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Risk Factors Associated with Type 2 Diabetes Mellitus in Adolescents 

Factores de Riesgo asociados a la Diabetes Mellitus Tipo 2 en Adolescentes 

Zayda Arlette Trejo Osti a, Jorge Abelardo Falcón Lezama b 

Abstract: 

Despite T2DM is considered a nosological entity of adults, it has increased in children under 19 years old. This is due to changes in 

lifestyles but above all to the increase of overweight and obesity registered in recent years. There are multiple studies focused on describing 

both the epidemiology and the clinical presentation of T2DM in children and adolescents. In Mexico, there is little research that provides 

data on the behavior and distribution of this disease in the Mexican population. However, given the characteristics of the population, it is 

very likely to find more cases than those that are currently reported. That is why this article aims at making a brief analysis of the main 

risk factors associated with diabetes, epidemiology, physiopathology, clinical presentation as well as diagnosis and treatment in T2DM in 

adolescents.   
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Resumen: 

Aunque la DM2 se considera una entidad nosológica propia de los adultos, se ha registrado un incremento de la misma en menores de 19 

años; esto debido a los cambios en los estilos de vida pero sobre todo al incremento del sobrepeso y obesidad registrados en los últimos 

años. A nivel mundial existen múltiples estudios enfocados en describir tanto la epidemiología como la presentación clínica de la DM2 

en niños y adolescentes; en México es escasa la investigación que aporten datos sobre el comportamiento y la distribución de esta 

enfermedad en población mexicana. Sin embargo, y dadas las características propias de la población, es muy probable encontrar más casos 

de los reportados actualmente. Es por ello que el presente artículo pretende hacer un breve análisis de los principales factores de riesgo 

asociados a la diabetes, epidemiología, fisiopatología, presentación clínica así como diagnóstico y tratamiento en la DM2 en adolescentes. 
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                                    INTRODUCTION 

In general, Type 2 Diabetes (T2DM) is defined as a 

hyperglycemia resulting from the imbalance between the 

production of insulin and the inadequate response of the 

organism to it.1 It has always been considered a disease that 

mainly affects adults; while Type 1 Diabetes is associated with 

pediatric ages, although this is not always the case. Around the 

world there has been an increase in obesity in young people, the 

main factor associated with the genesis of T2DM. This behavior 

has been seen globally; in fact, the prevalence of overweight and 

obesity in children under 5 years old has experienced an 

important increase from 4.2% in 1990 to 6.7% in 2010. If this 

continues, it is expected that by the year 2020, the prevalence 

will increase to 9.1%.1,2 The development of diabetes is mainly 

associated with two factors: lifestyle and genetics. The study 

conducted in 2013, "genetic interaction and lifestyle: the study 

in the Pima Indians of Mexico and the Pima Indians of the 

United States";3 corroborates the influence of lifestyle over 

genetics, and that by making a modification in the first one, the 

onset of diabetes at any age can be prevented. On the other hand, 

it is important to note that screening the entire adolescent 

population is not cost-effective,4 that is why, when performing 

the analysis of the associated factors, it will allow the clinician 

to have the skills to timely detect the development of the disease 

and therefore improve the quality of life of individuals. This is 
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the key to all the programs and projects that have been carried 

out over the last few years to achieve a change in the lifestyles 

of Mexicans of all ages. The aim of this article is to describe in 

a general way the main risks associated with the development of 

T2DM, as well as the diagnostic criteria and treatment in 

adolescent patients. 

MAIN RISCK FACTORS 

As mentioned above, the factors associated with the genesis of 

diabetes have different effects on the life and health of the 

individual and although each of them is important, there are 

some that have greater value than others. 

Overweight, obesity and insulin resistance 

Overweight and obesity are defined as an abnormal or excessive 

accumulation of fat.5 The World Health Organization (WHO) 

classifies "overweight as the Body Mass Index (BMI) by age 

with more than one standard deviation above the median 

established in childhood growth patterns, and obesity is higher 

than two standard deviations above the median established in the 

WHO child growth patterns.6 Overweight and obesity are 

multifactorial conditions resulting from the imbalance between 

the contribution and expenditure of energy; when the 

carbohydrate intake exceeds the requirements, it is stored in the 

form of adipose tissue. Excess weight is in itself a sufficient 

cause for presenting an insulin resistance and those patients with 

a normal BMI are very likely to have a predominantly abdominal 

fat distribution.7 

Obesity and overweight are associated with the insulin 

resistance syndrome. This effect can be explained by a decrease 

in the sensitivity of the hormone that generates as response the 

increase of its secretion. The organism manages to maintain this 

balance for some time until the homeostatic mechanisms fail, 

leading to an increase in blood glucose and finally to metabolic 

failure. All this translates clinically into the onset of Type 2 

Diabetes or the metabolic syndrome.4 

Several authors confirm that the majority of patients are obese 

or extremely obese at the time of diagnosis.8-11 It highlights the 

important relationship between the increase in Type 2 Diabetes 

and morbid obesity, especially in the most susceptible 

populations.12 A study conducted in Latin American population 

showed that young people with T2DM presented an average of 

32.8 kg / m2 BMI at the time of diagnosis.13 While Caballero-

Noguez et al., in 2016, determined a strong association between 

overweight and obesity with insulin resistance in Mexican 

children.14 

In Mexico, between 1988 and 2012, the prevalence of obesity in 

adolescents between 12 and 19 years old increased from 11.1 to 

35.5% in women, while in men it was from 33 to 34.1%. This 

increase was calculated with data obtained from 2006 and 

2012.13 The final report of the mid-way 2016 National Health 

and Nutrition Survey found a prevalence of obesity and 

overweight of 36.3% in adolescents aged 12 to 19 years, 1.4% 

higher than in 2012.15 

Physical activity and eating habits 

The WHO defines physical activity as "any body movement 

produced by skeletal muscles that requires energy expenditure" 

and recommends that children and young people from 5 to 17 

years old perform at least 60 minutes of moderate to intense 

daily exercise, or at least three times a week.16 Despite the total 

population between 10 to 14 years old, only 17.2% perform at 

least 60 minutes of moderate-vigorous activity 7 days a week; 

while in the group of 15 to 19 years old it increased from 56.7% 

to 60.5% from 2012 to 2016. In both groups it is noted that 

physical activity is higher in men than in women.17 

The energy requirements of adolescents are higher compared to 

adults because factors such as growth, sex, physical activity 

among others; they influence the demand of metabolism. 

According to the dietary and physical activity guidelines for the 

Mexican population, it is suggested to make three main meals a 

day with two intermediate snacks; have a specific schedule in 

addition to promoting active participation of adolescents in the 

choice of menus.18 According to a study carried out in 2015, 

young people who had a normal BMI (43.2%) always had their 

three meals, while those who did not had a BMI between 

overweight and obesity.19 It is logical to think that having an 

adequate and sufficient diet is a protective factor for the 

development of overweight and obesity. However, due to the 

different lifestyles, it is increasingly common that these three 

times are not performed and rarely occur in the family. On the 

other hand, it is imperative to monitor risky behaviors such as 

alcoholism, smoking and eating behaviors.18 

Genetic factors 

Recent studies in multiple human populations have identified 

alleles of disease risk that are common in one population but rare 

in others. In 2014, the SIGMA Diabetes type 2 Consortium 

analyzed 9.2 million single nucleotide polymorphisms (SNP) in 

8,214 Mexicans and other Latin Americans: 3,848 with Type 2 

Diabetes and 4,366 non-diabetic controls. They identified a 

novel locus associated with Type 2 Diabetes at the genomic level 

that encompasses the solute carriers SLC16A11 and 

SLC16A13P.20 

According to the obtained results, it was found that the 

association was stronger in younger and thinner people with 

Type 2 Diabetes and they were replicated in independent 

samples (P51.131024; OR 51.20). The risk haplotype involves 

four amino acid substitutions, all in SLC16A11; it is present with 

a frequency of 50% in samples of Native Americans and 10% in 

East Asia, but it is rare in European and African samples. The 

expression of SLC16A11 in heterologous cells alters lipid 

metabolism and most cannot cause an increase in intracellular 

triacylglycerol levels. Despite the fact that type 2 diabetes had 

been well studied through genome-wide association studies in 
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other populations, the analysis in Mexican and Latin American 

individuals identified a gene for type 2 diabetes with a possible 

role in triacylglycerol SLC 6A11.20 

Rusu et al., detected 18 genetic variants that encompassed the 

main genes associated with T2DM.21 In this study it was shown 

that in the Mexican population these variants are in strong 

imbalance and are associated with a 30% increase in the risk of 

T2DM. The credible set includes 12 SNPs without coding 

encompassing SLC16A11 and SLC16A13, a silent coding SNP 

in SLC16A13 and the four silent coding SNPs and one wrong 

direction in SLC16A11. Among these, three non-coding variants 

proximal to the transcription initiation site SLC16A11 

(rs77086571 and rs74577409 in the proximal promoter region 

SLC16A11 and rs2292351 in 50 UTR) are classified as the most 

probable causal variants, with a collective posterior probability 

of 39% , whereas the wrong sense of variants in SLC16A11 

show a collective posterior probability of 29%.21 

It has been identified that at the time of diagnosis, young people 

had at least one diabetic relative per direct line. There is a strong 

hereditary factor associated, probably of multigenic origin, to 

T2DM. Studies in monozygotic twins have found that if one of 

them develops T2DM the other twin has 90% chance of 

suffering it. In the case of parents if one of them is diabetic, the 

child has a 40% chance and this increases up to 70% if both 

suffer from it.22 

Perinatal factors  

About the perinatal factors, it is known that the prevalence of 

diabetes in children of healthy mothers was 1.4%, in case the 

mother was prediabetic it increased to 8.6% and 45.5% if the 

mother had gestational diabetes. In another study conducted in 

the Pima Indians of Arizona, during 1987 and 1996, it was found 

that 70% of individuals aged 25 to 34 years old who were 

exposed to a hyperglycemic intrauterine environment had Type 

2 Diabetes.10,19,23 It has been studied that those patients with a 

history of low birth weight, cephalic perimeter less than normal, 

or macrosomic products have a marked decrease in β cells during 

adulthood.9 On the other hand, exclusive breastfeeding during 

the first 6 months of life reduces the risk of suffering both 

infectious and non-infectious diseases, particularly in the case of 

diabetes and hypertension.24 

EPIDEMIOLOGY 

In 2017, the International Diabetes Federation (IDF) reported 

that the incidence of T2DM in children and adolescents is 

increasing in some countries, although data are scarce. Multiple 

studies conducted in the United States and various countries in 

Europe and Asia, confirm that the prevalence and incidence of 

T2DM have increased in children under 19 years old. According 

to estimates made by the American Diabetes Association, the 

prevalence of T2DM in children under 20 will quadruple in the 

next 40 years.1 

It was Chiumello who, in the 70s, began to talk about diabetes 

and hyperinsulinism in obese children. At the end of the 20th 

century, Wei et al., found that T2DM is the main cause of 

diabetes in Taiwanese children and young people.4 Between the 

years of 1976 and 1995, Japan reported an incidence of 0.2 to 

7.3 per 100,000 people. In the group of 13 to 15 years old, the 

incidence was 13.9 per 100,000 people; and for 2005 80% of the 

new cases corresponded to T2DM.25 In the United States, Pima 

Indians showed an increase of 54% between the years of 1988 

and 1996; the group aged between 15 and 19 years old was the 

most affected.9,10 In Latin America, there are still no official 

databases to demonstrate the magnitude of the problem in this 

age group.1,3,26 

According to recent research, the prevalence of T2DM in 

American adolescents is 12 per 100,000; whereas in Europe the 

prevalence decreases to 2.5 per 100,000 adolescents.27,28 It also 

highlights that the prevalence rises to 22.3 per 1000 if it is an 

ethnic group such as African-Americans, Hispanics, Asians, and 

Native American Indians.29 In Mexico, the National Survey on 

Health and Nutrition (ENSANUT) 2012 included the review of 

previous diagnoses of Diabetes in adolescents. The 0.7% 

reported having been diagnosed with Diabetes, with a higher 

percentage in women (0.8%) than in men (0.6%).30 The group 

with the highest prevalence corresponded to the group between 

16 and 19 years; although it is not specified what proportion 

corresponds to Type 1 Diabetes Mellitus (T1DM) of Type 2 

Diabetes.30,31 

Obesity and overweight are causes associated with T2DM. It has 

been observed that 25% of children and 21% of adolescents who 

had glucose intolerance had some serious degree of obesity 

regardless of their ethnic origin.5 With respect to age and sex, 

Nadeau et al., in 2016, reported that the incidence in the United 

States was 5,000 new cases per year and that it increases between 

15 and 18 years old; being 60% more frequent in women than in 

men.28 This is very close to what was found by Manrique-

Hurtado et al., who reports that 59% of cases of Type 2 Diabetes 

corresponded to females, with an average age of 14.3 years.19 

According to data obtained from the National Epidemiological 

Surveillance System in Type 2 Diabetes, in Mexico, by 2018, 

there have been registered 15,679 cases of T2DM in children 

under 19 years old, affecting women more frequently.32 

PHYSIOPATHOLOGY OF T2DM IN ADOLESCENTS 

T2DM is a multifactorial disease resulting from genetic and 

environmental interactions. It is known that those individuals 

who have relatives with a history of insulin resistance or 

hyperinsulinemia are more likely to develop T2DM;3,33,34 

however genetic factors are not in themselves, sufficient cause 

for their development. 

Excessive visceral and peripheral adipose tissue produces 

insulin resistance in addition to a progressive loss of pancreatic 

β-cell function.35 Insulin resistance plays an important role in its 



 

Biannual Publication, Mexican Journal of Medical Research ICSA, Vol. 8, No. 15 (2020) 9-15 

12 

 

development. The evidence shows that it occurs 10 to 20 years 

before the onset of the disease, which is why it is considered the 

best predictor for the development of Type 2 Diabetes.36 The 

sustained increase in the demand of β cells for insulin 

hypersecretion has a decisive influence on their progressive 

failure.9,11,35 

The relationship between insulin sensitivity and insulin secretion 

is described by a hyperbolic function, which implies that a 

feedback loop regulates the interaction between the β cells and 

the peripheral tissue. Therefore, when insulin sensitivity 

decreases, insulin secretion increases so that glucose tolerance 

remains normal. This balance is described quantitatively by the 

"disposition index" (DI). The alteration of this system leads, in 

turn, to a loss of β cells and consequently to the appearance of 

T2DM. In fact, it has been found that at the time of diagnosis, 

about 80% of the functions of the β cells is reduced or has been 

totally lost. These data suggest that the presence of a pre-existing 

risk of β-cell dysfunction in obese adolescents may be the basis 

for the development of glucose intolerance and possibly of 

T2DM in obese young people with normal glucose tolerance.20 

Puberty is a relevant factor for the appearance of T2DM in 

adolescents. It is known that growth hormone has an 

antagonistic effect on insulin, causing an effect of resistance to 

it. This would explain why the average age of diagnosis is 

between 14 and 16 years old.27 Manrique-Hurtado et al., 

reported that 68% of the registered cases were in a Tanner IV 

and V stage.19 Other studies conducted to measure insulin 

resistance in different age groups show that the rate of glucose 

decrease by insulin is 30% lower in adolescents in stage Tanner 

II and IV, compared with pre-pubescents or young adults, it is 

also associated with obesity and polycystic ovarian 

syndrome.34,37 

CLINICAL PRESENTATION 

As a rule, most cases are asymptomatic and the diagnosis is 

established by performing routine examinations with abnormal 

results.35,38,39 The average age for diagnosis is 13.5 - 14.5 years 

old and almost always begins at the age of 10 with a 

predominance in females.3,7,35 The age and the use of Renin-

Angiotensin-Aldosterone System Inhibitors, served as adverse 

factors for the development of complications, in addition to 

having 6.15 times more risk of suffering a vascular disease, than 

T1DM and controls.25 

According to Calero-Bernal and Varela-Aguilar, the clinical 

spectrum has multiple presentations, from an asymptomatic  

non-ketotic glycosuria, mild polyuria, polydipsia without weight 

loss and it has even been detected that 6% of cases begin with a 

ketoacidosis.25 In very rare cases, T2DM is manifested with a 

hyperosmolar hyperglycemic coma, which is why this type of 

presentation can confuse the clinician. In many cases, the 

distinction between T1DM and T2DM is not possible until 

months later, when insulin requirements decrease and a 

noninsulin-dependent course develops without depending on 

insulin to survive.11,38,40 

It is known that 90% of adolescents diagnosed with type 2 

diabetes present acanthosis nigricans, hyperpigmented lesions 

with a velvety characteristic predominantly in areas of folds such 

as the neck, armpits or inguinal folds;41 frequently associated 

with hyperinsulinemia and insulin resistance.12,42,43 A study 

conducted in Mexico by Portillo Pineda, et al., in 2011, 

described that of a sample of 146 children and adolescents, 

47.9% were obese and 47.3% had typical insulin resistance 

lesions.43 In Paraguay in 2013, Venanzo-Vera and Ramírez 

found that from the studied obese children, 12% had insulin 

resistance, with an average of HOMA (Homeostasis Model 

Assessment or Model of Determination of Homeostasis for 

determination of insulin resistance) of 4.23.15 In 2015, 

Caballero-Noguez, et al., reported that of a total of 805 children 

between 5 and 11 years old, 31.1% were overweight or obese 

and 11.3% had acanthosis nigricans.14 

In the clinical record we can also find a history of gestational 

diabetes, low birth weight and macrosomia.7,44,45 From 74 to 

100% of the cases have one or more diabetic relatives of first or 

second degree.42 On the other hand, 30% of adolescents with 

Polycystic Ovarian Syndrome had signs of glucose intolerance 

and 4% of them had T2DM.7,33 

According to Eppens et al., young people with T2DM have 

significantly higher rates of microalbuminuria and hypertension 

than their peers with T1DM, despite a shorter duration of 

diabetes and lower HbA1C.45 Also, Dart et al., conducted a study 

in 3,063 young people between 1 and 18 years old. From the 

whole sample, 342 corresponded to T2DM; 1,011 to T1DM and 

1,710 control young non-diabetic in a period of 20 years. The 

results reported that at 5 years old, neurological and renal 

complications began to appear, while severe complications such 

as blindness, dialysis or amputation began after 10 years after 

being diagnosed. However, cardiovascular and cerebrovascular 

complications were rare and there was no significant difference 

in retinopathy.25 

DIAGNOSTIC CRITERIA 

Accurate diagnosis is vital as treatment regimens, educational 

approaches, dietary advice and outcomes differ markedly among 

patients with T1DM and T2DM.3 The timely detection of T2DM 

can be a challenge for health personnel and it is even more 

difficult because it is common to find overweight and obesity in 

individuals with T1DM. In addition, characteristic lesions of 

insulin resistance have been identified in these patients. 

NOM-015-SSA02-2010 for the prevention and treatment of 

diabetes and the Clinical Practice Guideline for the Treatment of 

Type 2 Diabetes Mellitus in the first level of care published in 

2017; they indicate that the detection of prediabetes and T2DM 

should be performed in the general population starting at 20 

years old or at the beginning of puberty if they have one or more 
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of the following factors: overweight, abdominal obesity, morbid 

obesity, be of an ethnic group with a genetic predisposition, have 

relatives of first or second degree with a diagnosis of T2DM, 

have had extremely low weight or high birth weight or during 

pregnancy the mother has taken Gestational Diabetes, this must 

be done every three years.45 These same criteria were established 

in the ADA guide in 2019.38-40,45 

The diagnosis of prediabetes is established when the fasting 

plasma glucose (FPG) is equal to or greater than 100 mg / dl and 

less than or equal to 125 mg / dl and/or when the glucose 2 hours 

after oral loading (2-h PG) of 75 g of anhydrous glucose is equal 

or greater at 140 mg / dl and less than or equal to 199 mg / dl. In 

the case of Diabetes, the criteria contained in Table 1 must be 

met.38,40,45 

It should be noted that the recommended studies for diagnosis 

should be fasting plasma glucose (FPG), 2-hour plasma glucose 

(2 h PG) after an oral glucose tolerance test of 75 g (PTOG) or 

the criteria of Glycosylated hemoglobin (HbA1C).38,45 

Numerous studies have confirmed that, compared with the cut-

off points of GPA and HbA1C, the PG value of 2 h diagnoses 

more people with diabetes.38 However, they are all equally 

suitable for diagnostic tests. If there are doubts about the 

diagnosis, it is necessary to perform a second test to confirm the 

diagnosis. The ADA recommends performing the same type of 

test, with a different blood sample as soon as possible since there 

is a greater likelihood of concurrence.38 

Table 1 Diagnostic criteria for T2DM according to ADA 2019 

NOM 015-SSA2-2010 

ADA Diagnostic Criteria Diagnostic Criteria NOM-
015-SSA2-2010 

FPG ≥ 126 mg/dl (7 mmol/mol) FPG ≥ 125 mg/dl (6.8 
mmol/mol) 

2-h PG ≥200 mg/dL (11.1 
mmol/L) during OGTT. The test 
should be performed as 
described by the WHO, using a 
glucose load containing the 
equivalent of 75-g anhydrous 
glucose dissolved in water. 

2-h PG ≥ 200 mg/dl (11.1 
mmol/mol) at 2 h after an oral 
load of 75 g of anhydrous 
glucose dissolved in water 

A1C ≥ 6.5% (48 mmol/mol). 
The test should be performed in 
a laboratory using a method 
that is NGSP certified and 
standardized to the DCCT 
assay. 

-- 

In a patient with classic 
symptoms of hyperglycemia or 
hyperglycemic crisis, a random 
plasma glucose 200 mg/dL 
(11.1 mmol/L). 

-- 

Source: own elaboration with information from Standards of 

Diabetes Care ADA 2019, NOM-015-SSA02-2010 for the 

prevention and treatment of diabetes.3,45 

TREATMENT 

The treatment depends on three well-established goals: changes 

in lifestyle, glycemic control and control of comorbidities.3 

Within the lifestyle, the patient must achieve: 1) reducing the 

BMI; 2) encourage physical activity for at least 60 minutes a 

day; 3) fasting and postprandial glycemic control by the same 

patient; 4) changes in diet with the reduction of caloric and 

carbohydrate intake; 5) adherence to treatment through diabetes 

education for both the individual and the family; and 6) control 

of tobacco and alcohol.38,40,45 In all cases, changes in lifestyle 

must be included. The goal is to achieve an HbA1C of less than 

7% and in some cases it is necessary to reduce HbA1C lower 

than 6.5%.38 

The pharmacological treatment is limited to two medications: 

metformin and insulin. Depending on the condition of the 

patient, the type of treatment will be determined. If the patient is 

metabolically stable, the ideal is to start with metformin 500-

1,000 mg per day with an assessment every two weeks.40 In those 

patients who debuted with ketosis / ketoacidosis / ketonuria, the 

use of insulin is necessary until glucose levels are normalized. 

Once the goal is obtained, the subsequent control will be with 

metformin. The patient must be strictly monitored to avoid 

hypoglycemia. 38-40 

The goal of the initial treatment is to achieve an HbA1c lower 

than 7.0% (53 mmol / mol) and, in some situations, <6.5% (47.5 

mmol / mol). This can almost always be achieved with 

Metformin and basal insulin, alone or in combination. At a long-

term, if the patient does not reach the target HbA1c of <7.0% 

(53 mmol / mol) or <6.5% (47.5 mmol / mol) within 4 months 

in monotherapy with metformin, the addition of basal insulin 

should be considered. If the goal is not met with the combination 

of metformin and basal (up to 1.5 U / kg / day), the start of 

prandial insulin should be considered, with a titration that 

reaches the target HbA1c <7.0% (53 mmol / mol) or <6.5% (47.5 

mmol / mol).3, 38-40 

As previously mentioned, the use of other oral hypoglycemic 

agents such as sulfonylureas, which have demonstrated their 

effectiveness in adults, in young people with T2DM could be 

beneficial, however there are limited studies on their use. These 

agents have not been specifically studied in young adults 

between 18 and 25 years old, but their safety and effectiveness 

are presumed to be similar to those reported for older adults.4 

The comorbidities include: hypertension, dyslipidemia, 

nephropathy, sleep disorders, and hepatic steatosis. In general, 

they are present at the time of diagnosis, which is why a 

complete examination of the patient should be performed, 

including: blood pressure measurement, fundus examination, 

24-hour urine albumin / creatinine measurement, full panel of 

blood lipids. Other associated diseases are: polycystic ovarian 

syndrome, obesity, sleep apnea, fatty liver among others, which 

must be treated to avoid future complications.38-40,45 

CONCLUSION 
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As previously mentioned, T2DM in children and adolescents is 

a pathology that is not well diagnosed, but frequent. This may 

be due to the few signs and symptoms reported by patients or 

their mothers and in many cases the diagnosis may go unnoticed 

by the doctor; in many others it can get confused with T1DM 

which is more common in these ages. That is why screening in 

overweight or obese subjects is essential for early detection and 

timely treatment. 

It cannot be denied that the lifestyle of children and adolescents 

has changed considerably over the last few years. The increase 

in the prevalence of overweight and obesity, together with 

sedentary lifestyle and poor diet are daily situations and 

elements that should be closely monitored in order to ensure 

health in this population. To continue with this behavior, the 

outlook that Mexican health system and the population in 

general face is serious, since in the long run it will have an 

impact on the potential life years and will increase the years of 

disability in these adults. 
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