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Metabolic syndrome in children and adolescents

Young Suk Shim, MD - Hae Sang Lee, MD, PhD - Jin Soon Hwang, MD, PhD
Department of Pediatrics, Ajou University Hospital, Ajou University School of Medicine, Suwon, Korea

Background: Metabolic syndrome is a serious condition associated with multiple diseases. The prevalence of
metabolic syndrome is increasing caused by an increase in obesity rates among children and adolescents.
Current Concepts: Owing to the various definitions used, there is lack of consensus regarding the diagnostic
criteria for metabolic syndrome in children and adolescents. Although the exact pathogenesis remains unclear,
insulin resistance and subsequent inflammation are key mechanistic contributors. Metabolic syndrome is
characterized by overweight and obesity accompanied by abnormalities in glucose metabolism, dyslipidemia,
and hypertension and is associated with other conditions such as fatty liver, polycystic ovary syndrome, and a
pro-inflammatory state. Prevention and management of metabolic syndrome can be achieved through lifestyle
modifications, behavioral interventions, pharmacotherapy, and surgical interventions.

Discussion and Conclusion: Childhood and adolescent obesity serves as a risk factor for metabolic syndrome
during later life. Early identification and intervention are important to prevent the progression of metabolic
syndrome. Clinicians must identify at-risk children and adolescents and provide guidance for the prevention and
management of metabolic syndrome.
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Table 1. Definition of metabolic syndrome in adults

Variable WHO NHLBI/NCEP ATP Il IDF definition ages =16 yr

T2DM, insulin resistance (on clamp) or impaired fasting =3 Criteria Central obesity plus at least 2 out of 4
glucose (110-125 mg/dL) plus 2 out of 4 criteria criteria

Man: WC =102 cm; woman: WC =88 cm Man: WC 294 cm; woman: WC =80 cm

Defining criteria

Man: waist to hip ratio: >0.90; woman: waist to hip
ratio >0.85 and/or BMI >30 kg/m?

SBP =140 mmHg or DBP =90 mmHg or treatment with ~ SBP =130 mmHg or DBP =85 mmHg or
anti-hypertensive medication treatment with anti-hypertensive treatment with anti-hypertensive
medication medication

TG =150 mg/dL or on treatment for highTG TG =150 mg/dL or on treatment for high TG

Man: HDL <40 mg/dL; woman: HDL Man: HDL<40 mg/dL; woman: HDL<50 mg/
<50 mg/dL or on treatment for low HDL dL or on treatment for low HDL

T2DM, insulin resistance (on clamp) or impaired fasting ~ FPG =100 mg/dL or known T2DM FPG =100 mg/dL or known T2DM
glucose (110-125 mg/dL) plus 2 out of 4 criteria

Urinary albumin excretion 220 pg/min or albumin/
creatinine ratio =230 mg/g

Central obesity

Hypertension SBP =130 mmHg or DBP =85 mmHg or

Hypertriglyceridemia TG =150 mg/dL
Low HDL Man: HDL<35 mg/dL; woman: HDL <39 mg/dL

Impaired glucose

Urinary albumin

WHO, World Health Organization; NHLBI, National Heart, Lung and Blood Institute; NCEP ATP Ill, National Cholesterol Education Program Adult Treatment Panel IlI; IDF, International Diabetes Foundation; T2DM,
type 2 diabetes mellitus; WC, waist circumference; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; TG, triglyceride; HDL, high-density lipoprotein; FPG, fasting plasma glucose.

Table 2. Definition of metabolic syndrome in children and adolescents

IDF definition age <10 yr IDF definition ages 1016 years Modified NCEP ATP Il

=3 Criteria
WC =90th percentile

Central obesity plus at least 2 out of 4 criteria
WC =90th percentile or adult cut-off if lower

Defining criteria
Central obesity

Cannot be diagnosed in the age group

Hypertension SBP =130 mmHg or DBP =85 mmHg or treatment with anti-hypertensive BP =90th percentile
medication

Hypertriglyceridemia TG 2150 mg/dL TG 2110 mg/dL

Low HDL HDL <40 mg/dL HDL <40 mg/dL

Impaired glucose FPG =100 mg/dL or known T2DM FPG =110 mg/dL

Based on [20].
IDF, International Diabetes Foundation; NCEP ATP Ill, National Cholesterol Education Program Adult Treatment Panel Ill; WC, waist circumference; SBP, systolic blood pressure; DBP, diastolic blood pressure; TG,
triglyceride; HDL, high-density lipoprotein; FPG, fasting plasma glucose; T2DM, type 2 diabetes mellitus.
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