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Background:  There is an increasing prevalence of insulin resistance and excess weight, along with concomitant metabolic changes (high triglycerides, low HDL, and hypertension) among children.  This study describes the longitudinal changes in insulin resistance, body composition, and other metabolic risk factors that occur in boys and girls during adolescence, and how this might contribute to adult CVD risk.
Methods:  The patient population came from a semi-random cohort of fifth- to eighth-grade public school children in Minneapolis, MN.  There was heavier recruitment of those with higher baseline SBP to identify higher risk children.  A total of 350 children participated in an initial screening (ages 11-15), 303 at a 2-year follow-up (ages13-17), and 193 in a final evaluation at age 18 to 19 years.  In addition, 150 siblings (ages 11-19) participated in a single visit.  Lean body mass (LBM) and percent body fat (%BF) were calculated by skin fold testing and dual-photon x-ray absorptiometry, while insulin sensitivity was determined by euglycemic clamp and was expressed as MLBM (corrected for LBM).
Results:  The final cohort was 57% male and 43% female.  From ages 11 to 19, both BMI and waist circumference increased in males and females, but there was no significant difference in the rate of increase over time between the sexes.  On the other hand, %BF and LBM increased at a modest but significant rate in females, while LBM increased at a steeper rate in males, and %BF decreased.  Mean MLBM was significantly greater in males than females at age 11 years.  However, for males, MLBM decreased in early adolescence, stabilized in mid adolescence, and then significantly decreased into young adulthood, whereas for females, there was an early decrease followed by a recovery to early adolescent levels, where it remained.  Consequently, insulin sensitivity was significantly greater in females than males by late adolescence.  Lipid levels and blood pressure were not significantly different between the sexes at age 11 years.  LDL and tchol followed similar U-shaped patterns in both sexes over time.  On the other hand, HDL decreased in males and increased in females, while triglycerides increased in males and decreased in females.  SBP increased significantly in both sexes, but at a greater rate in males.  
Conclusions:  While boys and girls have similar body composition and metabolic profiles at age 11, and similar BMI throughout the teenage years, by the age of 19, males are more insulin resistant than females despite a greater LBM and a significantly lower %BF.  Likewise, males have a greater decrease in HDL, and increase in triglycerides and SBP, establishing a greater CV risk by age 19 compared with females.
