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Abstract 

In recent years, there has been a significant increase in obesity rates among children and adolescents, 

leading to a corresponding rise in type 2 diabetes cases within this age group. Body mass index (BMI) 

is a key measure for assessing obesity and is closely linked to various metabolic disorders, including 

diabetes. This narrative review examines the relationship between BMI and the onset of type 2 

diabetes in young individuals. Evidence shows that high BMI levels, particularly those indicating 

obesity or severe obesity, are significant and independent risk factors for developing type 2 diabetes 

in pediatric populations. Factors such as insulin resistance, genetic predisposition, and lifestyle 

behaviors also contribute to this association. These findings emphasize the critical need for preventive 

strategies, early detection, and effective weight management among children and adolescents. 
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1- INTRODUCTION 

Type 2 diabetes is a chronic and 

complex metabolic disorder characterized 

by elevated blood sugar levels caused by 

both insulin resistance and insufficient 

insulin production. While this condition 

was once primarily seen in adults (1). 

Changes in lifestyle, such as increasing 

obesity rates, decreased physical activity, 

and poor dietary habits have led to a rise in 

cases among children and teenagers. As a 

result, type 2 diabetes is no longer 

considered an adult-only illness but has 

become a significant health concern for 

younger populations (2).  

The increasing number of type 2 diabetes 

diagnoses in adolescents, especially among 

groups with higher obesity rates or genetic 

predispositions, presents a major public 

health issue. Often, the diagnosis in young 

people is delayed because symptoms 

develop gradually, and there is limited 

awareness among families, increasing the 

risk of severe long-term complications (3). 

Early onset of type 2 diabetes significantly 

raises the chances of developing chronic 

health problems in adulthood, such as 

heart disease, kidney damage, and vision 

disorders. Additionally, there is a well-

established connection between childhood 

obesity and the rise in type 2 diabetes 

cases among young individuals (4). A high 

body mass index (BMI) during the 

developmental years can lead to metabolic 

issues like insulin resistance and abnormal 

glucose metabolism. BMI, calculated by 

dividing a person’s weight by the square of 

their height (5). It is commonly used to 

assess body weight status. Although BMI 

does not directly measure body fat, it 

remains an important tool for evaluating 

the risks associated with being overweight 

and obesity (6). 

In recent years, the link between BMI and 

the onset of type 2 diabetes during 

adolescence has become a key focus of 

scientific research. This relationship is 

significant because many adolescents with 

type 2 diabetes exhibit insulin resistance 

before their diagnosis, resulting in ongoing 

high blood sugar levels and disease 

progression (7). The prevalence of obesity 

in children and teenagers is influenced by 

various factors, including sedentary 

lifestyles, unhealthy eating habits, 

psychological stress, and hormonal 

changes (8). Therefore, implementing 

targeted interventions during these critical 

periods is essential for preventing type 2 

diabetes. Early prevention efforts are 

crucial as they can reduce the risk of long-

term health complications later in life (9). 

Recognizing the importance of this issue, 

our research examined the relationship 

between body mass index and the 

development of type 2 diabetes in children 

and adolescents. The study aims to 

compile existing research findings and 

highlight the need for preventive strategies 

in this age group, particularly focusing on 

weight management and increased 

physical activity. Given the rising 

incidence of type 2 diabetes and its 

significant impact on both individual and 

public health, it is vital to thoroughly 

investigate risk factors, diagnostic 

methods, treatment options, and preventive 

measures tailored for younger populations. 

Therefore, this article seeks to assess and 

interpret the impact of body mass index on 

the development of type 2 diabetes among 

youth, to enhance our understanding of 

this complex health issue and discuss 

effective strategies for its prevention and 

management. 

2- METHODS 

2-1. Search Strategy 

A comprehensive literature search 

was conducted using established 

databases, including PubMed, Scopus, 

Google Scholar, SID, and ScienceDirect. 

Various combinations of keywords like 

“body mass index,” “type 2 diabetes,” 

“children,” and “adolescents” were used in 
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different queries. The inclusion criteria 

were articles published in peer-reviewed 

scientific journals in English and Persian 

between 2019 and 2025. 

2-2. Article Selection Criteria 

Studies were selected based on the 

following criteria: Study design—cross-

sectional, longitudinal, or experimental 

investigations exploring the relationship 

between body mass index and type 2 

diabetes among pediatric and adolescent 

populations. Age range—only studies 

involving participants aged 6 to 16 years 

were considered for inclusion. 

2-3. Exclusion Criteria 

 The study excluded articles that 

were non-scientific or unverified, articles 

presenting only single-sentence data 

without comprehensive analysis, and 

studies investigating the relationship 

between BMI and type 2 diabetes in age 

groups other than children and adolescents. 

 

Figure-1. article search flowchart (10). 
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2-4. Data Extraction 

  Data collected from each article 

included demographic variables such as 

age, sex, nutritional condition, level of 

physical activity, and overall health status; 

criteria and methods used to define and 

assess BMI across studies; reported 

prevalence of type 2 diabetes within 

various BMI categories; and synthesis and 

evaluation of findings regarding the 

relationship between BMI and type 2 

diabetes, through comparative analysis of 

study outcomes. 

 2-5. Data Analysis 

A descriptive approach was used to 

evaluate the data, involving comparing 

findings across studies, assessing general 

patterns, and identifying variables like 

gender, age, physical activity, and dietary 

habits that could influence this 

relationship. 

2-6. Study Quality Assessment 

The quality of each study was 

evaluated based on established criteria. 

Instruments like the Critical Appraisal 

Skills Program checklists and the 

Strengthening the Reporting of 

Observational Studies in Epidemiology 

guidelines were used to appraise the 

quality of both cross-sectional and 

experimental research. 

3- RESULTS 

Numerous studies have established 

a strong link between a high BMI and an 

increased risk of developing type 2 

diabetes (11). In adolescents, a high BMI 

is a major risk factor for the onset of this 

condition. Exceeding the normal BMI 

range during teenage years can lead to 

insulin resistance and disruptions in how 

the body processes glucose (12). Obesity, 

especially central obesity marked by 

excess belly fat, plays a crucial role in the 

development of type 2 diabetes in young 

people, significantly raising their risk (13). 

In recent years, there has been a notable 

increase in type 2 diabetes cases among 

obese youth, corresponding with the rising 

rates of overweight and obesity in this age 

group (14). While this trend is more 

common in high-income countries, it is 

also becoming increasingly prevalent in 

low- and middle-income regions (15). 

Implementing preventive measures and 

lifestyle changes is essential. Strategies 

such as reducing the intake of high-fat and 

high-calorie foods, encouraging regular 

physical activity, and managing weight to 

lower BMI are effective in decreasing the 

likelihood of developing type 2 diabetes. A 

high BMI is considered an independent 

and significant risk factor for type 2 

diabetes in adolescents (16).  

 3-1. Prevalence of Type 2 Diabetes in 

Adolescents with High Body Mass Index 

Research shows that the prevalence 

of type 2 diabetes is much higher among 

adolescents who are classified as 

"overweight" (BMI above the 85th 

percentile for their age and sex) or "obese" 

(BMI above the 95th percentile) compared 

to their peers with a normal weight (17). 

3-2. Insulin Resistance and Obesity  

There is a direct relationship 

between a high BMI and insulin resistance, 

which is a key underlying mechanism of 

type 2 diabetes. Increased accumulation of 

visceral fat, particularly in the abdominal 

area, is associated with higher levels of 

inflammatory cytokines and reduced 

insulin sensitivity, ultimately leading to 

impaired glucose tolerance and the 

progression to type 2 diabetes (18). 

3-3. Significant Association at Younger 

Ages  

Evidence also indicates that a 

higher BMI in early childhood, including 

preschool ages (3–5 years), may predict 

the development of type 2 diabetes during 

adolescence. This underscores the 

importance of early screening and 



Nourmohammadi, et al 

J Ped Perspect, Vol.13, N.6, Serial No.138, June. 2025                                                                               19528 

interventions focused on nutrition and 

physical activity from a young age (19). 

3-4. Racial and Gender Differences  

Additionally, research has shown 

that race and gender can influence this 

relationship. For instance, African 

American and Hispanic adolescents have 

higher rates of type 2 diabetes compared to 

white adolescents at similar BMI levels. 

Furthermore, some data suggest that obese 

adolescent girls may be at greater risk than 

boys (20). 

3-5. The Effect of Reducing Body Mass 

Index on Prevention  

Intervention studies have 

demonstrated that reducing BMI through 

balanced diets, regular physical activity, 

and health education can significantly 

lower the risk of type 2 diabetes among 

children and adolescents. School-based 

programs that emphasize exercise and 

nutritional awareness have proven 

effective in reducing insulin resistance and 

improving metabolic health outcomes (21). 

4- DISCUSSIONS 

Type 2 diabetes, once primarily 

seen in adults, has increasingly been 

diagnosed in adolescents over recent 

decades, paralleling the rise in youth 

obesity (22). A high BMI is a major risk 

factor for this disease and serves as a clear 

indicator of obesity (23). This narrative 

review aims to clarify the connection 

between elevated BMI and the increased 

risk of type 2 diabetes in young people by 

compiling findings from relevant 

studies.Consistent evidence shows a strong 

positive relationship between high BMI 

and the early onset of type 2 diabetes. 

Central adiposity, in particular, 

significantly reduces insulin sensitivity and 

promotes insulin resistance both key 

factors in the development of type 2 

diabetes. Adolescents with a BMI above 

the 95th percentile are especially 

vulnerable to impaired glucose tolerance 

and elevated fasting insulin levels. 

Additionally, the development of insulin 

resistance before puberty in overweight 

children, if not addressed, may lead to type 

2 diabetes (24).  

Youth with elevated BMI are more likely 

to develop diabetes and other metabolic 

disorders later in life, including during 

adulthood. This relationship is influenced 

by a combination of genetic, 

environmental, and behavioral factors (25). 

For instance, Zimmerman et al (2017) 

examined childhood BMI and its link to 

adult-onset type 2 diabetes, finding that 

higher BMI was strongly associated with 

an increased risk of diabetes in adulthood, 

particularly among females; birth weight 

did not affect this association (26). 

Similarly, Tanamas et al (2018) reported 

that severe obesity significantly raised the 

incidence of type 2 diabetes among young 

individuals, supporting these findings (27).  

Research by Abbasi et al (2017) further 

indicated a continuous rise in both type 1 

and type 2 diabetes cases among British 

children and adults from 1994 to 2013 

across both sexes and those older than 15 

years. The increase in type 2 diabetes was 

especially notable among overweight and 

obese groups, with obese individuals 

experiencing a fourfold higher incidence 

compared to those with normal BMI. No 

direct link was found between childhood 

BMI and type 1 diabetes rates (28). Twig 

et al (2020) also showed that obesity 

during adolescence significantly 

heightened the risk of developing type 2 

diabetes in early adulthood, with severe 

obesity leading to higher rates in both 

males and females (6). 

 Contributing factors such as excessive 

calorie intake, lack of physical activity, 

disrupted sleep patterns, and psychological 

stress are implicated in weight gain and the 

subsequent risk of diabetes. Additionally, 

differences in insulin sensitivity and 

diabetes prevalence among various ethnic 

and racial groups should be considered 
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when interpreting these findings (29). 

Preventive strategies including adopting 

healthy eating habits, increasing physical 

activity, and implementing family-based 

educational programs are effective in 

reducing metabolic risks in children (30). 

with elevated BMI. Overall, these findings 

highlight the urgent need for early 

identification of at-risk youth and 

comprehensive intervention efforts to 

combat childhood obesity and address the 

rising incidence of type 2 diabetes among 

children and adolescents (31). 

5- CONCLUSTION 

Extensive research has 

demonstrated a strong connection between 

BMI and the development of type 2 

diabetes in children and adolescents (32). 

Early onset overweight and obesity 

significantly increase the risk of this 

condition. Excess body weight heightens 

insulin resistance, disrupting normal 

glucose regulation and potentially 

triggering diabetes (33). The growing 

prevalence of obesity among younger 

populations, especially in urban and 

industrialized areas, highlights the 

importance of early detection and 

management of these risk factors. 

Interventions focusing on lifestyle changes 

such as improved nutrition, increased 

physical activity, and family education are 

crucial for preventing type 2 diabetes and 

promoting the overall well-being of young 

individuals. Therefore, BMI serves not 

only as a simple indicator of weight status 

but also as an important tool for predicting 

the likelihood of developing diseases like 

type 2 diabetes. Regular monitoring of 

BMI during childhood and adolescence is 

essential for effective health promotion 

and preventive strategies. 

6- CONFLICTS OF INTEREST  

The authors declare that they have 

no competing interests.  

 

7- FUNDING 

This research did not receive any 

specific funding from public, commercial, 

or non-profit funding agency. 

8- REFERENCES 

1. Valaiyapathi B, Gower B, Ashraf AP. 

Pathophysiology of type 2 diabetes in 

children and adolescents. Current diabetes 

reviews. 2020 Mar 1;16(3):220-9. 

2. Lister NB, Baur LA, Felix JF, Hill AJ, 

Marcus C, Reinehr T, et al. Child and 

adolescent obesity. Nature Reviews 

Disease Primers. 2023 May 18;9(1):24. 

3. Malone JI, Hansen BC. Does obesity 

cause type 2 diabetes mellitus (T2DM)? Or 

is it the opposite?. Pediatric diabetes. 2019 

Feb;20(1):5-9. 

4. Xie J, Wang M, Long Z, Ning H, Li J, 

Cao Y, et al. Global burden of type 2 

diabetes in adolescents and young adults, 

1990-2019: systematic analysis of the 

Global Burden of Disease Study 2019. 

Bmj. 2022 Dec 7;379. 

5. Magliano DJ, Sacre JW, Harding JL, 

Gregg EW, Zimmet PZ, Shaw JE. Young-

onset type 2 diabetes mellitus—

implications for morbidity and mortality. 

Nature Reviews Endocrinology. 2020 

Jun;16(6):321-31. 

6. Twig G, Zucker I, Afek A, Cukierman-

Yaffe T, Bendor CD, Derazne E, et al. 

Adolescent obesity and early-onset type 2 

diabetes. Diabetes care. 2020 Jul 

1;43(7):1487-95. 

7. Andréasson K, Edqvist J, Adiels M, 

Björck L, Lindgren M, Sattar N, et al. 

Body mass index in adolescence, risk of 

type 2 diabetes and associated 

complications: a nationwide cohort study 

of men. EClinicalMedicine. 2022 Apr 

1;46. 

8. Perng W, Oken E, Dabelea D. 

Developmental overnutrition and obesity 

and type 2 diabetes in offspring. 

Diabetologia. 2019 Oct;62(10):1779-88. 



Nourmohammadi, et al 

J Ped Perspect, Vol.13, N.6, Serial No.138, June. 2025                                                                               19530 

9. Fu JF. Big challenges: obesity and type 

2 diabetes in children and adolescents. 

World Journal of Pediatrics. 2019 Aug 

1;15(4):313-4. 

10. Page MJ, McKenzie JE, Bossuyt PM, 

Boutron I, Hoffmann TC, Mulrow CD, et 

al. The PRISMA 2020 statement: an 

updated guideline for reporting systematic 

reviews. bmj. 2021 Mar 29;372. 

11. Chandrasekaran P, Weiskirchen R. The 

role of obesity in type 2 diabetes 

mellitus—An overview. International 

journal of molecular sciences. 2024 Feb 

4;25(3):1882. 

12. Buttermore E, Campanella V, Priefer 

R. The increasing trend of type 2 diabetes 

in youth: an overview. Diabetes & 

Metabolic Syndrome: Clinical Research & 

Reviews. 2021 Sep 1;15(5):102253. 

13. Ruze R, Liu T, Zou X, Song J, Chen Y, 

Xu R, et al. Obesity and type 2 diabetes 

mellitus: connections in epidemiology, 

pathogenesis, and treatments. Frontiers in 

endocrinology. 2023 Apr 21;14:1161521. 

14. Cardel MI, Atkinson MA, Taveras EM, 

Holm JC, Kelly AS. Obesity treatment 

among adolescents: a review of current 

evidence and future directions. JAMA 

pediatrics. 2020 Jun 1;174(6):609-17. 

15. Nicolucci A, Maffeis C. The 

adolescent with obesity: what perspectives 

for treatment?. Italian journal of pediatrics. 

2022 Jan 15;48(1):9. 

16. Cardel MI, Jastreboff AM, Kelly AS. 

Treatment of adolescent obesity in 2020. 

Jama. 2019 Nov 5;322(17):1707-8. 

17. Kochummen E, Umpaichitra V, Marwa 

A, Joshi K, Chin VL, Perez-Colon S. 

Assessment of microvascular function in 

children and adolescents with diabetes and 

obesity. International Journal of 

Endocrinology and Metabolism. 2019 Dec 

29;18(1):e90094. 

18. Garvey WT, Birkenfeld AL, Dicker D, 

Mingrone G, Pedersen SD, Satylganova A, 

et al. Efficacy and safety of liraglutide 3.0 

mg in individuals with overweight or 

obesity and type 2 diabetes treated with 

basal insulin: the SCALE insulin 

randomized controlled trial. Diabetes care. 

2020 May 1;43(5):1085-93. 

19. Cioana M, Deng J, Nadarajah A, Hou 

M, Qiu Y, Chen SS, et al. The prevalence 

of obesity among children with type 2 

diabetes: a systematic review and meta-

analysis. JAMA Network Open. 2022 Dec 

1;5(12):e2247186-. 

20. Lawrence JM, Divers J, Isom S, 

Saydah S, Imperatore G, Pihoker C, et al. 

Trends in prevalence of type 1 and type 2 

diabetes in children and adolescents in the 

US, 2001-2017. Jama. 2021 Aug 

24;326(8):717-27. 

21. Serbis A, Giapros V, Kotanidou EP, 

Galli-Tsinopoulou A, Siomou E. 

Diagnosis, treatment and prevention of 

type 2 diabetes mellitus in children and 

adolescents. World journal of diabetes. 

2021 Apr 15;12(4):344. 

22. Wu H, Patterson CC, Zhang X, Ghani 

RB, Magliano DJ, Boyko EJ, et al. 

Worldwide estimates of incidence of type 

2 diabetes in children and adolescents in 

2021. Diabetes research and clinical 

practice. 2022 Mar 1;185:109785. 

23. Elizondo-Montemayor L, Gonzalez-

Gil AM, Tamez-Rivera O, Toledo-Salinas 

C, Peschard-Franco M, Rodríguez-

Gutiérrez NA, et al. Association between 

Irisin, hs‐CRP, and metabolic status in 

children and adolescents with type 2 

diabetes mellitus. Mediators of 

inflammation. 2019;2019(1):6737318. 

24. Bhuvana S, Ashraf AP. Dyslipidemia 

in Pediatric Type 2 Diabetes Mellitus. 

Current Diabetes Reports. 2020 Oct 

1;20(10). 

25. Shah AS, Zeitler PS, Wong J, Pena 

AS, Wicklow B, Arslanian S, et al. ISPAD 

Clinical Practice Consensus Guidelines 

2022: Type 2 diabetes in children and 



Relationship between Body Mass Index and Type 2 Diabetes in Adolescents 

J Ped Perspect, Vol.13, N.6, Serial No.138, June. 2025                                                                                19531 

adolescents. Pediatric diabetes. 2022 

Nov;23(7):872-902. 

26. Zimmermann E, Bjerregaard LG, 

Gamborg M, Vaag AA, Sørensen TI, 

Baker JL. Childhood body mass index and 

development of type 2 diabetes throughout 

adult life—A large‐scale Danish cohort 

study. Obesity. 2017 May;25(5):965-71. 

27. Tanamas SK, Reddy SP, Chambers 

MA, Clark EJ, Dunnigan DL, Hanson RL, 

et al. Effect of severe obesity in childhood 

and adolescence on risk of type 2 diabetes 

in youth and early adulthood in an 

American Indian population. Pediatric 

diabetes. 2018 Jun;19(4):622-9. 

28. Abbasi A, Juszczyk D, van Jaarsveld 

CH, Gulliford MC. Body mass index and 

incident type 1 and type 2 diabetes in 

children and young adults: a retrospective 

cohort study. Journal of the Endocrine 

Society. 2017 May 1;1(5):524-37. 

29. Chew NW, Pan XH, Chong B, 

Chandramouli C, Muthiah M, Lam CS. 

Type 2 diabetes mellitus and 

cardiometabolic outcomes in metabolic 

dysfunction-associated steatotic liver 

disease population. Diabetes Research and 

Clinical Practice. 2024 May 1;211:111652. 

30. Peña AS, Curran JA, Fuery M, George 

C, Jefferies CA, Lobley K, et al. 

Screening, assessment and management of 

type 2 diabetes mellitus in children and 

adolescents: Australasian Paediatric 

Endocrine Group guidelines. Medical 

Journal of Australia. 2020 Jul;213(1):30-

43. 

31. Yeboah P, Hsu FC, Bertoni AG, 

Yeboah J. Body mass index, change in 

weight, body weight variability and 

outcomes in type 2 diabetes mellitus (from 

the ACCORD Trial). The American 

journal of cardiology. 2019 Feb 

15;123(4):576-81. 

32. Alfaraidi H, Wicklow B, Dart AB, 

Sellers E, McGavock J, Thabane L, et al. 

The Tri-ponderal Mass Index is associated 

with adiposity in adolescent type 2 

diabetes mellitus: a cross-sectional 

analysis. Scientific Reports. 2021 Apr 

27;11(1):9111. 

33. Ling C, Rönn T. Epigenetics in human 

obesity and type 2 diabetes. Cell 

metabolism. 2019 May 7;29(5):1028-44. 

 

 


