish consumption
and identify associated lifestyle factors.

Methods: In a cross-sectional observational study, data from a
representative sample of 177,091 Greek schoolchildren aged 8-17 years
were enrolled. The Mediterranean Diet Quality Index for children and
adolescents (KIDMED) was used to assess fish intake and dietary habits;
while physical activity, screen time, and sleeping habits were evaluated
through self-completed questionnaires. Anthropometric and physical
fitness variables were measured by physical education teachers.

Results: More boys than girls (50.1% vs. 46.6%, p<0.001) consumed
fish at least 2-3 times weekly and had better anthropometric and aerobic
fitness measurements, healthier dietary habits, decreased screen time,
and slept more than non-consumers (all p<0.01). Consuming fish was
strongly correlated with eating diets rich in fruits, vegetables, legumes,
dairy products, and olive oil. The likelihood of eating fish decreased by
1% for boys and 5% for girls for each year increase of age. Those who
were overweight/obese were 14% less likely to eat fish frequently. The
odds of consuming fish decreased by 37% and 13%, respectively, with
increased screen time and insufficient sleep, while inadequate physical
activity level reduced the odds of consuming fish frequently by 23%.
Conclusion: Increased fish consumption was linked to a healthier lifestyle
profile in both sexes. A healthy approach to regular fish eating might be
devised, such as nutritional school programs.
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Introduction

School age is critical for educating children to
adopt healthy dietary habits, as these habits tend to
persist until adulthood. Regular fish consumption is
considered a main component of a nutritious diet,
emphasizing the importance of promoting it at a
young age (1). Fish contains essential nutrients such
as protein, omega-3 fatty acids, minerals, vitamin D,
and amino acids (2, 3). It is the main dietary source
of the long-chain n-3 polyunsaturated fatty acid,
docosahexaenoic acid, and a predominant source
of eicosahexaenoic acid, which are crucial for
cognitive function and development (4). Consuming
fish regularly has been linked to decreased risk
of heart disease, stroke, inflammation, improved
blood lipid levels, and better vascular function (5-7).
It also boosts brain health, cognitive function,
prevents depression, anxiety, and reduces the risk
for autoimmune diseases (8).

The World Health Organization (WHO) Expert
Consultation stated the strong benefits of fish
intake at all life stages, including childhood (9).
It also recommends that children and adolescents
consume at least two servings (170 g) of fish per
week (10). However, seafood consumption among
children and adolescents is generally low due to
various factors such as location, familiarity with
fish preparation, and cultural practices (11). Based
on a recent study by Nel et al. (2025), children who
consumed little to no seafood by 7 years of age might
be less inclined to engage in prosocial behaviours,
such as cooperating, sharing, and helping others, as
compared to their peers who eat fish regularly (12).
A research suggested that fish consumption among
school children aged 6-17 years was not associated
with metabolic parameters like obesity and physical
fitness (13). In contrast, a study among children and
adolescents proposed that higher consumption of
seafood was associated with a lower risk of obesity,
while a review study incorporated that frequent
consumption of seafood, as compared with intake of
terrestrial meats, decreased energy intake by 4-9%,
preventing a positive energy balance and obesity
(14, 15).

Socio-demographic and lifestyle factors can
play a role in fish consumption among children and
adolescents (16-19). Specifically, a study among
healthy children of 8-9 years old concluded that oily
fish intake altered sleep and physical activity (PA)
patterns (16), while another study among adolescents
presented a favorable association between fish
consumption and PA (17). Furthermore, a cross-
sectional study among adults showed that the highest
fish consumption was associated with a better
perception of life quality and more PA (17). Screen-

time viewing has been linked with adverse dietary
outcomes, such as fewer fruits, vegetables, and fish
intake, and greater consumption of unhealthy foods
(19). For instance, findings from this cross-sectional
study among schoolchildren indicated that increased
screen use was inversely associated with seafood
consumption (19).

While the association between sleeping aspects,
PA, and screen time with fish consumption has
been investigated among schoolchildren, most
studies have examined each factor separately and
in specific age groups (16-19). Furthermore, the
incidence of fish consumption among school children
and the factors that may be linked to it have not
been examined in representative national research.
Consequently, the current study aimed to contribute
to the existing scientific literature by providing
descriptive information on the association between
frequent fish consumption and its benefits among
school-aged children, informing health policies to
improve fish intake. The specific objectives were
to determine the prevalence of frequent fish intake
and explore its association with lifestyle factors,
considering potential confounders.

Materials and Methods

The study was conducted using an extensive,
nationally representative sample of Greek children
and adolescents aged 8-17 years old. It utilized
population-representative data from a nationwide
school-based health survey in Greece, which was
conducted under the auspices of the Ministry of
Education from March 2015 to May 2015 collecting
anthropometric, nutrition, PA, screen time, and
physical fitness (PF) data, along with information on
age and sex. The study was conducted in accordance
with the principles outlined in the Declaration of
Helsinki. Ethical approval for the health survey
was obtained from the Ethical Review Board of
the Ministry of Education and the Ethical Review
Committee of Harokopio University (decision No:
37/20-02-2013).

A total of 177,091 children aged 8-17 years old
from elementary (8 to 12 years old) and middle (13
to 17 years old) public and private schools were
enrolled, with a participation rate of almost 40%
of the total population. Of these participants, 51%
were boys and 49% were girls. The working sample
was representative of the entire Greek population
(Chi-square p value when compared with the current
sample with the age-sex distribution of all Greek
areas of 0.93). Parents were informed written about
the school health survey and gave their written
consent for their children to participate.

The school principals provided demographic
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information about the students, including their
school, class, gender, and date of birth. Children’s
body weight, height, and waist circumference were
measured in the morning using a standardized
procedure. The International Obesity Task Force
age- and gender-specific body mass index (BMI)
cut-off criteria were used to classify the children’s
BMI status as normal-weight, overweight, or
obese (20). Central obesity was defined as a waist
circumference-to-height ratio (WHtR)>0.5 (21). All
anthropometric measurements were performed by
Physical Education (PE) professionals.

The Euro-fit PF test battery was used to evaluate
the children’s PF levels (22). The battery consisted
of five tests, including a multi-stage 20 m shuttle run
test (20 m SRT) to estimate aerobic performance,
a maximum 10x5 m shuttle run test (10x5 m SRT)
to evaluate speed and agility, a sit-ups test in 30 s
(SUs) to measure the endurance of the abdominal
and hip-flexor muscles, a standing long jump (SLJ)
to evaluate lower body explosive power, and a sit
and reach (SR) test to measure flexibility. All fitness
tests were administered during the PE class by PE
professionals who were instructed through a detailed
operation manual. A standardized procedure of
measurements was followed to minimize inter-rater
variability among schools. For this study, data from
the 20 m SRT were used.

The dietary, PA, and sedentary habits of
participating children were recorded through an
electronic questionnaire completed at school with
the assistance of their teachers and/or information
technology professors. The Mediterrancan Diet
Quality Index for children and adolescents
(KIDMED) index was used to assess the dietary
habits of the students (23). This index was consisted
of 16 yes or no questions that evaluated adherence to
the principles of the Mediterranean diet and general
dietary guidelines for youth. Negative responses
were assigned a value of -1, while positive responses
were assigned a value of +1 (23). The total KIDMED
score ranged from 0 to 12 and was classified into
three levels of >8, indicating optimal adherence to
the Mediterranean diet (sufficient dietary habits); 4-7,
indicating average adherence to the Mediterranean
diet and a need for improvement to meet dictary
guidelines (relatively sufficient dietary habits); and
<3, indicating low adherence to the Mediterranean
diet and generally low diet quality (insufficient
dietary habits) (23).

The main outcome of this study was frequent
fish consumption, which was determined by whether
participants consumed fish two or more times
per week. Participants who did not consume fish
were classified as “non-consumers.” The question

“Consumes fish regularly (at least 2-3/week)?”” was
used to measure fish consumption, and responses
were incorporated for analysis. The assessment
of self-reported PA and sedentary time involved a
validated questionnaire that included closed-ended
questions on the frequency, time, and intensity
of children’s participation in school-related PA,
organized sports activities, and leisure time PA (24).

The reported activities were multiplied by the
minutes of moderate to vigorous physical activity
(MVPA) and divided by 7 to obtain the mean daily
time children engaged in MVPA. Sedentary time
was calculated by multiplying the weekly frequency
and duration per bout of participation in sedentary
activities and dividing by 7. Screen viewing was
used as a proxy for sedentary behaviors, and students
were classified as sedentary or not based on the
threshold of two hours per day (25). Sleep time
was assessed through self-reported recordings, and
children and adolescents were classified as meeting
the recommendations for sufficient sleep if they slept
at least 9 and 8 hours daily, respectively (26).

All statistical analyses were carried out using the
SPSS software for Windows (SPSS Inc., version 23.0,
Chicago, II, USA). The descriptive statistics were
presented as mean+standard deviation or frequency
(percentages). The Chi-square test was utilized
to examine the associations between categorical
variables, while the Student’s t-test was employed
to evaluate differences in mean values of normally
distributed variables. To determine the potential
impact of various dietary habits on frequent fish
consumption (yes vs. no), binary logistic regression
analysis was conducted, and Odds Ratio (OR) with
corresponding 95% Confidence Interval (CI) was
calculated and adjusted for confounders.

Additionally, hierarchical binary logistic
regression analysis was performed to assess the
potential effect of several demographic and lifestyle
factors on the frequency of fish consumption, and
the OR with corresponding 95% CI was calculated
to obtain an adjusted association of covariates
while controlling for confounding. Hosmer and
Lemeshow’s goodness-of-fit test was used to
evaluate the model’s goodness-of-fit, and residual
analysis was conducted using the beta, leverage,
and Cook’s distance D statistics to identify outliers
and influential observations. Finally, discriminant
analysis was employed to explore the strength of each
component concerning the outcome. The statistical
significance level from two-sided hypotheses was
set at p value <0.05.

The study included a total of 177,091 school
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children aged between 8 and 17 years. Table 1
displays the basic descriptive statistics of the total
sample categorized by sex. Boys reported a higher
percentage of consuming fish two or more times
per week compared to girls (50.1% vs. 46.6%,
p<0.001). Significant differences were observed
between boys and girls in relation to anthropometric
variables, PA, dietary habits, screen time, and
aerobic fitness measurements (all p values <0.001).
Table 2 shows the behavioral and anthropometric
characteristics of the study participants based
on their weekly fish consumption (at least 2-3/
week). Participants from both sexes classified as
frequent fish consumers had better anthropometric
measurements, healthier dietary habits, decreased
screen time, more sleep, and better aerobic fitness
measurements than non-consumers from the same

sex (all p values were <0.01).

The unadjusted binary logistic regression
analysis revealed that skipping breakfast, and
frequent consumption of sweets and fast food
reduced the odds of being a fish consumer, while
regular consumption of vegetables, fruits, pulses,
pasta/rice, olive oil, and dairy products (40 g), daily
increased the odds of being a fish consumer in both
sexes (Table 3, Model 1). After adjusting for age,
BMI, and waist circumference, food habits remained
significantly associated with fish consumption in
both sexes (Table 3, Model 2). Additional adjustments
for screen time, sleep, aerobic fitness, and PA did not
significantly alter the results (Table 3, Model 3).

Based on the previous results, which suggested
that fish consumers had a better lifestyle profile than
non-consumers, stepwise logistic regression analyses

Table 1. Baseline characteristics (means, SD) of participants in the study aged 8-17 years old.

Variable Total Boys Girls P value’
(n=177109) (n=90821) (n=86288)
Age (year) 9.88 (2.8) 9.91 (2.8) 9.84 (2.8) <0.001
Children 8-11 years, n (%) 100 134 51161 (50.9) 48973 (49.1) <0.001
Adolescents 12-17 years, n (%) 76 975 39 660 (52.5) 37315@47.5) <0.001
Height (cm) 149 (13.5) 150 (14.5) 148 (12.3) <0.001
Weight (kg) 44.5 (14.2) 455 (15.2) 43.5(12.9) <0.001
Body Mass Index (kg/m?) 19.7 (3.8) 19.8 (3.8) 19.5 (3.7) <0.001
Waist circumference (cm) 70.4 (10.7) 71.6 (11.1) 69.2 (10.2) <0.001
Waist to height ratio 0.30 (0.46) 0.32 (0.47) 0.28 (0.45) <0.001
KIDMED score (0, 12)f 6.7 (2.4) 6.7 (2.4) 6.8 (2.4) <0.001
Fish consumption [at least 2-3/week, n (%)] 82,821 (48.4) 43,957 (50.1) 38,864 (46.6) <0.001
Physical activity (h/wk) 9.4 (5.5) 10.4 (5.9) 8.4(5.2) <0.001
Screen time (h/wk) 8.6 (8.5) 9.3 (8.8) 7.8 (7.8) <0.001
Sleeping time weekdays, (h/d) 9.2 (1.1) 9.2 (1.2) 9.1(1.2) <0.001
Aerobic fitness, 20 m shuttle run (laps) 30.5 (16.7) 35.5(19.5) 25.1 (13.5) <0.001

TKIDMED score (<3: insufficient dietary habits, 4-7: relatively sufficient dietary habits, >8: sufficient dietary habits. *P
values for differences between boys and girls.

Table 2. Anthropometric and behavioral characteristics (mean+SD) according to weekly frequent or no fish consumption,

in participants boys and girls (8-17 years old).

Variable Frequent fish consumption (at least 2-3/wk) No fish consumption
Children Boys Girls Boys Girls

Age (years) 11.3 (2.1) 11.1 (2.1) 11.4 2.3 11.4 2.3
Body Mass Index (kg/m?) 19.7 (3.8) 19.3 (3.7) 19.9 (3.8)° 19.6 (3.7)"
Waist circumference (cm) 71.5 (11.0) 69.0 (10.1) 71.8 (11.1)" 69.5 (10.2)°
WHtR 0.47 (0.06) 0.46 (0.06) 0.48 (0.06) 0.47 (0.06)"
KIDMED score 7.6 (2.2) 7.7 (2.1) 57 .3) 59 (2.2
Physical activity (h/wk) 10.9 (6.0) 8.8(5.3) 9.8(5.7)° 8.0 (5.1
Screen time (h/wk) 8.3(8.2) 6.6 (7.3) 10.3 (9.1 8.8 (8.4)
Sleeping time (h/day) 9.3(1.2) 9.3(1.2) 9.0 (1.2)° 9.0 (1.1)*
Aerobic fitness (20m SRT, laps)  35.5 (19.6) 25.9 (13.8) 35.4 (19.3) 24.5 (13.2)

KIDMED: Mediterranean Diet Quality Index for children and adolescents; WHtR: Waist to height ratio; *»<0.01 for
differences between frequent (at least 2-3/wk) and not consumers of fish from the same sex.
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Table 3. Results (OR, 95%CI) from logistic regression models that used to evaluate the association of children’s (8-17

years old) dietary habits with frequent fish consumption (no vs. yes).

Variable Model 1 Model 2 Model 3
Predictors OR (95% CI) OR (95% CI) (OR 95% CI)
Boys

Skips breakfast (no vs. yes); Age (per 1 year)

Has fresh or cooked vegetables more than once a day (no vs. yes)

Has a second fruit every day (no vs. yes)

Eats pulses >1/week (no vs. yes)

Eats pasta or rice almost every day (no vs. yes)
Consumes nuts regularly (at least 2-3/week) (no vs. yes)
Uses olive oil at home (no vs. yes)

Takes two yoghurts and/or some cheese (40 g) daily (no vs. yes)

Fast food consumption (<=1/week vs. >1/week)

Takes sweets/candy several times every day (no v. yes)
Girls

Skips breakfast (no vs. yes); Age (per 1 year)

Has fresh or cooked vegetables more than
once a day (no vs. yes)
Has a second fruit every day (no vs. yes)

Eats pulses >1/week (no vs. yes)

Eats pasta or rice almost every day (no vs. yes)
Consumes nuts regularly (at least 2—3/week) (no vs. yes)
Uses olive oil at home (no vs. yes)

Takes two yoghurts and/or some cheese (40 g/daily) (no vs. yes)

Fast food consumption (<=1/week vs. >1/week)
Takes sweets/candy several times every day (no v. yes)

0.87 (0.84-0.89)
1.14 (1.11-1.18)

1.64 (1.60-1.69)
1.52 (1.48-1.56)
145 (1.41-1.48)

1.67 (1.63-1.71)

0.97 (0.90-1.04)
1.48 (1.43-1.53)
0.90 (0.88-0.92)
0.86 (0.84-0.90)

0.81 (0.79-0.84)
1.12 (1.09-1.15)

1.66 (1.61-1.70)
1.51 (1.47-1.55)
1.32 (1.29-1.36)
1.69 (1.64-1.74)
1.02 (0.94-1.11)
1.50 (1.44-1.51)
0.86 (0.83-0.89)

0.86 (0.83-0.89)
1.13 (1.10-1.17)
1.64 (1.59-1.68)
1.52 (1.48-1.57)
1.45 (1.41-1.49)
1.67 (1.63-1.71)
0.97 (0.91-1.04)
1.48 (1.43-1.53)
0.92 (0.89-0.94)
0.88 (0.85-0.91)

0.82 (0.79-0.85)
111 (1.08-1.15)

1.61 (1.57-1.66)
1.52 (1.47-1.56)
1.32 (1.28-1.36)
1.65 (1.61-1.70)

1.05 (0.96-1.14)
1.48 (1.43-1.53)

0.89 (0.86-0.92)

0.88 (0.86-0.92)
1.12 (1.09-1.15)
1.62 (1.58-1.66)
1.50 (1.45-1.54)
1.44 (1.40-1.48)
1.60 (1.56-1.64)
0.96 (0.88-1.03)
1.44 (1.39-1.49)
0.93 (0.90-0.96)
0.90 (0.87-0.94)

0.86 (0.83-0.89)
1.10 (1.07-1.14)

1.59 (1.56-1.63)
1.51 (1.47-1.55)
1.33 (1.29-1.37)
1.60 (1.55-1.65)
1.07 (0.98-1.17)
1.45 (1.40-1.51)
0.91 (0.88-0.94)

0.79 (0.786-0.82) 0.82 (0.79-0.84) 0.84 (0.80-0.87)

Model 1: Unadjusted; Model 2: Adjusted for age, Body Mass Index, waist circumference; Model 3: Model 2 + screen

time, sleeping hours, and physical activity levels.

(4 Models) were conducted to explore the potential
associations of several factors on fish consumption
(frequent vs. non) in both sexes (Table 4). The initial
analysis (Table 4, Model 1) revealed that for every
one-year increase in age, the odds of being a fish
consumer decreased by 2% and 6% in boys and girls,
respectively. Furthermore, being centrally obese or
overweight/obese decreased the odds of being a fish
consumer by 12% and 15%, respectively.

Further adjustment for the KIDMED index (Table
4, Model 2) did not alter the results related to the
effect of age and obesity status. However, sufficient
dietary habits increased the odds of fish intake by
almost four times in both sexes. Further adjustment
for sleep and screen time (Table 4, Model 3) revealed
that inadequate sleeping hours and increased screen
time reduced the odds of being a fish consumer by
almost 10% and 40%, respectively. Finally, when PA
level and aerobic fitness were incorporated into the
analysis (Table 4, Model 4), the influence of previous
factors remained significant.

It was also shown that insufficient PA level
decreased the odds of being a fish consumer, and

better aerobic performance was associated with
increased odds of being a fish consumer in both
sexes. Discriminant analysis was applied to evaluate
whether the predictors could better distinguish
increased fish consumers from non-fish consumers.
Standardized function coefficients suggest that
dietary habits (0.97), screen time (-0.31), and PA
(0.21) contributed more to distinguishing those who
consume fish frequently from non-consumers, in
both sexes. The classification results showed that
the model correctly predicted 86% of frequent fish
consumers and 59% of non-consumers.

Discussion

To our knowledge, this is the first study to
examine various lifestyle and anthropometric
correlations of fish consumption in a community-
representative population. We have included data
from 177091 children (ages 8 to 17) to provide
consistent, standardized, and comparable results.
The following are the most noteworthy findings.
(@) almost half of school children frequently ate
fish; (b) children of both sexes who ate fish had a

Int J Nutr Sci September 2026;11(3)

5



Tambalis et al.

Table 4. Results (OR, 95%CI) from logistic regression models that used to evaluate the association of children’s (8-17

years old) characteristics with frequent fish consumption (no vs. yes).

Variable Model 1 Model 2 Model 3 Model 4
Predictors OR (95% CI) OR (95% CI) OR (95% CI) (OR 95% CI)
Boys

Age (per 1 year)

0.98 (0.97-0.98)
(1.097-1.112)

Body Mass Index group (normal-weight vs. 0.89 (0.81-0.96)

overweight/obese)
Abdominal obesity (no vs. yes)

KIDMED index (insufficient vs. relatively/

sufficient dietary habits)

Sleeping hours (sufficient vs. insufficient)
Screen time (acceptable vs. increased)
Physical activity (adequate vs. inadequate)
20 m shuttle run (per 1 lap)

Girls

Age (per | year)

BMI group (normal-weight vs. overweight/
obese)

Abdominal obesity (no vs. yes)

KIDMED index (relatively/sufficient vs.
insufficient

Sleeping hours (sufficient vs. insufficient)
Screen time (acceptable vs. increased)
Physical activity (adequate vs. inadequate)
20 m shuttle run (per 1 lap)

0.88 (0.84-0.92)

0.94 (0.93-0.95)
0.81 (0.77-0.86)

0.89 (0.85-0.93)

0.98 (0.97-0.98)
0.89 (0.82-0.95)

0.89 (0.85-0.94)
4.12 (3.98-4.32)

0.94 (0.93-0.95)
0.81 (0.76-0.88)

0.90 (0.86-0.93)
4.28 (4.08-4.48)

0.99 (0.98-0.99)
(1.097-1.112)
0.90 (0.85-0.95)

0.91 (0.87-0.95)
3.89 (3.70-4.09)

0.87 (0.84-0.90)
0.64 (0.62-0.66)

0.95 (0.94-0.96)
0.83 (0.77-0.88)

0.91 (0.89-0.93)
4.13 (3.89-4.34)

0.84 (0.79-0.87)
0.57 (0.55-0.59)

0.99 (0.98-0.99)
0.90 (0.83-0.97)

0.91 (0.88-0.94)
3.70 (3.54-3.88)

0.89 (0.86-0.92)
0.66 (0.63-0.69)
0.72 (0.68-0.75)
1.01 (1.00-1.02)

0.95 (0.94-0.95)
0.83 (0.78-0.88)

0.91 (0.90-0.94)
3.90 (3.70-4.12)

0.86 (0.82-0.89)
0.60 (0.56-0.64)
0.82 (0.79-0.85)
1.01 (1.00-1.02)

KIDMED: Mediterranean Diet Quality Index for children and adolescents; Model 1: Age and Body Mass Index group
and abdominal obesity; Model 2: Model 1 + KIDMED index; Model 3: Model 2 + Screen time and sleeping hours;

Model 4: Model 3 + Physical activity levels and aerobic fitness measurements.

healthier lifestyle profile; and (c) regular eating of
fish was strongly linked to healthy eating habits,
decreased screen time, and longer sleep and PA.

Nearly 50% of the participants consumed fish two
or more times per week. Fish consumption varies
noticeably among and within countries. According to
the World Population Review, seafood intake varies
from almost 50 to 3 kg per capita per year, worldwide
(27), while there is scarce representative data for
school children. For example, in an international
comparison of dietary patterns including almost
7200 children from 12 countries situated in all main
world regions, the weekly consumption of fish was
2.1£2.6 times (28).

Regarding the age effect in frequent fish
consumption, our data showed that for every one-year
increase in age, the odds of being a fish consumer
decreased by 1% in boys and 5% in girls. The Dietary
Guidelines for Americans recommended a gradual
increase in fish intake, starting from 2 ounces at age
of 4-7 years to 4 ounces at age 11 years, and ending
up in 8 ounces in adulthood (29). Our results are
probably attributed to the fact that older children
had more autonomy in their dietary choices, so

fish consumption was less preferred than younger
children, who were more likely to be under their
parents’ influence.

After controlling for several confounders,
frequent fish eating was substantially linked to
lower chances for central obesity and overweight/
obesity in the current sample of schoolchildren by
roughly 10%, in both sexes. According to scientific
data, schoolchildren’s regular fish consumption is
not linked to obesity (13). On the other hand, a study
conducted on children and adolescents suggested
that eating more seafood was linked to a lower risk
of obesity (14), while a review study proposed that
eating seafood frequently reduced energy intake
by 4-9% when compared to eating meat, which
prevented obesity and a positive energy balance
(15). International health organizations, such as the
Food and Drug Administration (FDA) and WHO
contend that promoting healthy food choices, such
as fish intake, could decrease the risk of overweight
or obesity (29).

According to the current study findings, students
who consumed more fish were almost four times
more likely to have adequate eating habits. It was
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also found that eating fish frequently was negatively
correlated with unhealthy eating habits, such as
consuming sweets and fast food. Children should eat
enough fish as part of a balanced diet, according to the
WHO and several national dietary guidelines, since
it contains many vital elements and may help prevent
several illnesses (8-10, 29-31). Our results suggest
that screen and sleeping time were significantly
associated with frequent fish consumption. In detail,
the participants with increased screen time (>2 h/d)
had lower odds by 37% of being fish consumers, in
both sexes. Negative dietary outcomes, such as eating
less fish and consuming more unhealthy foods, have
been associated with screen time (19). For example,
results from a cross-sectional study of schoolchildren
showed that seafood consumption was negatively
correlated with increased screen time (19).
Additionally, the available data suggested that
both sexes’ likelihood of consuming fish was 13%
lower when they got less than 8- 9 hours of sleep
per day. In particular, a study included healthy
youngsters aged 8-9 years found that eating fatty
fish improved their sleep habits (16). It appears
that inadequate PA level reduced the likelihood
of consuming fish by 23%, suggesting a possible
link between fish consumption and PA. A cross-
sectional study of adults revealed that the highest
fish consumption was linked to a better perception
of life quality and more PA (18), while another study
in Brazilian adolescents found a positive correlation
between fish consumption and healthy behaviors like
PA and breakfast consumption (OR=1.16; 95%CI
1.10-1.22) and PA ( 1.14; 95%CI 1.02-1.28) (17).
The current results suggested a trend that as
aerobic fitness performance improved, the odds of
consuming fish increased, even though the likelihood
ratio of aerobic fitness performance to predict fish
consumers was small (for every one lap increase in
the 20 m shuttle run test, there is an increase per 1%
of being a fish consumer, 95% CI 1.01-1.02, p<0.001).
These results are consistent with earlier research on
kids that found a positive correlation between PF
and eating habits, and that eating fish frequently was
linked to higher probabilities of having a good level
of aerobic fitness (32, 33). In contrast, another study
conducted among schoolchildren aged 6-17 years
concluded that fish consumption was not associated
with PF (13). More research is needed to validate our
findings. A healthy lifestyle was linked to increased
aerobic fitness, and these kids were more likely to
prefer wholesome dietary habits like eating fish.
The present work was performed in a wide range
of ages (8 to 17 years old) and explored numerous
covariates. In Greece, primary and secondary
education is mandatory and, as a result, the study

included a significant portion of this population. The
methodology applied allows the comparison of these
results with others from similar and representative
studies.

Limitations consist of methodological issues and
the fact that possible confounding factors, such as
the availability of fish that were probably associated
with fish consumption and socio-economic status,
have not been assessed. Nevertheless, Greece is a
Mediterranean country, fish is relatively cheap, at
least for the middle-upper socioeconomic status
people, and there is high availability throughout the
country. Moreover, this is a cross-sectional study, so
causality cannot be assigned. Furthermore, the record
of dietary habits, PA, sleep, and sedentary time was
self-reported, thus subject to desirable reporting bias.
However, participant responses were anonymous;
therefore they had no reason to misreport. Finally,
due to the huge sample size, statistical significance
can be easily achieved.

Healthy approaches, such as implementing
dietary school programs, to encourage regular
fish intake could be established with a focus on
preventing detrimental health effects later in life.
Given the available data, it is concerning that
public health programs should address persistent
issues with the availability and cost of fish, as
well as deficiencies in nutrition understanding and
avoidance to eat (34-36). Specifically, to prevent
negative health impacts in the future, it is important
to establish frequent fish consumption habits in
children and create circumstances that encourage
fish consumption at home, at school, and in the
community. Moreover, these findings can also be
used by politicians to support and create policies
that encourage training and economic initiatives to
increase access to nutrient-dense foods (37). The
social and financial difficulties that school children
from low socio-economic groups may face could
also be lessened by strengthening school-based
support networks and integrating them into current
health care frameworks.

Conclusion

The study found that nearly half of Greek school
children consumed fish regularly. Frequent fish
consumption was strongly correlated with healthy
dietary habits, such as eating fruits and vegetables,
consuming pulses and dairy products, and using
olive oil at home, as well as with a healthier lifestyle
profile (e.g., increased PA, acceptable screen time,
adequate sleeping time, and better acrobic fitness).
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