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Abstra t Childhood obesity is a significant healthcare problem leading to numerous complications in adulthood. A PubMed database
search was conducted to identify articles on modifiable risk factors contributing to the rising incidence of obesity and
overweight in the paediatric population. This article discusses increased consumption of unhealthy snacks or sweetened
beverages, larger portion sizes and caloric content, general changes in the quality of products intended for children, the
marketing of processed foods, and the influence of family eating patterns as key factors shaping unhealthy dietary habits
among children and adolescents. Subsequently, low physical activity is discussed as another modifiable factor contributing
to the development of obesity. Next, the use of dietary supplements that falsely create a sense of diet augmentation is also
discussed. Strategies to reduce overweight and obesity in children should be comprehensive and encompass both parental
and national initiatives. Above all, media promotion of highly processed, low-quality foods should be limited and replaced
with campaigns promoting healthy alternatives. Education at school and at home should aim to increase awareness and
develop healthy eating habits. Physical activity should be encouraged in all age groups. If non-pharmacological interventions
are ineffective, individualised pharmacological treatment should be considered, which currently includes liraglutide or - less
preferably - orlistat. Failure to take early preventive measures could exacerbate the obesity epidemic in Poland and increase
the number of patients with numerous obesity-related complications, placing a burden on the future healthcare system.
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Streszczenie Otyto$¢ wérdd dzieci stanowi znaczacy problem zdrowia publicznego, prowadzacy do licznych powiklan w wieku dorostym.
Przeanalizowano baze danych PubMed w celu identyfikacji artykutéw dotyczacych modyfikowalnych czynnikéw ryzyka
wplywajacych na zwigkszenie czestosci wystepowania otylosci i nadwagi w populacji dziecigcej. W artykule oméwiono
zwigkszone spozycie niezdrowych przekasek i stodzonych napojow, zwigkszone porcje i kalorycznos¢ positkéw, pogorszenie
jako$ci produktéw przeznaczonych dla dzieci, marketing zywnosci przetworzonej, a takze wplyw rodzinnych wzorcéw
zywieniowych jako czynniki ksztaltujace nieprawidlowe nawyki zywieniowe wérdéd dzieci i mlodziezy. Przedstawiono
réwniez niska aktywnos$¢ fizyczng jako kolejny z modyfikowalnych czynnikéw rozwoju otytoéci. Oméwiono stosowanie
suplementéw diety jako srodkéw falszywie uzupelniajacych niedobory wynikajace z nieprawidlowo prowadzonej diety.
Strategie prowadzace do ograniczenia zaburzen masy ciala u dzieci powinny by¢ kompleksowe i obejmowac zaréwno
dzialania rodzicéw, jak i inicjatywy ogélnokrajowe. Przede wszystkim nalezy ograniczy¢ promocje medialng produktow
wysokoprzetworzonych i niepelnowartosciowych, wprowadzajac wich miejsce zdrowe zamienniki. Edukacja szkolna i w warunkach
domowych powinna by¢ ukierunkowana na zwigkszanie swiadomosdci i tworzenie prawidlowych nawykéw zywieniowych.
Konieczna jest promocja aktywnosci fizycznej we wszystkich grupach wiekowych. W przypadku nieskuteczno$ci interwencji
niefarmakologicznych nalezy indywidualnie rozwazy¢ leczenie farmakologiczne. Obecnie w populacji pediatrycznej
stosuje si¢ liraglutyd, rzadziej - jako mniej preferowany - orlistat. Brak podjecia wezesnych dziatan zapobiegawczych moze
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doprowadzi¢ do poglebiania si¢ epidemii otylosci w Polsce i zwigkszenia liczby pacjentéw z jej licznymi powiklaniami, co
w przyszlosci bedzie stanowi¢ obcigzenie dla systemu ochrony zdrowia.

Slowa kluczowe: otylo$¢, dzieci, nadwaga, positki, postrzeganie zywnosci

INTRODUCTION

The diagnosis of obesity is primarily based on the as-
sessment of body mass index (BMI). In children
and adolescents, the diagnosis relies on age- and
sex-specific percentile charts. Obesity is defined as a BMI at
or above the 97 percentile, while overweight corresponds
to the 85"-96.9™ percentile for age and sexV. According to
World Health Organization (WHO) standards, obesity in
children aged 5-19 years is diagnosed when BMI-for-age
exceeds 2 standard deviations (SD) above the age-specif-
ic median. Overweight is diagnosed when BMI-for-age ex-
ceeds 1 SD above the median. In children under 5 years of
age, the weight-for-height ratio is used. Obesity is then de-
fined as a value of this index greater than 3 SD above the
median for age, while overweight as more than 2 SD above
the median for a given age®®.

Data suggests that in 2022 the problem of overweight and
obesity worldwide affected more than 390 million children
and adolescents aged 5-19 years, including 160 million di-
agnosed with obesity. Among children under 5 years of
age, 35 million were diagnosed with overweight in 2024.
According to the WHO, obesity among children and ad-
olescents is rapidly growing. The number of children with
obesity aged 5-19 has increased from 31 million (approx-
imately 2% of children) to 160 million (8%) since 1990,
In Poland, in 2016, overweight and obesity were diagnosed
in 18.8-24.6% of boys aged 7-18 years and 14.3-17.4% of
girls in the same age group. Obesity was diagnosed among
4.3-8.8% of boys and 2.7-4.2% of girls aged 7-18 years®.
Data from 2022-2023 indicate that in the age group of
7-9 years, the proportion of children with overweight was
17.3-18.9%, while obesity affected 10.3-15.9%.
Childhood obesity is associated with numerous comorbid-
ities, including non-alcoholic fatty liver disease, type 2 di-
abetes mellitus, dyslipidaemia, and others. Moreover, obe-
sity is a stigmatising condition that adversely affects social
functioning and psychological well-being in children®.
Both the somatic and psychological health consequences
of childhood obesity may persist into adulthood, increas-
ing the need for various medical interventions and contrib-
uting to a greater healthcare burden.

The development of obesity in childhood is influenced by
multiple factors, including familial patterns of unhealthy
eating behaviours and low levels of physical activity (e.g.
a predominantly sedentary lifestyle)>®. Reducing the prev-
alence of obesity in children and adolescents requires,
among other strategies, education aimed at promoting
healthy eating habits.
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This review examines the factors contributing to obesity
among children and adolescents. Early education regarding
appropriate dietary patterns promotes adherence to healthy
habits in adulthood and helps prevent obesity and its long-
term consequences. Moreover, the introduction of pharma-
cological treatment may support therapeutic effectiveness
and reduce obesity prevalence in children and adulthood.

METHODOLOGY

A search of the PubMed database was conducted using the
terms “obesity and childhood or children” in combination
with “meals’, “snacks’, “fast food”, “beverages’, “portion size”,
“food advertisements”, and “physical activity”. All identified
articles were screened by the authors, and those considered
most relevant and of highest scientific value were select-
ed for further analysis. Initially, article abstracts were re-
viewed by two authors, and full texts were evaluated when
the abstracts contained substantial and pertinent informa-
tion. Preference was given to the most current literature on
the topic, specifically articles published between 2004 and
2025. Original research articles, meta-analyses, and system-
atic reviews relevant to the subject were included. Studies
not published in English, letters to the editor, and confer-
ence abstracts were excluded.

SNACKS AND BEVERAGES

The term “snack” is not precisely defined. It is generally un-
derstood as a food or beverage consumed between main
meals. Among children, snacks contribute approximately
231-565 keal per day, accounting for about 12.9-41.8% of
total daily energy intake. On average, children consume three
snacks per day, most often in the afternoon and at home®.
In a study conducted by Gage et al., children were report-
ed to consume as many as 8.2 snacks per day on average®.
Over the years, an increase in the energy density of snacks
has been observed®, which may contribute to excessive
caloric intake. This imbalance between energy intake and
expenditure is a key factor in the development of obesity.
Findings regarding the impact of snacking on body weight
remain inconsistent. One study among girls aged 8-12 years
found no association between the consumption of high-en-
ergy snacks and body weight or BMI; only the intake of
carbonated soft drinks was significantly associated with
BMIU9. In another study, conducted by Strashok et al., in-
volving 133 children with obesity, a higher prevalence of ir-
regular eating patterns and the habit of snacking on bakery
products and sweets during the day were reported?.
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It appears that increased consumption of between-meal
snacks may contribute to the development of unhealthy eat-
ing patterns, which in turn may increase the risk of over-
weight and obesity persisting into adulthood.

PORTION SIZE

In recent years, an increase in food portion sizes has been
observed. A study evaluating changes in portion size be-
tween 1977 and 1996 found that the caloric content of salty
snacks had risen from 132 to 225 kcal, soft drinks from
144 to 193 kcal, and cheeseburgers from 397 to 533 kcal'?.
A meta-analysis by Sani et al. demonstrated that offering chil-
dren larger portion sizes resulted in an average increase of
86 kcal per meal®®. Another study found that larger portions
led to an additional daily energy intake of approximately 186
keal in children™. Such increases may promote a positive en-
ergy balance, ultimately resulting in excessive body weight.
Larger portion sizes contribute to the development of
obesity in the paediatric population. In a study involving
30 children, doubling the portion size resulted in overeat-
ing and a 25% increase in energy intake at lunch®®. Notably,
the children were unaware of their increased consumption,
suggesting difficulty in accurately perceiving portion size.
Furthermore, when children served themselves, they con-
sumed approximately 25% less energy compared with situ-
ations in which a double portion was pre-plated for them.
Interventions aimed at reducing portion size have been
associated with decreases in body weight'®).

The “portion size effect” can be explained by the so-called
“unit bias”"” — the cognitive tendency in which individuals
perceive a single unit of food as the optimal amount to con-
sume, regardless of its actual size. Pre-portioned items (e.g.
a plate of food, a candy bar) are therefore often consumed
in full. Additionally, children have particular difficulty esti-
mating the portion sizes of amorphous foods that lack a de-
fined shape"®. When judging portions, children tend to rely
primarily on the height and diameter of the container rath-
er than the actual mass or volume of the food, which fur-
ther contributes to inaccurate portion size perception”.
These misperceptions may reinforce unhealthy eating pat-
terns and contribute to obesity in the population.

NUTRITIONAL SHIFT
AND MARKETING INFLUENCE

A “nutritional shift” is currently being observed worldwide.
This transition involves changes from the consumption of
traditional, minimally processed foods to diets dominated
by ultra-processed food products, typically high in added
sugars, salt, and saturated fats. As a result, the prevalence
of conditions such as arterial hypertension, type 2 diabetes
mellitus, coronary artery disease, certain cancers, and obe-
sity has increased®.

Fast-food restaurants have also become increasingly pop-
ular among both children and their parents. Marketing
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strategies employed by major fast-food chains, combined
with the high palatability and convenient availability of
these foods, likely contribute to this trend. These meals
are inexpensive, easy accessible, and require no prepara-
tion time. Evidence suggests that increased access to fast-
food outlets is associated with a higher risk of obesity'?.
However, a meta-analysis assessing the impact of fast-food
restaurant density on overweight did not demonstrate sta-
tistically significant results®”.

Packaged and processed foods are often particularly appeal-
ing to children due to advertising techniques. Colourful
packaging, cartoon characters, and celebrity endorsements
strongly influence children’s purchasing preferences, as chil-
dren are more susceptible to such cues and often do not rec-
ognise the persuasive intent of advertising!'®.

Eating behaviours also play an important role in the devel-
opment of obesity. Behaviours such as eating meals while
watching television, skipping breakfast, and frequently con-
suming meals outside the home have been associated with
an increased risk of excessive body weight®".

Collectively, these factors create conditions for the develop-
ment of body weight disorders by associating pleasant ex-
periences with high-calorie, low-quality meals, which can
irreversibly shape the eating patterns not only of current
consumers but also of future generations.

EDUCATION AND FAMILY

Children learn eating behaviours primarily from their par-
ents and the broader family environment. In a study conduct-
ed among mothers of infants aged 6-18 months, a strong re-
lationship was found between maternal dietary patterns and
the child’s diet. The intake of snacks, fruits, and vegetables by
mothers was significantly associated with their consumption
by the infants®?. Early exposure to healthy foods may sup-
port their acceptance later in life. Therefore, providing nu-
trition education to both children and parents is essential.
This is supported by studies demonstrating that nutrition
education interventions targeting both children and care-
givers can reduce the risk of obesity in later life. In a study of
437 children, the implementation of early-life nutrition ed-
ucation that included parental training resulted in approx-
imately 40% of participants remaining non-obese 10 years
after the intervention®. Family meals also play a beneficial
role in maintaining healthy eating habits. They are associat-
ed with increased intake of fruits and vegetables, a reduced
risk of disordered eating, and improved mental well-being.
A meta-analysis by Hammons and Fiese demonstrated that
having three or more family meals per week was associat-
ed with a lower risk of overweight and decreased consump-
tion of unhealthy foods®?.

DIETARY SUPPLEMENTS

Currently, trends promoting the need to supplement nu-
merous macro- and micronutrients or vitamins are widely
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observed. Children are particularly vulnerable to advertis-
ing due to their limited medical knowledge and trust in the
influencers they follow. Moreover, adults may be inclined to
increase the consumption of supplements, especially when
they are aware that their diet is unhealthy. Increased con-
sumption of dietary supplements marketed as “healthy”, e.g.
in the form of jelly beans, lollipops or candies, may lead to
excessive intake of simple carbohydrates, sweeteners, and
artificial colourants, which may paradoxically predispose
individuals to overweight or obesity, and may also justify
the continuation of an incorrect diet®. In some cases, over-
consumption of dietary supplement may even be harmful
or lead to intoxication®. Both medical professionals and
patients or consumers need to remember that dietary sup-
plements should be recommended or taken only when
there is an actual need (e.g. vitamin D) and should not re-
place a properly balanced diet.

LACK OF PHYSICAL ACTIVITY

Lack of adequate physical activity in both children and
adults is a significant factor contributing to the develop-
ment of obesity. A study by Lugowska et al., involving 245
children divided into two groups — one engaging in stan-
dard physical activity (4 hours per week) and the oth-
er with increased physical activity (10 hours per week) -
assessed changes in BMI from the 4™ to the 6™ grade®”.
The results demonstrated a 25% increase in the prevalence
of overweight and obesity among children with standard
levels of physical activity, while a slight decrease was ob-
served in the group with higher activity levels. Notably,
girls in the standard-activity group were particularly prone
to becoming overweight or obese. In another study, Liu et
al. reported overweight or obesity in nearly half of Chinese
boys and over one-third of girls aged 6-18@®. They also not-
ed a significant relationship between low physical activity
and obesity, particularly among children aged 9-11.

These findings show that low physical activity is a global
issue contributing to the development of obesity. It is es-
sential to highlight the importance of physical activity in
childhood, as well as the potential long-term consequenc-
es of its absence.

DISCUSSION

This review presented the most common modifiable fac-
tors contributing to overweight and obesity in children.
It is important to recognise that untreated childhood obe-
sity can lead to numerous complications that persist and
intensify into adulthood. Moreover, obesity increases the
burden on healthcare systems and may subsequently lim-
it access to medical services due to elevated demand.
Therefore, preventive measures aimed at reducing the inci-
dence of obesity are essential, beginning in childhood.

Priority should be given to educational interventions tar-
geting not only children but also their parents to raise
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awareness of the consequences of inappropriate dietary be-
haviours. Additionally, reducing the availability of highly
processed snacks and sugar-sweetened beverages is neces-
sary, alongside implementing regulatory measures to lim-
it their sale and marketing. Promoting healthy, minimal-
ly processed snacks such as fruits and vegetables should
be encouraged, as well as promoting the consumption of
“healthier” alternatives to confectionery products, for ex-
ample, dark chocolate instead of traditional milk choco-
late®). Promotion of water as the preferred beverage over
sweetened drinks could be supported through collaboration
with public figures, including athletes, who may positively
influence younger audiences.

Restricting or prohibiting the use of untested or inappro-
priate dietary supplements in children may also reduce the
risk of potential adverse effects, and funds saved from their
purchase could be redirected toward healthier food options.
Furthermore, effective promotion of physical activity is nec-
essary. This may include increasing the amount of mandato-
ry physical education in schools, encouraging participation
in physical education classes among all students, promoting
physical activity during school breaks and lunch periods,
and improving access to extracurricular activity opportu-
nities. Such interventions may help improve current con-
ditions and instil healthy physical activity habits in young-
er generations.

When non-pharmacological treatment options have been
exhausted, pharmacological therapy may be considered.
The development of modern pharmacological treatments
for obesity has accelerated significantly in recent years.
In addition to medications approved for the treatment of
obesity in adults, certain drugs are also available for chil-
dren in specific age groups. In the USA, obesity medica-
tions approved for children 212 years include orlistat, li-
raglutide, semaglutide, and the phentermine-topiramate
combination®V. In Poland, both liraglutide and orlistat are
registered, although the latter is associated with more po-
tential complications due to its mechanism of disrupting fat
absorption. Liraglutide, a GLP-1 analogue that slows down
gastrointestinal transit and suppresses hunger, is general-
ly preferred®®?. This drug may be crucial in the treatment
of morbid obesity or obesity unresponsive to other forms
of therapy. Nevertheless, it should be remembered that the
foundation of treatment remains caloric restriction and
increased physical activity, and medications alone will not
ensure treatment success.

CONCLUSIONS

Efforts to counteract the rising incidence of obesity among
children should be multifaceted and undertaken before
complications develop. Strategies should include limiting
access to unhealthy snacks and drinks, reducing the size of
meal portions, and decreasing the consumption of highly
processed foods. Moreover, restrictions on junk-food mar-
keting and the promotion of healthy alternatives should be
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implemented not only at the family level but also at the na-
tional level. Physical activity should be recommended not
only as a treatment, but as a preventive measure and a pre-
ferred way of spending free time. In case of ineffective non-
pharmacological interventions, individualised drug thera-
py should be considered. Failure to take early preventive
action may lead to a worsening obesity epidemic, and an
increased number of patients requiring highly specialised
treatment in the future.
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