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Abstract  
Childhood obesity is a major worldwide health issue with serious short- and 

long-term implications. This study delves into the complex terrain of childhood 

obesity, beginning with its definition and prevalence, which has reached 

alarming levels globally. The topic's significance in public health necessitates a 

thorough overview of existing knowledge and the identification of research 

gaps. Epidemiological statistics show a troubling increase in childhood obesity 

rates in recent decades, caused by a complex interaction of genetic, 

environmental, and lifestyle variables. Obesity's pathophysiology includes 

complex pathways of fat storage, persistent inflammation, and adipose tissue 

malfunction. Type 2 diabetes, metabolic syndrome, cardiovascular illnesses, 

and psychological difficulties are among the health effects. Diagnosis and 

screening procedures, treatment approaches, and future directions emphasize 

the need of creative strategies, individualized interventions, and legislative 

advocacy. Challenges such as healthcare system limits, financial impediments, 

and psychological barriers highlight the importance of collaborative action in 

combating childhood obesity. By tackling these issues and adopting holistic 

approaches, we may work toward a healthy future for the next generation. 

 
 

 

INTRODUCTION 
 

Children's obesity is generally described using age 

and gender-specific Body Mass Index (BMI) 

percentiles. A child is classified as overweight by the 

World Health Organization (WHO) if their BMI is at 

or above the 85th percentile for their age and sex, and 

obese if it is at or above the 95th percentile.[1] 

Similarly, the Centers for Disease Control and 

Prevention (CDC) uses percentile cut-offs to identify 

childhood weight status, which allows for consistent 

monitoring and comparison across groups.[2] 

Childhood obesity has skyrocketed in recent decades, 

making it a serious public health concern throughout 

the world. Childhood obesity rates are rapidly 

increasing in both low- and middle-income 

countries.[3] This development is concerning given 

the serious short- and long-term health effects of 

juvenile obesity. These include a higher chance of 

developing type 2 diabetes, cardiovascular disease, 

and psychological problems including poor self-

esteem and despair. fat children are also more likely 

to become fat adults, prolonging the obesity-related 

health issues.[4] 

The purpose of this article is to offer an exhaustive 

overview of current pediatric obesity research, 

including epidemiology, etiology, and health 

implications. This study looked at the many risk 

factors that contribute to childhood obesity, such as 

genetic, environmental, and behavioral impacts, and 

highlighted the most recent preventive and treatment 

measures, assessing their efficacy and practicality.  

Epidemiology 

Obesity in children is a worldwide problem, with 

rising rates in practically every nation. According to 

the World Health Organization (WHO), more than 

340 million children and adolescents aged 5 to 19 

were overweight or obese in 2016.[5] The frequency 

varies greatly by geography, with the highest rates 

found in high-income countries. However, low- and 

middle-income nations, particularly metropolitan 

areas, are seeing fast growth. In North America, 

Europe, and portions of the Middle East, 

approximately one-third of youngsters are 

overweight or obese. Countries in Sub-Saharan 

Africa and portions of Asia, on the other hand, face a 

double burden of hunger and growing obesity rates, 

owing to a complex interaction of economic and 

cultural shifts.[6] 

Childhood obesity rates have risen dramatically in 

recent decades. Childhood obesity rates were 

relatively low over the world during the 1970s and 

1980s. However, during the 1990s, there has been a 

consistent increase.[7] For example, in the United 

States, the prevalence of obesity among children and 

adolescents aged 2 to 19 has risen from around 5% in 

the early 1970s to more than 18% in recent years. 

Similar patterns are observed in other affluent 
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nations, including the United Kingdom and 

Australia.[8] Many emerging nations have seen even 

faster growth, owing to urbanization, changing eating 

trends, and decreased physical activity levels. This 

pattern shows that without effective action, the 

worldwide burden of childhood obesity will continue 

to rise, with serious health and economic 

repercussions.  

Demographic variables influencing childhood 

obesity include age, gender, socioeconomic level, 

and ethnicity. Younger children (aged 5-9) had lower 

obesity rates than teenagers (aged 10-19), most likely 

due to variations in physical activity and food 

preferences.[9] Gender disparities are also noticeable, 

with some research showing that males have greater 

obesity rates than girls, however this varies by place 

and culture.[9] Childhood obesity epidemiology is 

heavily influenced by socioeconomic status (SES). In 

high-income nations, lower SES is frequently related 

with increased obesity rates, most likely due to 

restricted availability to nutritious foods and 

opportunities for recreation.[10] In contrast, in several 

low- and middle-income nations, higher SES is 

associated with increasing obesity, owing to 

increased availability to high-calorie meals and 

sedentary lifestyles.[10]  

Ethnicity is another crucial element, with some ethnic 

groups being more predisposed to obesity. For 

example, in the United States, Hispanic and African 

American youngsters are more obese than their 

Caucasian and Asian counterparts.[11] These 

variances might be related to genetics, cultural eating 

choices, or socioeconomic inequities.  

Etiology and Risk Factors 

Childhood obesity has several causes, including 

genetic, environmental, behavioral, psychological, 

prenatal, and chemical influences. Understanding 

these risk variables is critical for establishing 

comprehensive preventative and intervention 

methods to tackle the rising epidemic of pediatric 

obesity.  

Genetic factors: Genetics plays an important 

influence in the development of childhood obesity. 

According to heritability estimates, genetics account 

for 40-70% of the variance in BMI between people. 

Variants in the FTO (fat mass and obesity-associated) 

and MC4R (melanocortin 4 receptor) genes are two 

specific genetic markers linked to obesity. These 

genes affect appetite control, energy expenditure, and 

fat storage.[12] Children with a family history of 

obesity are at an increased risk, showing a significant 

genetic tendency.  

Environmental and Lifestyle Factors: 
Environmental and behavioral factors are major 

causes to childhood obesity. Diet plays an important 

impact, with high-calorie, low-nutrient meals 

becoming more available and inexpensive. Sugary 

drinks, fast meals, and high-fat and sugary snacks 

have all seen a significant increase in popularity.[12,13] 

Physical activity levels have decreased, owing to 

urbanization, increasing screen time, and less 

chances for physical exercise. Sedentary behavior, 

such as lengthy periods of sitting and excessive use 

of electronic gadgets, is linked to weight increase. 

Sleep patterns can also impact obesity risk; poor 

sleep can disturb hormones that govern hunger and 

appetite, such as ghrelin and leptin, resulting in 

increased caloric intake and lower energy 

expenditure.[13] 

Psychosocial Factors: Psychosocial variables such 

as family dynamics, socioeconomic situation, and 

psychological characteristics have a substantial 

influence on childhood obesity. Family actions and 

views regarding eating and physical exercise 

influence children's behaviors. Children from lower 

socioeconomic families may have limited access to 

healthful foods and safe places to exercise. 

Psychological variables such as stress, despair, and 

low self-esteem can all contribute to emotional eating 

and sedentary behavior. Furthermore, children facing 

family disputes, or a lack of emotional support may 

resort to food for solace, increasing their risk of 

obesity.[14] 

Prenatal and Early Life Influences: Prenatal and 

early life variables are important in influencing a 

child's risk of obesity. Maternal health during 

pregnancy, such as gestational diabetes and excessive 

weight gain, might put children at risk for obesity. 

Breastfeeding has been demonstrated to be more 

protective against obesity than formula feeding, 

which might be attributed to changes in hormone 

content and feeding techniques.[15] Early nutrition is 

also important; babies and toddlers who are exposed 

to high-calorie foods and sugary drinks are more 

likely to acquire poor eating patterns later in life. 

Rapid weight increase in the first two years of life is 

another indicator of future obesity.[15] 

Endocrine Disruptors: Endocrine disruptors, or 

substances that interact with hormonal processes, 

have been identified as possible factors to juvenile 

obesity. These chemicals, which can be found in 

plastics, insecticides, and personal care items, have 

the potential to affect metabolism and fat 

accumulation. Bisphenol A (BPA) and phthalates are 

well-known endocrine disruptors associated with 

obesity.[16] They can imitate or inhibit hormones that 

control hunger and energy balance, resulting in 

weight gain.  

Pathophysiology 

Obesity in children is characterized by complex fat 

formation processes driven by metabolic and 

hormonal pathways, as well as persistent low-grade 

inflammation and adipose tissue malfunction. 

Understanding these pathways is critical for 

designing effective strategies to prevent and cure 

obesity and its comorbidities. 

Mechanisms of Fat Accumulation 

Obesity's pathogenesis comprises complicated 

metabolic and hormonal mechanisms that result in 

excessive fat buildup. The mismatch between energy 

intake and expenditure lies at the heart of this 

process. When the body's caloric intake exceeds its 

energy requirements, the excess is stored as fat, 

mostly in adipose tissue.  
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Several hormones and metabolic signals control this 

equilibrium. The pancreas produces insulin in 

reaction to rising blood glucose levels, which 

stimulates glucose absorption by cells and the storage 

of surplus energy as fat. When fat reserves are 

adequate, adipose tissue produces leptin, which tells 

the brain to lower appetite and increase energy 

expenditure.[17] However, with obesity, the body 

frequently develops resistant to leptin, resulting in 

chronic overeating and more fat buildup. Ghrelin, a 

hormone generated by the stomach, increases hunger, 

and promotes fat accumulation; its levels usually rise 

before meals and decline afterwards. Ghrelin levels 

in obese people do not decline as much after eating, 

which prolongs hunger and calorie intake.[18] 

Role of Inflammation 

Obesity is associated with chronic low-grade 

inflammation, which has a substantial influence on 

metabolism. Obese persons' adipose tissue not only 

stores fat, but also secretes pro-inflammatory 

cytokines including TNF-α and IL-6. These 

cytokines contribute to a state of systemic 

inflammation, which disrupts insulin signaling 

pathways, resulting in insulin resistance—a hallmark 

of metabolic syndrome and type 2 diabetes.[19]  

This inflammatory state has an impact on a variety of 

metabolic systems. For example, it impairs the 

normal function of adipocytes (fat cells), resulting in 

an abnormal release of fatty acids into the circulation, 

which can then accumulate in other organs such as 

the liver and muscles. This ectopic fat deposition 

further exacerbates insulin resistance and promotes 

the development of fatty liver disease and 

cardiovascular complications. 

Adipose Tissue Dysfunction 

Changes in the amount and quality of fat stored are 

components of adipose tissue dysfunction in obesity. 

Adipose tissue is made up of two types: white adipose 

tissue (WAT) and brown adipose tissue (BAT), 

which serve different purposes.[20]  

WAT is the principal location for energy storage. 

Adipose tissue experiences hypertrophy and 

hyperplasia, or increases in cell number and size, in 

obesity, which leads to an excessive build-up of fat. 

Adipokines with anti-inflammatory and insulin-

sensitizing qualities, like as adiponectin, are secreted 

in less amounts by defective hypertrophic adipocytes 

in WAT, and more pro-inflammatory cytokines. This 

dysfunction is linked to systemic metabolic 

abnormalities such as insulin resistance, 

dyslipidemia, and elevated cardiovascular risk.[20]  

BAT, on the other hand, specializes in energy 

expenditure and heat generation using a mechanism 

known as non-shivering thermogenesis. BAT has a 

large number of mitochondria, which use fatty acids 

to produce heat. In humans, BAT activity is highest 

in infancy and diminishes with age, but new research 

suggests that adults still have some active BAT, 

which may be increased by cold exposure and 

specific dietary components. In obesity, the function 

and quantity of BAT are frequently diminished, 

reducing its protective benefits against fat storage and 

metabolic dysregulation.[20]  

Furthermore, obesity is linked to the growth of 

adipose tissue in ectopic places such as the liver 

(hepatic steatosis) and muscles, which affects normal 

metabolic functioning. Ectopic fat deposition reduces 

organ function and has been associated to the 

development of non-alcoholic fatty liver disease 

(NAFLD), cardiovascular disease, and other obesity-

related problems.  

Health Consequences 

The health consequences of childhood obesity are 

extensive and multifaceted, encompassing immediate 

effects like metabolic syndrome, type 2 diabetes, and 

hypertension, long-term risks such as cardiovascular 

diseases and orthopedic issues, and significant 

psychosocial impacts.  

Immediate Health Effects 

Type 2 diabetes, hypertension, and the onset of 

metabolic syndrome are only a few of the direct 

health effects of childhood obesity. Metabolic 

syndrome refers to a group of diseases that raise the 

risk of heart disease, stroke, and type 2 diabetes. It 

consists of central obesity, high blood pressure, high 

blood sugar, high triglycerides, and low HDL 

cholesterol levels. Obese children are more likely to 

develop metabolic syndrome, which can have major 

consequences for their health.[21]  

Type 2 diabetes, traditionally thought to be 

exclusively an adult illness, is increasingly being 

diagnosed in youngsters. This kind of diabetes is 

distinguished by insulin resistance, which occurs 

when the body's cells do not respond appropriately to 

insulin. So, blood glucose levels remain elevated. 

The rise in childhood obesity has coincided with an 

increase in type 2 diabetes incidence among young 

people, potentially leading to long-term health 

consequences if not controlled appropriately.[21] 

Another direct effect of childhood obesity is 

hypertension (high blood pressure). Excess body 

weight causes the heart to work harder to pump 

blood, raising the pressure in the arteries. If not 

addressed, hypertension in children can result in 

serious consequences such as heart, kidney, and other 

organ damage.[21] 

Long-term Health Risks 

Childhood obesity poses long-term health concerns 

that persist throughout adulthood. One of the most 

serious issues is an increased risk of cardiovascular 

disease, including coronary artery disease, heart 

attacks, and strokes. Obesity promotes the 

development of atherosclerosis, in which arteries 

become blocked with fatty deposits, resulting in 

restricted blood flow and a higher risk of 

cardiovascular events.[22]  

Obese children are also more likely to have 

orthopedic difficulties. Excess weight puts additional 

strain on bones and joints, resulting in disorders like 

Blount's disease, in which the lower leg bones bend 

outward, and slipping capital femoral epiphysis, in 

which the head of the thigh bone falls off the neck at 

the growth plate.[23] 
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Psychosocial Impact: Childhood obesity has a 

significant psychosocial impact, influencing mental 

health, social interactions, and general quality of life. 

Obese children are more likely to experience mental 

health problems such as sadness, anxiety, and low 

self-esteem. These children are frequently bullied, 

teased, and stigmatized, which can lead to social 

isolation and worsen mental health issues.[24]  

Obese children may have a much worse quality of 

life. They may have difficulty partaking in physical 

activities, resulting to more weight gain and 

perpetuating a sedentary lifestyle. Social 

stigmatization can also have an impact on academic 

achievement and limit possibilities for social contact, 

creating a vicious cycle of poor self-perception and 

low life satisfaction.[24] 

Diagnosis and Screening 

The diagnosis and screening of pediatric obesity need 

a multifaceted strategy that includes established 

standards, precise diagnostic criteria, and a variety of 

evaluation techniques. Early and precise 

identification is critical for implementing early 

therapies and avoiding long-term health implications. 

Screening Guidelines 

Prominent health agencies, such as the Centers for 

Disease Control and Prevention (CDC) and the 

World Health Organization (WHO) [25, 26], advise 

routine screening for childhood obesity. The 

American Academy of Pediatrics (AAP) 

recommends that children be evaluated for obesity 

yearly beginning at age two.[27] These guidelines 

underline the significance of early detection in 

preventing the growth of obesity and its associated 

health consequences. 

Diagnostic Criteria 

Body Mass Index (BMI) is the key diagnostic criteria 

for childhood obesity, computed by dividing a child's 

weight in kilograms by the square of their height in 

meters. The BMI results are then plotted on age and 

gender-specific growth charts. The CDC defines 

overweight as a child's BMI at or above the 85th 

percentile but less than the 95th percentile. Obesity is 

characterized as having a BMI at or above the 95th 

percentile.[26] 

In addition to BMI, waist circumference is 

occasionally used to measure abdominal obesity, 

which is a major risk factor for metabolic syndrome 

and cardiovascular disease. Measurements are 

matched to established percentiles for age and 

gender. Body fat percentage, albeit less prevalent in 

ordinary clinical practice due to the necessity for 

specialist equipment, gives additional information on 

adiposity. Body fat percentage may be estimated 

using techniques such as bioelectrical impedance 

analysis (BIA) and dual-energy X-ray 

absorptiometry (DXA).[27] 

Assessment Tools 

To correctly identify and measure childhood obesity, 

healthcare practitioners employ a mix of 

questionnaires, physical exams, and laboratory 

testing. Questionnaires are useful for gathering 

information about food habits, physical activity 

levels, and a family history of obesity-related 

diseases. Physical exams involve measuring height, 

weight, and waist circumference.  

Laboratory tests are often used to detect obesity-

related problems. These may include fasting glucose 

blood tests, lipid profiles, liver function tests, and 

inflammatory markers such as C-reactive protein 

(CRP).[26] These indicators can assist detect 

comorbidities such as type 2 diabetes, dyslipidemia, 

and non-alcoholic fatty liver disease (NAFLD).[27] 

Prevention Strategies 

Preventing juvenile obesity necessitates a 

multifaceted strategy that involves public health and 

family interventions, lifestyle changes, and the use of 

technology. Combining these measures allows us to 

build supportive settings that promote healthy habits 

and lower childhood obesity rates. 

Public Health Interventions 

Public health interventions are critical in avoiding 

childhood obesity, and they include programs at 

several levels. School-based programs are among the 

most successful, with an emphasis on combining 

physical education, encouraging good eating habits, 

and teaching nutrition. Community activities, such as 

developing safe recreational places and launching 

health campaigns, promote physical activity and raise 

awareness about healthy lifestyles. Policy reforms are 

also important, such as imposing sugary beverage 

tariffs, controlling food advertising directed at 

children, and providing access to nutritious meals in 

schools and communities.[28] 

Family-based Interventions 

Family-based therapies stress the crucial role that 

parents and caregivers have in molding children's 

behavior. Parental engagement is critical for instilling 

good eating and physical activity habits at home. 

Educational programs for parents may teach them 

about nutrition, portion control, and the value of 

regular physical activity. Healthcare practitioners 

may assist families in implementing and maintaining 

these healthy practices by providing regular follow-

ups and coaching. Creating a supportive home 

environment in which parents promote and model 

healthy behaviors may have a substantial influence 

on a child's lifestyle.[29] 

Lifestyle Modifications 

Lifestyle changes are critical in avoiding and treating 

obesity. A well-balanced diet rich in fruits, 

vegetables, whole grains, and lean proteins, with a 

restriction on sugary drinks and high-fat, high-sugar 

meals, is vital. Encourage regular physical activity, 

such as daily exercise and less screen time, to help 

maintain a healthy weight. Behavioral modifications, 

such as mindful eating and self-monitoring of food 

consumption and physical exercise, are helpful 

approaches. Programs that combine dietary 

adjustments with physical exercise and behavioral 

treatment have produced the greatest obesity 

management results.[30] 

Technological and Digital Interventions 

Technological and digital treatments provide new 

approaches to enhance obesity prevention initiatives. 
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Mobile applications and wearable devices may 

monitor physical activity, food consumption, and 

other health parameters, offering immediate feedback 

and incentive. Telemedicine solutions enable 

healthcare experts to provide guidance and assistance 

remotely, making it easier for families to seek 

professional advice and follow-up treatment. 

Interactive tools and games developed to encourage 

physical exercise and good food can engage 

youngsters in enjoyable and informative ways, 

making healthy lifestyle changes more appealing.[31] 

Treatment Approaches 

Dietary Interventions: Dietary therapies are a 

critical component in treating pediatric obesity. 

Nutritional standards stress a well-balanced diet high 

in fruits, vegetables, whole grains, and lean meats, 

while reducing sugar, saturated fat, and processed 

foods. Specific diets, such as the Mediterranean diet 

or low-glycemic index diets, have been demonstrated 

to be effective in weight management. Meal planning 

is essential for preventing overeating and ensuring 

nutrient-rich intake. It includes portion management, 

regular mealtimes, and healthy snack alternatives.[32] 

Physical Activity: Physical exercise is vital for 

treating childhood obesity. Children should exercise 

for at least 60 minutes each day, ranging from 

moderate to strenuous. This can include both 

cardiovascular workouts like jogging, swimming, 

and cycling, as well as muscle-strengthening sports 

like climbing and push-ups. Participating in sports 

and outdoor activities enhances both physical fitness 

and social engagement. Schools and communities 

play an important role in providing safe and 

accessible areas for physical activity, allowing 

children to incorporate exercise into their everyday 

lives.[33] 

Behavioral Therapies: The psychological effects of 

obesity can be effectively addressed by behavioral 

treatments, such as motivational interviewing and 

cognitive-behavioral therapy (CBT). CBT assists 

children and adolescents in identifying and changing 

problematic eating and exercise patterns, setting 

realistic goals, and developing coping mechanisms 

for stress and emotional eating. Motivational 

interviewing aims to increase the child's drive to 

change by addressing and resolving ambivalence. 

Both approaches need active engagement from 

parents and caregivers to reinforce beneficial habits 

and promote long-term commitment to lifestyle 

changes.[34] 

Pharmacological Treatments: Pharmacological 

therapies are recommended when lifestyle changes 

are insufficient. Orlistat and liraglutide are two drugs 

that are now licensed to treat childhood obesity. 

Orlistat works by preventing fat absorption in the 

intestines, whereas liraglutide, a GLP-1 receptor 

agonist, regulates appetite and food intake. These 

drugs are typically prescribed for children with 

severe obesity or obesity-related comorbidities and 

should be administered under rigorous medical 

monitoring.[35] Efficacy varies, and any possible 

adverse effects must be closely monitored. 

Surgical Interventions: Surgical therapies, such as 

bariatric surgery, are reserved for teenagers with 

extreme obesity who have failed other treatments. 

Bariatric surgery is indicated for a BMI of 40 or 

higher, or a BMI of 35 or higher with major obesity-

related health issues such as type 2 diabetes or severe 

sleep apnea. Gastric bypass and sleeve gastrectomy 

are two commonly performed surgeries.[36] These 

procedures can result in considerable weight 

reduction and improvement in comorbidities, but 

they need a comprehensive evaluation as well as a 

long-term commitment to lifestyle adjustments and 

follow-up treatment. 

 

Challenges and Barriers 

The constraints of the healthcare system present a 

significant difficulty in combating pediatric obesity. 

Access to care may be unequal, especially in 

impoverished or rural locations where pediatric 

obesity treatments are limited. Furthermore, many 

healthcare practitioners lack specialized training in 

managing pediatric obesity, which can result in 

inadequate treatment and lost chances for early 

intervention.  

Socioeconomic obstacles have a substantial influence 

on the prevention and treatment of childhood obesity. 

Financial limitations may limit access to nutritious 

meals, recreational activities, and medical treatment. 

Families with lower earnings may struggle to buy 

nutritional foods or engage in regular physical 

exercise due to the fees connected with sports 

programs or gym membership. Cultural influences 

can also impact food patterns and attitudes toward 

obesity, making it more difficult to execute lifestyle 

modifications.[37] 

Psychological impediments, such as stigma and 

mental health difficulties, exacerbate obesity 

management. Children who are obese frequently 

endure social stigma and bullying, which can lead to 

low self-esteem and depression. These mental health 

concerns might impair motivation and compliance 

with treatment approaches.[38] Furthermore, patient 

compliance is frequently hampered by psychological 

resistance to behavior change and a lack of support 

networks.  

Future Directions 

More research is needed to determine the influence 

of epigenetic variables on childhood obesity and the 

efficacy of early treatments in reducing long-term 

health issues. Exploring new technology, like as 

mobile applications for behavior tracking and genetic 

testing for individualized treatment, has the potential 

to transform obesity management by increasing 

patient outcomes and adherence. Advocating for 

supportive settings through urban planning projects, 

as well as enacting legislation that limit the marketing 

of unhealthy foods to children, can help to develop 

healthier communities and lower childhood obesity 

rates. 
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CONCLUSION 
 

Childhood obesity is a complex health issue that has 

far-reaching consequences for both short- and long-

term health. Comprehensive preventive measures, 

early diagnosis, and successful treatment techniques 

can address the complex interaction of genetic, 

environmental, and behavioral variables that 

contribute to obesity. However, addressing problems 

such as healthcare system limits, socioeconomic 

impediments, and psychological barriers would need 

collaborative efforts from healthcare providers, 

legislators, and community members. 

 

REFERENCES 
 
1. de Onis M, Garza C, Victora CG, Onyango AW, Frongillo EA, 

Martines J. The WHO Multicentre Growth Reference Study: 
planning, study design, and methodology. Food Nutr Bull. 

2004 Mar;25(1 Suppl):S15-26. doi: 

10.1177/15648265040251S103. 
2. Moselakgomo KV, Van Staden M. Diagnostic comparison of 

Centers for Disease Control and Prevention and International 

Obesity Task Force criteria for obesity classification in South 
African children. Afr J Prim Health Care Fam Med. 2017 Aug 

31;9(1):e1-e7. doi: 10.4102/phcfm.v9i1.1383. 

3. Jebeile H, Kelly AS, O'Malley G, Baur LA. Obesity in 
children and adolescents: epidemiology, causes, assessment, 

and management. Lancet Diabetes Endocrinol. 2022 

May;10(5):351-365. doi: 10.1016/S2213-8587(22)00047-X. 
4. Lister NB, Baur LA, Felix JF, Hill AJ, Marcus C, Reinehr T, 

Summerbell C, Wabitsch M. Child and adolescent obesity. Nat 

Rev Dis Primers. 2023 May 18;9(1):24. doi: 10.1038/s41572-
023-00435-4.  

5. AlEnazi S, AlAjlan R, AlKhalaf H, Abolfotouh M, Alharbi O, 

Alfawaz R, Aldebasi B, Alghnam S. Prevalence of Obesity 
among Children and Adolescents in Saudi Arabia: A 

Multicenter Population-Based Study. Saudi J Med Med Sci. 

2023 Jan-Mar;11(1):19-25. doi: 
10.4103/sjmms.sjmms_417_22.  

6. Wells JC, Sawaya AL, Wibaek R, Mwangome M, Poullas MS, 

Yajnik CS, Demaio A. The double burden of malnutrition: 
aetiological pathways and consequences for health. Lancet. 

2020 Jan 4;395(10217):75-88. doi: 10.1016/S0140-

6736(19)32472-9. 
7. Wang Y, Lim H. The global childhood obesity epidemic and 

the association between socio-economic status and childhood 
obesity. Int Rev Psychiatry. 2012 Jun;24(3):176-88. doi: 

10.3109/09540261.2012.688195. 

8. Sanyaolu A, Okorie C, Qi X, Locke J, Rehman S. Childhood 
and Adolescent Obesity in the United States: A Public Health 

Concern. Glob Pediatr Health. 2019 Dec 

1;6:2333794X19891305. doi: 10.1177/2333794X19891305. 
9. Lieb DC, Snow RE, DeBoer MD. Socioeconomic factors in 

the development of childhood obesity and diabetes. Clin 

Sports Med. 2009 Jul;28(3):349-78. doi: 
10.1016/j.csm.2009.02.004.  

10. Li ZA, Cai Y, Taylor RL, Eisenstein SA, Barch DM, Marek S, 

Hershey T. Associations Between Socioeconomic Status, 
Obesity, Cognition, and White Matter Microstructure in 

Children. JAMA Netw Open. 2023 Jun 1;6(6):e2320276. doi: 

10.1001/jamanetworkopen.2023.20276.  
11. Caprio S, Daniels SR, Drewnowski A, Kaufman FR, Palinkas 

LA, Rosenbloom AL, Schwimmer JB. Influence of race, 

ethnicity, and culture on childhood obesity: implications for 
prevention and treatment: a consensus statement of Shaping 

America's Health and the Obesity Society. Diabetes Care. 

2008 Nov;31(11):2211-21. doi: 10.2337/dc08-9024.  
12. Maculewicz E, Leońska-Duniec A, Mastalerz A, Szarska E, 

Garbacz A, Lepionka T, Łakomy R, Anyżewska A, Bertrandt 

J. The Influence of FTO, FABP2, LEP, LEPR, and MC4R 
Genes on Obesity Parameters in Physically Active Caucasian 

Men. Int J Environ Res Public Health. 2022 May 

16;19(10):6030. doi: 10.3390/ijerph19106030. 

13. Verde L, Frias-Toral E, Cardenas D. Editorial: Environmental 
factors implicated in obesity. Front Nutr. 2023 May 

4;10:1171507. doi: 10.3389/fnut.2023.1171507. 

14. Harrist AW, Topham GL, Hubbs-Tait L, Shriver LH, Swindle 
TM. Psychosocial Factors in Children's Obesity: Examples 

from an Innovative Line of Inquiry. Child Dev Perspect. 2017 

Dec;11(4):275-281. doi: 10.1111/cdep.12245.  
15. Dalrymple KV, El-Heis S, Godfrey KM. Maternal weight and 

gestational diabetes impacts on child health. Curr Opin Clin 

Nutr Metab Care. 2022 May 1;25(3):203-208. doi: 
10.1097/MCO.0000000000000826.  

16. Dalamaga M, Kounatidis D, Tsilingiris D, Vallianou NG, 

Karampela I, Psallida S, Papavassiliou AG. The Role of 
Endocrine Disruptors Bisphenols and Phthalates in Obesity: 

Current Evidence, Perspectives and Controversies. Int J Mol 

Sci. 2024 Jan 4;25(1):675. doi: 10.3390/ijms25010675. 
17. Kelesidis T, Kelesidis I, Chou S, Mantzoros CS. Narrative 

review: the role of leptin in human physiology: emerging 

clinical applications. Ann Intern Med. 2010 Jan 19;152(2):93-
100. doi: 10.7326/0003-4819-152-2-201001190-00008. 

18. Klok MD, Jakobsdottir S, Drent ML. The role of leptin and 

ghrelin in the regulation of food intake and body weight in 

humans: a review. Obes Rev. 2007 Jan;8(1):21-34. doi: 

10.1111/j.1467-789X.2006.00270.x. 

19. Coelho M, Oliveira T, Fernandes R. Biochemistry of adipose 
tissue: an endocrine organ. Arch Med Sci. 2013 Apr 

20;9(2):191-200. doi: 10.5114/aoms.2013.33181.  

20. Choe SS, Huh JY, Hwang IJ, Kim JI, Kim JB. Adipose Tissue 
Remodeling: Its Role in Energy Metabolism and Metabolic 

Disorders. Front Endocrinol (Lausanne). 2016 Apr 13;7:30. 

doi: 10.3389/fendo.2016.00030. 
21. Jankowska A, Brzeziński M, Romanowicz-Sołtyszewska A, 

Szlagatys Sidorkiewicz A. Metabolic Syndrome in Obese 

Children-Clinical Prevalence and Risk Factors. Int J Environ 
Res Public Health. 2021 Jan 25;18(3):1060. doi: 

10.3390/ijerph18031060. 

22. Dejavitte RAS, Enes CC, Nucci LB. Prevalence of metabolic 
syndrome and its associated factors in overweight and obese 

adolescents. J Pediatr Endocrinol Metab. 2020 Feb 

25;33(2):233-239. doi: 10.1515/jpem-2019-0369. 
23. Park BK, Park KB, Kwak YH, Jin S, Kim HW, Park H. A 

comparative evaluation of tibial metaphyseal-diaphyseal angle 

changes between physiologic bowing and Blount disease. 
Medicine (Baltimore). 2019 Apr;98(17):e15349. doi: 

10.1097/MD.0000000000015349. 

24. Sahoo K, Sahoo B, Choudhury AK, Sofi NY, Kumar R, 
Bhadoria AS. Childhood obesity: causes and consequences. J 

Family Med Prim Care. 2015 Apr-Jun;4(2):187-92. doi: 

10.4103/2249-4863.154628. 
25. Tung JYL, Poon GWK, Du J, Wong KKY. Obesity in children 

and adolescents: Overview of the diagnosis and management. 
Chronic Dis Transl Med. 2023 Mar 7;9(2):122-133. doi: 

10.1002/cdt3.58. 

26. Dooyema CA, Belay B, Blanck HM. Implementation of 
Multisetting Interventions to Address Childhood Obesity in 

Diverse, Lower-Income Communities: CDC's Childhood 

Obesity Research Demonstration Projects. Prev Chronic Dis. 
2017 Dec 21;14:E140. doi: 10.5888/pcd14.170491.  

27. Smith JD, Fu E, Kobayashi MA. Prevention and Management 

of Childhood Obesity and Its Psychological and Health 
Comorbidities. Annu Rev Clin Psychol. 2020 May 7;16:351-

378. doi: 10.1146/annurev-clinpsy-100219-060201. 

28. Kar SS, Kar SS. Prevention of childhood obesity in India: Way 
forward. J Nat Sci Biol Med. 2015 Jan-Jun;6(1):12-7. doi: 

10.4103/0976-9668.149071. 

29. Masten AS, Cicchetti D. Developmental cascades. Dev 
Psychopathol. 2010 Aug;22(3):491-5. doi: 

10.1017/S0954579410000222.  

30. Wadden TA, Tronieri JS, Butryn ML. Lifestyle modification 
approaches for the treatment of obesity in adults. Am Psychol. 

2020 Feb-Mar;75(2):235-251. doi: 10.1037/amp0000517. 

31. Chatterjee A, Prinz A, Gerdes M, Martinez S. Digital 
Interventions on Healthy Lifestyle Management: Systematic 

Review. J Med Internet Res. 2021 Nov 17;23(11):e26931. doi: 

10.2196/26931.  



564 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

32. Silva P, Araújo R, Lopes F, Ray S. Nutrition and Food 

Literacy: Framing the Challenges to Health Communication. 

Nutrients. 2023 Nov 7;15(22):4708. doi: 
10.3390/nu15224708.  

33. Wyszyńska J, Ring-Dimitriou S, Thivel D, Weghuber D, 

Hadjipanayis A, Grossman Z, Ross-Russell R, Dereń K, 
Mazur A. Physical Activity in the Prevention of Childhood 

Obesity: The Position of the European Childhood Obesity 

Group and the European Academy of Pediatrics. Front Pediatr. 
2020 Nov 5;8:535705. doi: 10.3389/fped.2020.535705. 

34. Castelnuovo G, Pietrabissa G, Manzoni GM, Cattivelli R, 

Rossi A, Novelli M, Varallo G, Molinari E. Cognitive 
behavioral therapy to aid weight loss in obese patients: current 

perspectives. Psychol Res Behav Manag. 2017 Jun 6;10:165-

173. doi: 10.2147/PRBM.S113278. 
35. Neff LM, Kushner RF. Emerging role of GLP-1 receptor 

agonists in the treatment of obesity. Diabetes Metab Syndr 

Obes. 2010 Jul 20;3:263-73. doi: 10.2147/dmsott.s6816.  

36. Wolfe BM, Kvach E, Eckel RH. Treatment of Obesity: Weight 

Loss and Bariatric Surgery. Circ Res. 2016 May 

27;118(11):1844-55. doi: 
10.1161/CIRCRESAHA.116.307591.  

37. Dao MC, Thiron S, Messer E, Sergeant C, Sévigné A, Huart 

C, Rossi M, Silverman I, Sakaida K, Bel Lassen P, Sarrat C, 
Arciniegas L, Das SK, Gausserès N, Clément K, Roberts SB. 

Cultural Influences on the Regulation of Energy Intake and 

Obesity: A Qualitative Study Comparing Food Customs and 
Attitudes to Eating in Adults from France and the United 

States. Nutrients. 2020 Dec 28;13(1):63. doi: 

10.3390/nu13010063. 
38. Haqq AM, Kebbe M, Tan Q, Manco M, Salas XR. Complexity 

and Stigma of Pediatric Obesity. Child Obes. 2021 

Jun;17(4):229-240. doi: 10.1089/chi.2021.0003. 

 

 


