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Trends in Obesity Prevalence Among Children and Adolescents in the U.S., 1988-1994 Through 2013-2014 

Ogden, Carroll, Lawman et al, JAMA, June, 2016 

NHANES 2013-2014 

 

• ≈ 5-6 million Extremely Obese in U.S.  
 

• Extremely Obese Children  Extremely Obese Adults 
 

• Data support adolescent WLS as an effective treatment  
  
 

Obesity 
(BMI ≥ 95th) 

Extreme 
Obesity 

(BMI ≥ 120th) 
Overall Pop 
(2-19 years) 

17.2% 6.0% 

Adolescents 
(12-19 years) 

20.6% 9.1% 
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Childhood BMI Predicts Cardiovascular 
Mortality in Adulthood 

Twig et.al. 2016 NEJM  

≥ 95th %ile have 3.5-fold increased CVD mortality risk  

Similar result related to DM mortality risk  

Support an imperative to treat  

Increased interest in MBS in teens 

Graded increase in risk at 50th - 74% %ile 
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                           Teen-LABS 
  % N 
Dyslipidemia 74.4 180 
Sleep Apnea 56.6 137 
Joint Pain* 45.6 110 
Hypertension 45.0 109 
Back Pain* 45.2 109 
Fatty liver disease* 36.9 89 
PCOS** (females only) 20.9 38 

Chronic Kidney Disease  (any 
stage)‡ 

19.2 43 

Diabetes  13.6 33 
Blount’s Disease 3.7 9 
Pseudotumor cerebri 2.5 6 
*   Denominator = 241 (lower than 242 due  to missing data)  
**  PCOS, polycystic ovary syndrome 
‡   Denominator = 224 (lower than 242 due to missing laboratory data) 
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Laboratory Abnormalities 

Inge et.al. JAMA Pediatrics, 2013 

  % N 
Microalbinuria 14 32 
Macroalbinuria 3 7 
Hypertension 45 109 

eGRF  <  60 mL/min/1.73m2* 3 7 

eGRF  > 150 mL/min/1.73m2* 7 17 

*   Normal eGRF = 90-150 ml/min/1.73m2 Xiao et.al. Obesity, 2014 
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Favorable Longitudinal Outcomes 

Inge, et al. NEJM., Nov, 2015 

Counts Modeled 
Remission 

  n / N % (95% CI) 
Type 2 Diabetes 19 / 20 90% (65-98) 

      
Pre-Diabetes 13 / 17 77% (48-92) 
      
Dyslipidemia 84 / 128 66% (56-74) 
      
Elevated Blood 
Pressure 

56 / 76 73% (60-83) 

      
Abnormal Kidney 
Function 

19 / 22 86% (63-90) 
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Micronutrients and Related Abnormalities 

  
  Baseline 3 years 

  Modeled 
Prevalence 

  Modeled 
Prevalence 

p 

n / N % (95% CI) n / N % (95% CI)   
Low Ferritin  11 / 225 5% (3-9) 98 / 171 57% (49-65) <0.001 
Low 25-OH-Vit D  83 / 223 37% (30-35) 74 / 172 42% (34-50) 0.37 
High Transferrin 7 / 225 3% (1-7) 0 / 171 16%  (11-24) <0.001 
Low Vitamin A 13 / 221 6% (3-10) 22 / 170 13% (8-20) 0.02 
High PTH  18 / 223 8% (5-13) 16 / 172 9% (5-15) 0.77 
Low Vitamin B12 1 / 222 <1% (<1-3) 13 / 160 8% (4-14) 0.005 
Low Folate 6 / 173 3% (1-7) 10 / 132 7% (4-14) 0.13 

Inge, et al. NEJM., Nov, 2015 
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Consensus Development;  
Ongoing Evolution (2004 - 2012) 
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 Pratt, Lenders, Dionne, Inge. Obesity (2009) 17, 901-910                 Michalsky, Reichard, Inge. Surg Obes Relat Dis. (2012) 8, 1-7  

BMI (kg/m) Comorbidities 

≥ 35 Serious: T2DM, Mod/Severe, OSA (AHI >15), Pseudotumor, Severe 
Steatohepatitis  

≥ 40 Other: Mild OSA (AHI>5), IR, HTN, IFG, dyslipidemia, Impaired 
QOL 

Eligibility 
Criteria 

Comorbidities 

Tanner Stage IV or V (unless severe comorbid disease warrants “early” WLS 

Skeletal Maturity ≥ 95% estimated growth 

Lifestyle Changes Demonstrate ability to understand dietary/physical changes 
(post-op) 

Psychosocial Mature decision making (understand risk/benefits of surgery) 
Family and social support  
Probability of patient/family compliance (dietary, medication, etc) 

Eligibility Criteria 
Development of National Consensus 
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National Accreditation Standards  
American College of Surgeons 

American Society of Metabolic and Bariatric Surgery 
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Objective:  Determine national rate of adolescent WLS (2000-2009) 
Methods:  Retrospective analysis – Kids’ Inpatient Database  
Subjects: Age 10-19 years - inpatient bariatric procedure 
 
 

Kelleher, Arch Pediatr Adolesc Med:1-7, 2012. 

Prevalence of Adolescent WLS U.S. 

2000 2003 2006 2009 
Rate per 
100,000 

0.8 2.3 2.2 2.4 

Procedure 
Count 

328 987 925 1009 

Results may underestimate the number of adolescent WLS cases 
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Objective:  Determine influencing factors related to insurance authorization  
Methods:  Retrospective review: consecutive cases at 5 centers (2009-2011) 
     Outcomes included number and timing of authorizations,   

   denials and appeals. 
Results:  57 adolescents (74% female); mean age 16 years (range 12-17). 
    47% insurance authorization at original request. 
     Public Ins  42% initial approval 
     Private Ins  56% initial approval 
    80% of initial denials were approved after appeal; as many as 5 
    11% were unable to obtain authorization  
    Age <18 years cited as most common reason for denial 
 
 

Inge et al, Obesity, 2014. 

Challenges in Access to Care 
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Objective:  Assess PCP opinions regarding referrals for adolescent WLS 
Methods:  Survey 375 pediatricians and 375 family physicians 
     1. Whether they would refer for WLS 
     2. Minimum Age 
     3. Prerequisites towards WLS 
Results:  48% would never refer an adolescent  
    46% endorse minimal age of 18 years 
    99% endorsed participation in monitored weight management  

                  program prior to referral for WLS 
 
 

Woolford et al, Obes Surg 2010. 

Attitudes Towards Adolescent WLS  
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• High quality data supports the use of WLS in the 
pediatric population.  

• Consensus-driven best practice guidelines and 
accreditation standards have been established.  

• Procedural prevalence has remained stable despite 
favorable outcomes and standardization of care. 

• Access to care is limited by several variables. 
• Efforts should be undertaken to increase both public 

and professional awareness related to WLS as an 
effective treatment strategy. 

  
 

Conclusions 
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