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ABSTRACT 

Introduction: Obesity is becoming an increasingly common and serious condition in children and adolescents. It is 

diagnosed when the body mass index (BMI) exceeds the 97th percentile for age and sex in children and adolescents. This 

condition causes serious health problems and increases the risk of chronic diseases.. 

Discussion: With the rise in obesity among the paediatric population, there has also been an increase in cardiovascular, 

pulmonary and endocrinological problems, amongst many others. Various approaches are used to treat obesity in children 

and adolescents. One such approach is pharmacological treatment using the medication Orlistat. Other methods include diet, 

regular physical activity and psychotherapy. The National Nutrition and Health Programme is an example of a scheme that 

sets out the basic principles of a balanced diet. In children with obesity, metformin is recommended to prevent diabetes 

mellitus. Bariatric surgery is another treatment option. The best results were observed when lifestyle changes were combined 

with Orlistat. An individualised approach to treating obesity in children and adolescents is recommended. Even though new 

health programmes and campaigns are implemented, parents should pay attention to their children’s physical and mental 

health. 

Conclusions: Obesity entails many consequences such as chronic diseases, reduced quality of life and psychosocial 

problems. A better understanding of obesity mechanisms will help develop more effective ways to tackle it.. There is a need 

for research that will provide information on society’s knowledge in this area and on the most effective channels for 

promoting awareness of a healthy lifestyle. 
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I. Introduction 

Obesity in children and adolescents is a condition in which the amount of body fat is excessive in 

relation to the child’s body weight and age. According to the World Health Organisation (WHO) definition, 

obesity in children and adolescents occurs when the body mass index (BMI) exceeds the 97th percentile for 

age and sex [1]. A BMI between the 85th and 97th percentiles is classified as overweight. The problem of 

obesity among those under 18 has adverse effects on adult life. It is estimated that children with morbid obesity 

at the age of 2 have a significantly increased risk of obesity in adulthood, as up to 80% of them will have a 

BMI >30 (2). Obesity in children and adolescents is becoming increasingly common not only in Poland but 

worldwide, and constitutes a serious health problem, increasing the risk of chronic diseases such as diabetes, 

heart disease, respiratory diseases and cancer (3). Many people who struggle with obesity during adolescence 

face depression, issues with self-acceptance and, not infrequently, social exclusion, which affects their overall 

quality of life (4). 
The aim of this review is to analyse the available information on this issue, which should contribute to 

a better understanding, the identification of risk factors, raising awareness of the potential chronic diseases 

resulting from obesity, and the development of effective prevention strategies, preventive and educational 

measures, and treatment for this condition among young people. 

II. Health effects of obesity in children and adolescents 

A. Health effects 

Among studies on the impact of obesity on human health and well-being, there are works on the 

pathomechanisms that contribute to the development of complications associated with this condition. One of 

these is low-grade chronic inflammation, also referred to by some scientists as “metaflammation”, which is 

thought to be triggered by metabolic changes in the body of an obese person (5,6). A simplified 

pathomechanism leading to “metaflammation” is presented below. 
 

 

 
Fig. 1. Pathomechanism of chronic inflammation in obesity. Abbreviations: TLR-2 – toll-like receptor 2, TLR-4 – toll-

like receptor 4, TNF-alpha – tumour necrosis factor alpha, IL-6 – interleukin 6, UPR – unfolded protein response. 
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Another complication of excessive body fat is the overproduction of insulin-like growth factors I and 

II, insulin resistance, and elevated levels of estrone and estradiol caused by increased aromatase activity in 

adipose tissue (7). 
Another factor frequently mentioned in the literature is sodium retention caused by increased 

reabsorption of sodium ions in the renal tubules, which may be influenced by activation of the RAA system or 

hyperinsulinaemia (6). 

B. Cardiovascular diseases 

The rise in obesity among the paediatric population, which has been observed for several decades (8), 

has a real impact on the condition of the cardiovascular system (9). Studies have shown that obese children 

exhibit a high prevalence of factors adversely affecting cardiovascular function, such as dyslipidaemia, insulin 

resistance, or elevated blood pressure relative to age-specific norms (10). These metabolic changes, together 

with increased body weight, contribute to increased preload on the heart (11). Increased preload may result in 

structural changes in terms of cardiac structure, as a higher incidence of left ventricular hypertrophy has been 

observed in the obese population compared to the healthy population (12). Metabolic disorders are also a cause 

of increased vascular stiffness, which is an important risk factor for cardiovascular disease in both adults and 

children; however, further research is needed to determine the influence of factors such as the degree of sexual 

maturity or age, as the significant diversity of the paediatric population makes it difficult to accurately assess 

the impact of specific parameters such as pulse wave velocity, which is one of the fundamental diagnostic 

tools in adults (13,14). Another adverse effect of childhood obesity is an alteration in the functioning of the 

autonomic nervous system, which has a direct impact on myocardial function. Indeed, increased activity of 

the sympathetic nervous system and a corresponding reduction in parasympathetic activity have been observed 

(15). This translates into a higher incidence of life-threatening ventricular arrhythmias, coronary artery 

stenosis and direct damage to cardiomyocytes (16). As part of the assessment of the risk of cardiovascular 

disease, one could propose the evaluation of parameters such as the assessment of epicardial adipose tissue 

using MRI or the measurement of CIMT (carotid intima-media thickness) (17,18). Both parameters enable the 

assessment of cardiovascular risk. The first method appears to offer greater accuracy and quality of assessment; 

however, the need to perform a complex and costly procedure such as cardiac MRI tips the balance, at least 

for the time being, in favour of the second method, which can be performed using ultrasound, a widely 

available diagnostic tool. 
 

 

 
Fig. 2. Simplified mechanism of how obesity contributes to the development of cardiovascular diseases. 
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C. Increased risk of cancer 

When considering the impact of obesity on children’s health, one cannot overlook the role this condition 

plays in the incidence and progression of cancer. One of the most common cancers in children is acute 

lymphoblastic leukaemia (ALL). Thanks to modern diagnostic techniques and treatment, the survival rate 

remains high at around 80–90% (19). However, studies have shown that both overweight and obese patients 

have higher mortality rates and shorter remission times following treatment, regardless of the ALL phenotype 

(20). The likely cause is thought to be the secretion by adipose tissue of insulin-like growth factors I and II, 

which may influence the initiation of leukaemia and its course. Furthermore, greater hepato- and 

nephrotoxicity has been demonstrated in obese patients (21,22). Another aspect to note when discussing the 

impact of childhood obesity is the increased incidence of cancer in adults who were obese in their youth. 

Studies have shown an increased incidence in this group of myeloproliferative disorders, such as NHL and 
DLBCL (23). Some researchers consider the previously mentioned overproduction of IGF-1 and the 

rearrangement of bone marrow microstructure caused by obesity, which may promote neoplasm formation, to 

be the likely cause of this phenomenon (24,25). Another group of cancers affected by obesity are solid 

tumours. It is currently believed that obesity influences the development of cancers such as adenocarcinomas 

of the oesophagus, kidneys and pancreas, as well as hepatocellular carcinoma, meningioma, colorectal cancer, 

cancers of the female reproductive system and thyroid cancer (26). Data on the impact of childhood obesity 

on cancer incidence varies depending on the age of the patients studied. Children diagnosed with obesity aged 

2–8 years did not show a higher incidence of cancer in adulthood, whereas in cases of obesity occurring 

between the ages of 8 and 14, an increased incidence of cancer was observed. This applies, among others, to 

cancers of the female reproductive system and prostate cancer in men (15). This may be linked to the 

production of oestrogens by adipose tissue, which may disrupt the process of puberty; in theory, this could 

influence the incidence of the aforementioned diseases (27). Furthermore, a significantly higher incidence of 

colorectal cancer has been observed in men who were overweight in their youth, approximately 1.5 times more 

frequently than in slim men. It follows that we should aim to maintain a healthy weight in children as a primary 

means of cancer prevention. 

D. Endocrine system diseases 

Metabolic syndrome. Its diagnosis in adults is based on the presence of at least three of the following 

five criteria: abdominal obesity, high blood pressure, elevated fasting plasma glucose, high serum 

triglycerides, and low high-density lipoprotein (HDL) cholesterol. For children and adolescents, the diagnostic 

criteria for metabolic syndrome are formulated in a similar manner, although there is currently no accepted 

definition (28). Data from a systematic review of studies conducted among paediatric patients indicate that the 

prevalence of metabolic syndrome is several times higher in the group with increased body weight: in the 

group of children of normal weight, metabolic syndrome was diagnosed in 3.3%, whereas in the group of 

overweight and obese children, this percentage was 11.9% and 29.2% respectively (29). 

Insulin resistance. Obesity, specifically the accumulation of lipids within the muscles and abdominal 

cavity, is closely linked to its development (30). The progression of insulin resistance in the course of obesity 

is associated with increased release of free fatty acids, hormones and pro-inflammatory cytokines by adipose 

tissue (31). To some extent, tissue insulin resistance can be compensated for by increased insulin release from 

pancreatic islet beta cells. However, the depletion of compensatory reserves in the case of progressive insulin 

resistance results in damage to pancreatic islet beta cells, which is a critical factor in the development of 

impaired fasting glucose (IFG), impaired glucose tolerance (IGT), prediabetes and type 2 diabetes (T2D) 

(30,31). Unfortunately, the earlier the onset of T2D, the greater the acceleration of pancreatic islet beta cell 

destruction, which makes children and adolescents susceptible to developing co-morbid metabolic diseases at 

an early age (32). 
Type 2 diabetes. It is difficult to state unequivocally whether obesity is a consequence or a cause of it 

(33,34). However, the frequent co-occurrence of these two conditions has been confirmed. This is indicated 

by the results of a recent meta-analysis: in obese children and adolescents, compared to children of normal 

weight, the prevalence of prediabetes is up to three times higher, and the prevalence of diabetes is thirteen 
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times higher (31). Furthermore, it has been demonstrated that body mass index (BMI) correlates positively 

with the occurrence of T2D and prediabetes in children and adolescents (31). Not only obesity, but also being 

overweight in adolescents without obvious metabolic disorders increases the risk of T2D; there is a six-fold 

increase over 20 years compared with a control group of normal weight (6). 
Type 1 diabetes (T1D) is an autoimmune disease, meaning the body produces antibodies against its own 

cells of a specific serotype. At present, the exact mechanism by which obesity increases the risk of T1D is 

unknown. There is an ‘accelerator hypothesis’, which posits that insulin resistance, together with autoimmune 

damage to pancreatic islet beta cells, increases the likelihood of the clinical manifestation of diabetes (6). In 

other words, the simultaneous occurrence of these pathomechanisms (insulin resistance and autoimmune 

damage to insulin-producing cells) exacerbates carbohydrate metabolism disorders, resulting in the earlier 

appearance of clinical abnormalities suggestive of diabetes. There is scientific evidence that an increase in 

BMI may at least partially contribute to the pathophysiology of T1D by accelerating the autoimmune process 

– pro-inflammatory cytokines secreted by adipose tissue exacerbate the autoimmune response. However, the 

identification of signalling molecules responsible for obesity-induced autoimmunity towards T1D remains the 

subject of further research (35) 
Thyroid dysfunction is common, as most doctors screen overweight or obese children for thyroid 

function. Hypothyroidism is accompanied by a slowed metabolism, resulting in weight gain. 
This condition requires appropriate hormonal treatment, which can alleviate or completely eliminate the 

symptoms of the disease. Hence the decision by specialists to extend diagnostics to include thyroid disorders 

in the context of obesity, in order to identify the cause of this condition and treat it. Elevated levels of thyroid-

stimulating hormone (TSH) as a sign of thyroid dysfunction are regularly observed in people with obesity. 

Elevated TSH levels, combined with normal or slightly elevated levels of free thyroxine (T4) and/or free 

triiodothyronine (T3), have consistently been found in obese individuals, but the mechanisms underlying these 

thyroid hormonal changes remain unclear. Whether higher TSH levels in childhood obesity are adaptive 

(increasing metabolic rate to reduce further weight gain) or indicate subclinical hypothyroidism or resistance, 

thereby contributing to lipid and/or glucose metabolism disorders, remains controversial. Elevated TSH in 

obese children is associated with subsequent cardiovascular disease. Weight normalisation in obese children 

leads to normalisation of TSH levels (5,6). 
Precocious puberty (PP) is diagnosed when the pubertal process begins before the age of 8 in girls and 

before the age of 9 in boys. PP is characterised by the early appearance of secondary sexual characteristics as 

a result of the early onset of pulsatile secretion of gonadotropin-releasing hormone. Obesity is considered a 

significant cause of PC (32). A study conducted in China showed that being overweight and obesity are 

associated with an increased likelihood of developing PC, particularly among girls. Furthermore, PC was more 

likely to occur when being overweight or obese had persisted for over a year in girls and two years in boys 

(36). 
Polycystic ovary syndrome (PCOS) is characterised by hyperandrogenism and impaired ovulation, 

manifesting as oligoovulation or anovulation (5). There is evidence that obesity may influence the risk of 

PCOS via insulin resistance and compensatory hyperinsulinaemia, which enhances androgen production by 

the ovaries and/or adrenal glands and increases the suppression of sex hormone-binding globulin (SHBG), 

thereby increasing the bioavailability of androgens (32). PCOS is one of the most common endocrine 

disorders, affecting between 4% and 6% of young women and leading to infertility. Female fertility increases 

significantly following weight loss, which may serve as a motivating factor for maintaining a healthy weight 

(6,37). Gynecomastia, often occurring alongside lipomastia, is a fairly common condition among obese boys. 

The aromatisation of testosterone to estrogen in adipocytes plays a major role in the pathomechanism of 

gynecomastia – this process is intensified in obese individuals due to excess adipose tissue (7). An increase in 

breast size often affects patients’ mental well-being. Conservative treatment may be an option for 

gynaecomastia, as it is reversible; however, surgery is often required (6). To date, no beneficial effect of weight 

loss on male fertility has been demonstrated. 

E. Respiratory diseases 

Obstructive sleep apnoea occurs 4–6 times more frequently among obese children and adolescents than 

in their non-obese peers. Obesity may also lead to the development of Pickwickian syndrome, i.e. 

hypoventilation syndrome in obese individuals. Obstructive sleep apnoea is a sleep-related breathing disorder 

characterised by prolonged partial obstruction of the upper airways and/or intermittent complete obstruction 
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(obstructive apnoea), which disrupts normal ventilation during sleep and also disturbs the normal sleep 

rhythm. Symptoms include habitual (nocturnal) snoring (often with pauses), sleep disturbances and 

neurobehavioural problems during the day. Daytime sleepiness may occur. Obstructive sleep apnoea is 

independently associated with the development of hypertension, cardiovascular disease, behavioural disorders 

and poor academic performance in children. There is no firm evidence that there is a link between obesity and 

asthma (38,39). 

F. Digestive system disorders 

Digestive system diseases associated with obesity include non-alcoholic fatty liver disease (NAFLD), 

non-alcoholic steatohepatitis (NASH), cirrhosis and gallstones. Due to its link with obesity, NAFLD has 

become the most common liver disease in childhood and is found in 28%–41% of obese children and 

adolescents (6). NAFLD ranges in severity from mild steatosis to NASH, which can ultimately lead to 

advanced fibrosis, cirrhosis and hepatocellular carcinoma (5). NAFLD can also lead to the development of 
insulin resistance and, consequently, to T2D. Studies have shown that NAFLD and elevated ALT levels 

increase the risk of developing T2D in the future by 2.6-fold among children and adolescents (40,41). 
Furthermore, there is a link between obesity and the risk of gastro-esophageal reflux, particularly among 

children aged 6–11 and adolescents (32). 

G. Neuropsychological and psychosocial effects 

When discussing psychological disorders associated with obesity, sleep disorders certainly deserve a 

mention. Insomnia is defined as a condition in which the patient has difficulty falling asleep, staying asleep, 

or getting enough sleep, and which must cause the patient distress; furthermore, it must not be caused by any 

other disorder, such as sleep apnoea (42). Studies on the impact of obesity on insomnia have not demonstrated 

a direct link between the occurrence of these two conditions (43). Researchers seem to be leaning towards the 

conclusion that poor sleep quality and emotional stress influence insomnia. However, it must not be forgotten 

that obesity can have a negative impact on the patient’s well-being (44). 
 

H. Low self-esteem 

The highly subjective nature of self-esteem and its strong dependence on numerous factors, such as 

gender or cultural aspects, cause significant difficulties in assessing this parameter (45). Directly linked to 

self-esteem is the concept of body image. In cases of self-perception disorders, numerous negative emotions 

begin to emerge, often bearing no relation to reality (46). Studies have shown that girls are significantly more 

likely to perceive themselves as heavier than they actually are; in the case of boys, the situation is exactly the 

opposite (46). Girls become more demanding of their bodies after menarche. This may stem from 

contemporary cultural pressures, where society requires individuals to maintain a relatively low body weight; 

interestingly, boys do not experience a similar increase at the onset of puberty (47). 

I. Depression 

According to a WHO report, depression is the most commonly diagnosed mental disorder in children 

(4). It is characterised by low mood, a lack of interest in activities, or difficulty in experiencing pleasure (48). 

Risks associated with this condition include, amongst others, difficulties in establishing and maintaining social 

relationships, learning difficulties, cognitive impairments, and, in extreme cases, suicide (48). When 

discussing the links between depression and obesity, it should be borne in mind that both conditions are 

currently associated with chronic inflammation, which may exacerbate other obesity-related complications. 

Studies have shown that obese adolescents are significantly more at risk of developing depression, with a risk 

ratio of approximately 1.6 compared to the healthy population. Furthermore, it should be noted that, according 

to analyses, obese teenage girls are at greater risk than their male peers (44,45,49). Both pharmacological and 

psychotherapeutic methods are used to treat depression; however, they appear to be ineffective (48). 
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J. ADHD 

Neurodevelopmental disorders, such as attention deficit hyperactivity disorder (ADHD) or attention 

deficit disorder (ADD), are at least 2–3 times more common among obese children and adolescents compared 

to their peers of normal weight. The prevalence of ADHD/ADD in clinical studies on childhood obesity is 10–

11% among females and 17–31% among males. The causal relationship between ADHD/ADD and obesity is 

unclear, although most studies suggest that ADHD/ADD precedes obesity. ADHD/ADD is characterised by 

impaired executive functions, such as impulsivity and a reduced ability to maintain concentration, attention 

and self-control. Furthermore, people with ADHD exhibit disturbed eating patterns at a higher rate than those 

without ADHD, and may even experience greater sensitivity to food-related rewards through dopaminergic 

activation (6). 

K. Suicidal behaviour 

Scientific research indicates a strong link between obesity and suicidal thoughts and attempts (50,51). 

One such study found that Swedish boys who were obese or overweight were significantly more likely to 

report that they ‘felt life was not worth living’ (30.2% and 21.7%, respectively) compared to boys of normal 

weight (14.6%, P < 0.05). Furthermore, obese boys (16.3%) and boys who were moderately overweight 

(12.3%) reported significantly more suicide attempts than boys of normal weight (5.1%, P < 0.05) (50). 

III. Methods for preventing obesity in children and adolescents 

A. Promoting a healthy lifestyle 

Education, for both children and their carers, should be one of the key pillars of promoting a healthy 

lifestyle. Equally important are nationwide school nutrition programmes aimed at counteracting the rise in 

obesity among children and young people (52). 
Unfortunately, methods such as education, pharmacological treatment and bariatric surgery do not 

deliver the expected long-term results in the treatment of obesity (53). For these reasons, it is particularly 

important to prevent the development of obesity in children and adolescents in order to reduce the incidence 

of comorbidities and complications, and to lower the financial costs of treatment. 
Childhood is a crucial time for learning healthy eating habits. The role of parents is vital in consciously 

imparting knowledge about a healthy lifestyle. Furthermore, many carers are aware of unhealthy eating habits 

but do not know the specific tools needed to effectively implement changes. One of the first recommended 

steps is to change the availability of food at home. This involves replacing sweets and salty snacks with readily 

available fruit and vegetables (54). It is also worth remembering to limit the consumption of sugary drinks in 

favour of drinking water regularly. 
Another important step is to stop frying. Cooking or baking significantly reduces the calorie content 

and increases the nutritional value of the meals prepared. An integral part of changing habits is encouraging 

the child to help prepare food. By shopping together, reading product labels and cooking together, the child 

has the opportunity to learn how meal planning and proper food preparation should look. Where 

organisationally possible, it is worth ensuring the child has fixed mealtimes (55). 
During mealtimes, the use of mobile phones and watching television should be kept to a minimum. 

Instead, focusing on eating together helps build healthy habits for years to come and reduces the risk of 

becoming overweight or obese during school age (55,56). 
Undoubtedly, in addition to healthy eating habits, physical activity is very important. The benefits of 

exercise include a reduced risk of depression, improved concentration and memory, help in maintaining 

normal blood pressure and blood glucose levels, building muscle strength, and bone strength, and a reduced 

risk of type 2 diabetes and obesity. It is estimated that, over the course of a week, the average child’s physical 

activity – which includes daily activities and additional exercise – amounts to only around 15 hours (57). 

Recommendations for physical activity in children aged between 3 and 5 years involve activity maintained 

throughout the day. For children aged 6 to 17, it is recommended that they exercise for at least 60 minutes a 

day. Training should be varied and should consist of aerobic exercise (e.g. brisk walking, running) and 

exercises that strengthen muscles (climbing, push-ups) and bones (jumping, running) (58) 
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In many cases, physical activity is understood solely through the prism of playing sport. It is worth 

making parents and children aware that not only playing sports, but also simple activities such as climbing 

stairs, going for a walk, a bike ride together, and daily household chores such as cleaning, are elements that 

have a beneficial effect on health and fitness. Sporting activities certainly provide significant support in 

maintaining an active lifestyle for children. However, the choice of sport should be left to the child, so that 

playing sport is fun rather than a chore (56). 
The most significant cause of the decline in physical activity among children and young people is the 

increased amount of time spent in front of mobile phones, televisions and computers. An imbalance between 

passive and active leisure time leads to the development of obesity (59). For children under the age of 2, it is 

recommended to avoid the use of electronic devices altogether, and for older children, to limit screen time 

(52). 

B. Education of parents and carers 

Only one-third of parents perceive their children’s overweight or obesity as a problem. Furthermore, 

women with a higher BMI only occasionally notice that their children are overweight. It turns out that mothers 

are less likely to notice excess weight in their sons than in their daughters (57). This is reason enough why 

educating parents and carers about the problem of overweight and obesity should form the basis for promoting 

a healthy lifestyle among children and young people. 
Raising parents’ awareness of the impact of lifestyle on their child’s health and encouraging changes in 

habits should begin before conception due to the phenomenon of foetal programming. This is an intrauterine 

process that influences organ formation during a critical period of their development. If the foetus is exposed 

to adverse environmental factors, disruption of foetal programming may lead to metabolic syndrome, obesity 

and diabetes type 2 diabetes and cardiovascular diseases (60). For the reasons outlined above, parental 

awareness of the factors that trigger lifestyle-related diseases will help to reduce the incidence of these 

conditions in their children. It is particularly important, both before and during pregnancy, to cut down on 

smoking, reduce psychosocial stress, modify one’s diet, engage in regular physical activity, and prevent 

diabetes and obesity (61). 
The stages of life following birth are equally important for a child’s healthy development. It has been 

proven that breastfeeding reduces the risk of obesity compared to formula feeding. Exclusive breastfeeding 

should be recommended for the first 6 months of a child’s life (52,62). 
Older children learn the principles of a healthy lifestyle at home by observing their parents’ behaviour. 

It is the parents who should set an example and shape their children’s habits by using appropriate parenting 

methods (57). It has been shown that parental behaviours such as praise have a positive impact on healthy 

eating in children. On the other hand, restrictive eating habits, forcing children to eat, or rewarding them for 

eating have been shown to have a negative impact on children’s nutrition (54). 
Motivation on the part of both children and parents is crucial for taking steps to change lifestyle and 

make healthy choices. A realistic assessment of nutritional status, particularly among families who ignore the 

problem of overweight and obesity, appears to be especially important. Raising awareness of the consequences 

of excess body weight has the potential to foster a willingness in patients to modify their current lifestyle (4). 
Children’s and adolescents’ exposure to unhealthy snacks undoubtedly increases their daily calorie 

intake. Children’s eating habits depend on the type of food available at home. Preparing sliced vegetables and 

fruit ready for consumption will make it easier for children to make healthy choices on a daily basis (57). 
It is the parents’ role to monitor the amount of time spent passively in front of a screen (63). By adopting 

an attitude that encourages various forms of physical activity, children will be motivated to spend their free 

time actively rather than sitting in front of a television, computer or mobile phone. 

C. School initiatives 

Places such as schools, school shops and vending machines have a significant influence on pupils’ 

dietary preferences and choices. Despite the introduction of more restrictive guidelines by the WHO regarding 

the composition of products intended for children in school shops, yoghurts and salads remain the least 

common items (57). However, promoting a healthy lifestyle and food education has been shown to reduce 

BMI and decrease consumption of unhealthy products, including sweetened drinks. Providing free water 

dispensers in the canteen led to a reduction in the costs incurred for treating childhood obesity. Physical 
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activity in the form of physical education lessons is also significant, as it has a beneficial effect on changing 

habits (52,64) 
The State Sanitary Inspection, together with the Polish Federation of Food Producers, has been 

implementing the nationwide educational programme “Keep Fit!” for pupils in Years 5–8 of primary schools 

for 17 years. The programme has been approved by the European Commission as part of the “Obesity 

Governance” project. The aim of the programme is to foster healthy habits among children, young people and 

their families. By deepening knowledge of a balanced diet and physical activity, and by teaching how to 

interpret food labels, it will be possible to build health-promoting attitudes aimed at preventing overweight 

and obesity (65). 

IV. Methods of treating obesity in children and adolescents 

A. An individualised approach to treatment 

As noted earlier in this article, there are many causes of obesity in the paediatric population. 

Consequently, treatment approaches should be tailored to the individual needs of each patient. To optimise 

the benefits, the patient should undergo a detailed assessment, including a psychological evaluation. It is 

important to understand the child’s environment, the eating habits prevalent in their family and immediate 

surroundings, to determine the level of involvement shown by carers, and the family’s financial status. 
When planning treatment, the focus should be on analysing the initial situation, addressing questions 

regarding the patient’s relationship with food. It is essential to determine what types of food predominate in 

the patient’s diet, in what quantities and proportions, when the child eats meals and with whom, as well as 

their culinary preferences and which products they exclude for cultural or religious reasons. 
Patients seeking comprehensive help have often already attempted to change their eating habits on their 

own, which must be carefully analysed. The aim of this assessment is to identify the problem and determine 

the therapeutic options in the specific case (66). 

B. Diet 

Management dietary is the basis for the treatment of obesity at every stage of the disease. Children and 

adolescents face age-specific challenges in this regard that do not occur in adult patients. For patients in the 

paediatric population, the aim should be to provide a balanced diet with a calorie content that meets the child’s 

energy requirements, adjusting it to the level of physical activity the patient actually engages in. Overly 

restrictive diets can lead to deficiencies resulting in disturbances in the maturation and growth of the young 

body. Given the age-specific requirements for micro- and macronutrients, no food group should be excluded 

unless this is dictated by cultural or religious considerations (67). 
In most cases, increased body weight results from a mismatch between calorie intake and the child’s 

daily requirements, rather than from the type of foods consumed (66). 
An example of a programme that sets out the basic principles of dietary balance, in line with the ECOG 

position, is the Programme National Nutrition Santé. It outlines the basic proportions that should guide the 

creation of a balanced diet, i.e. 5 portions of fruit and vegetables, 3 portions of dairy products, 1–2 portions of 

meat, eggs and fish, carbohydrates in every meal, limiting sweet foods and fats, and drinking water as the 
main source of hydration in line with the child’s needs (68). 

To adhere to these principles, it is important to educate people about the concept of energy density. 

Efforts should be made to find alternatives to high-energy-density foods and to gradually minimise their 

proportion in the diet. 
A major challenge is eliminating sugary drinks from the diet, which should be replaced with water. To 

encourage drinking water, it is acceptable to add flavourings such as lemon juice or mint leaves. Fruit juices 

are often a source of a similar number of calories to sweetened drinks and should therefore be consumed only 

occasionally. One should also avoid diet drinks as they may have a negative impact on insulin regulation (66). 
People with obesity tend to overeat, which is caused by abnormal regulation of feelings of hunger and 

satiety. This condition may be caused by congenital genetic disorders (leptin deficiency in Prader-Willi 
syndrome) or eating too quickly, as well as a lack of mindful eating due to watching television or playing 

computer games whilst eating. Introducing the concept of ‘forbidden’ foods or making food too readily 
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available leads to an inability to identify one’s own nutritional needs. Another negative factor is the use of so-

called ‘unhealthy’ food as a reward. This creates misleading associations that can result in a distorted 

relationship with food. In the process of learning to correctly recognise feelings of hunger and fullness, it is 

important to establish regular mealtimes and observe the body’s response to the established routine. Depending 

on the child’s lifestyle and needs, it is necessary to adjust the amount of food consumed. This will help avoid 

hunger pangs leading to an uncontrollable urge to snack, often on high-calorie foods (69). 

C. Physical activity 

Another key element of obesity treatment is the introduction of regular physical activity. In the 

population of children with obesity, the guidelines differ slightly from those for the general population, where 

physical activity is primarily considered in the context of preventing obesity and other lifestyle-related 

diseases. 
Current recommendations for aerobic exercise as a primary health intervention now include resistance 

training. This type of training increases anaerobic capacity and leads to the development of muscle strength. 

It should be supervised to avoid injuries and to adapt to the child’s physical capabilities appropriate to their 

age. The use of weights in training can help overcome a child’s psychological barrier to engaging in physical 

activity and provide a source of satisfaction from the activity undertaken, thanks to increased physical strength 

(70). 
Furthermore, aerobic exercise is often poorly tolerated by obese individuals, leading to rapid 

discouragement, whereas resistance training is less likely to be discouraged by body mass. However, aerobic 

training should not be abandoned. It increases insulin sensitivity and lowers blood insulin levels. Studies show 

that combining these two types of exercise yields the best results (71). 
As many as 30% of children with obesity may suffer from non-alcoholic fatty liver disease, in which a 

significant improvement in NAFLD parameters has been demonstrated with the use of combined training. The 

amount and type of training should be individually tailored to the patient to achieve the greatest benefits (72). 
Wearable devices, such as fitness trackers or sports watches, can help monitor progress towards goals. 

They assist in tracking heart rate, steps taken and calories burned. Young people are particularly enthusiastic 

about modern technologies, which may increase their motivation to engage in health-promoting activities. The 

increasing gamification of many activities in young people’s lives—an example being language learning 

through games, which simultaneously rewards consistency—may translate into increased physical activity 

among children and adolescents. With appropriate guidelines and parental supervision, completing challenges 

or achieving a daily goal, such as a certain number of steps, appear to be a good idea. Work is underway to 

develop recommendations for implementation using wearable devices (73). 

D. Psychotherapy 

Mental health issues can be both a cause and a consequence of obesity. Correctly identifying these 

problems may be key to selecting the appropriate treatment. In the case of children, the relationship with a 

parent, particularly the mother, is a key factor. Research indicates that there is a link between the quality of 

this interaction and the child’s emotional self-regulation, which may result in, for example, the use of food to 

regulate emotions (39,74). 
Higher rates of depression and anxiety, including social phobias, have been observed among children 

and adolescents with obesity. Furthermore, these children are characterised by lower self-esteem and a 

distorted body image, which may lead to body dysmorphic disorder. The aforementioned disorders may result 

in withdrawal from social life and avoidance of school activities, which in turn leads to a decline in academic 

performance and an escalation of mental health problems. 
It is therefore essential to collaborate with a mental health specialist to provide motivational support 

and enhance the child’s resources, ensuring the recovery process is approached holistically. This also aims to 

prevent eating disorders that may arise during treatment, such as bulimia, anorexia or orthorexia (75). 
Psychological assessment is also essential in the process of qualifying for bariatric surgery, as discussed 

later in this article. 
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E. Pharmacological treatment 

a. Medications for obesity 

Pharmacological treatment serves as a bridge between lifestyle changes in the broadest sense and 
surgical intervention. Selecting appropriate medications in the paediatric population presents numerous 
challenges. 

The most important of these include: genetic factors, the multitude of pathomechanisms, side effects 
and the sources of patient motivation. 

In the treatment of obesity, the key factor determining treatment strategies is the individualised nature 
of therapy. It is therefore necessary to identify groups of patients who are likely to derive the greatest benefit 
from the therapy, taking into account the mechanism of action of the medicinal substance in question. 

Side effects are a particularly important determinant in selecting candidates for a safe and effective 
drug. Given the young age of the patients, the physiological changes occurring in a child’s body, metabolic 
variability, and the development and maturation of individual systems, the benefits of the therapy must 
outweigh the risks. The burden on the cardiovascular, musculoskeletal or hepatic systems resulting from drug 
administration may have long-term health consequences reflected in estimated life expectancy. Furthermore, 
attention should be paid to the deterioration in mental health manifested by an increased risk of depression 
and suicidal thoughts (76). 

Currently, the choice of medicines in the paediatric and adolescent population is very limited. The FDA 
has approved only orlistat for this indication. 

Orlistat is a gastrointestinal lipase inhibitor approved by the FDA for use in children over 12 years of 
age for the treatment of obesity and to reduce the risk of regaining weight following previous weight loss. The 
drug’s mechanism of action involves binding to the active sites of gastrointestinal lipases and irreversibly 
blocking enzyme activity, thereby reducing the absorption of triglycerides from ingested food by 
approximately one-third. The criteria that a patient must meet are: 

A statistically significant correlation has been demonstrated between the use of orlistat and lifestyle 
changes, and lifestyle changes in favour of the drug’s use. However, due to the short duration of the studies, 
it is not possible to determine the long-term effects of the drug. In addition, numerous adverse effects were 
observed, such as fatty stools, diarrhoea, fatty discharge from the anus, flatulence, loose stools and more 
frequent bowel movements, or mild abdominal pain. Cases of liver failure were also reported, particularly 
shortly after discontinuation of the drug. These data indicate that the target patient group should be selected 
based on liver function following detailed testing prior to commencing treatment. Consequently, there is a risk 
associated with the use of this medicine, particularly given the possibility of purchasing the product without a 
prescription and without consulting a doctor. Furthermore, generic preparations are characterised by high 
levels of impurities, which further reduces the safety of the drug’s use. 

Treatment with orlistat should be discontinued after 12 weeks if patients have not reduced their body 
weight by at least 5% from baseline (76,77). 

Liraglutide is an analogue of the intestinal incretin hormone GLP-1. It has recently been the subject of 
numerous studies suggesting that the use of this drug contributes to rapid weight loss without the need for a 
calorie-restricted diet. However, studies in the paediatric population have not confirmed these reports. They 
demonstrated that liraglutide had no effect on reducing BMI or blood pressure, whilst maintaining a high 
safety profile. Research into the use of this drug is ongoing, as it may become a safe alternative to orlistat in 
the future (78). 

b. Medicines for obesity-related conditions 

Type 2 diabetes is undoubtedly linked to obesity. Excessive carbohydrate intake and increased body 
weight are associated with metabolic changes that lead to insulin resistance. To prevent the development of 
this condition and also to prevent type 2 diabetes, hypoglycaemic drugs such as metformin can be used. 

Metformin is an antihyperglycaemic drug commonly used in the treatment of type 2 diabetes. Its 
mechanism of action involves inhibiting the synthesis of glucose, lipids and proteins whilst simultaneously 
stimulating the oxidation of fatty acids and glucose uptake. An additional effect of metformin is a reduction 
in hunger. Research indicates that this drug facilitates weight loss in children with hyperinsulinaemia who are 
at high risk of developing type 2 diabetes. It is not, strictly speaking, a weight-loss drug. No serious adverse 
effects have been reported, and given its long-standing use for hypoglycaemic purposes, it has a high safety 
profile (79). 
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F. Surgical treatment 

Surgical treatment, including bariatric surgery, is an interdisciplinary procedure. In addition to 

performing the procedure itself, it requires a comprehensive assessment of the patient’s physical and mental 

health. The team responsible for determining eligibility for surgery should include a paediatrician, a paediatric 

surgeon, a dietitian, a psychologist or mental health specialist, and a treatment coordinator (80). 
The medical staff’s responsibilities include educating patients about changes to their eating habits, 

dietary management and the functional changes that the procedure itself will bring about. Surgical treatment 

is not widely used in the paediatric population. Most studies focus on young adults. 
Before deciding on this treatment method, patients must undergo a pre-operative assessment. Patients 

are evaluated using questionnaires and psychiatric and psychological consultations to rule out a psychogenic 

cause of obesity and to assess the patient’s cooperation throughout the entire treatment process. In addition, 

the patient’s sexual maturity and skeletal maturity must also be assessed (80). According to European 

guidelines, patients are eligible for bariatric surgery if they: 

• Have a BMI > 40 kg/m² (or the 99.5th percentile for their age) and at least one comorbid condition; 

• Have undergone at least 6 months of structured weight-loss attempts at a specialist clinic; 

• Demonstrate skeletal and developmental maturity; 

• Are able to commit to a comprehensive medical and psychological assessment before and after 

surgery; 

• Are willing to participate in a multidisciplinary post-operative treatment programme; 

• Have access to surgery in a unit with specialist paediatric support (nursing, anaesthesiology, 

psychology, post-operative care) (81). 

In each case, the patient should undergo an individual assessment to weigh up the benefits and risks. For 

some patients, weight loss prior to surgery is recommended to reduce complications and speed up recovery, as 

well as to help the patient adapt to dietary restrictions. The entire eligibility process should not take less than 

6 months. During this time, an attempt should be made to lose weight using other available methods. 

G. Types of bariatric surgery 

The most commonly performed bariatric procedures in children and adolescents are RYGB (Roux-en-

Y gastric bypass) and vertical sleeve gastrectomy (VSG). Each of these procedures can be performed 

laparoscopically (82). 
RYGB is a restrictive-diverting procedure. It involves creating a small pouch from the proximal part of 

the stomach, which is connected to a segment of the small intestine, forming the alimentary loop. This is the 

route through which food passes. The remaining part of the stomach is anastomosed with the duodenum to 

form a common digestive loop, allowing gastric enzymes to participate in the digestive process. (83) 
VSG involves removing a portion of the stomach along the greater curvature. The remaining segment 

can hold approximately 150 ml of food. An additional effect is a reduction in ghrelin and GLP-1 secretion, 

leading to a decrease in hunger sensation (84). 
There are many other bariatric surgeries, but they are rarely used in the paediatric population. When 

selecting a method, many factors are taken into account, including: the surgeon’s preferences and experience, 

the facilities of the centre where the patient will undergo surgery, comorbidities, cooperation with the patient 

and their family, BMI, and the patient’s expectations. (80) 
Perioperative management should be carried out in accordance with the principles of ERAS (enhanced 

recovery after surgery). Prior to surgery, care should be taken to ensure adequate hydration and to implement 

prophylactic antibiotic and anticoagulation therapy. After the procedure, pain management should be 

administered with limited opioid use, and efforts should be made to mobilise the patient as soon as possible 

(85). 
Following a successful procedure and recovery, the patient should remain under the care of a 

multidisciplinary team of specialists to assess weight loss and provide further support for the recovery process. 

To boost the patient’s motivation, they may be offered the opportunity to join a support group for people who 

have undergone bariatric surgery (80). 
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V. Conclusions 

Obesity among young people is a global problem affecting an increasing number of people. It leads to 

consequences such as chronic diseases, including those affecting the endocrine, respiratory, cardiovascular 

systems and insulin metabolism. Obesity at a young age also increases the risk of cancer and significantly 

reduces quality of life; in some cases, it can even lead to attempts to take one’s own life as a result of chronic 

depression and a lack of self-acceptance. 
A healthy society should be the cornerstone of public health initiatives, which is why new programmes 

and campaigns are constantly being launched to curb the ‘obesity epidemic’. Despite preventive measures, 

parents play an extremely important role; they should pay attention to their children’s development—both 

mental and physical—and encourage them to work on themselves in line with the dietary and exercise 

recommendations proposed by institutions and authorities involved in the fight against obesity. 
A better understanding of the mechanisms underlying obesity will certainly help develop more effective 

ways to combat it; however, it is already safe to say that an individualised approach for each patient is crucial, 

and the future of the fight against obesity should lie in even better educational programmes that raise public 

awareness. There is undoubtedly a need for research to provide information on public knowledge in this area, 

as well as on which channels promoting a healthy lifestyle are most effective in raising this awareness. 
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