Obesity and Adult Heart
Disease
Begin in the Womb
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THE GLOBAL OBESITY PROBLEM

Obese adults in
population %

B 30 - 40%
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B 10 - 20%
N 5-10%
0 - 5%
Mo data

An obese adult is classified as having a
Body Mass Index equal to or greater than 30 SOURCE: World Health Organization, 2006




INCREASING NUMBER OF OVERWEIGHT CHILDREN AROUND THE WORLD
Percentage overweight
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Millions of Cases of Diabetes in 2000 and Projections for 2030, with Projected Percent Changes.

Data are from Wild et al ?




Rate of new cases of type 1 and type 2 diabetes
among vouth ages < 20 years, by race/ethnicity, 2002-2003

Rate {per 100,000/year)

ALL NHW  AA H APl Al ALL  NHW AA
<10 years 10-19 years

Sowrce: SEARCH for Diabetes in Youth Study.
NHW =Non-Hispanic Whites; AA=African Americans; H=Hispanics; API= Asians/Pacific Islanders;

Al=American Indians
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Obesity Trends* Among U.S. Adults

(*BMI =30, or ~ 30 Ibs overweight for 5' 4” woman)
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Obesity Trends* Among U.S. Adults

(*BMI =30, or ~ 30 Ibs overweight for 5' 4” woman)
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Obesity Trends* Among U.S. Adults

(*BMI =30, or ~ 30 Ibs overweight for 5' 4” woman)
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Number and Percentage of U.S. Population with Diagnosed Diabetes,

1958-2008
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US Childhood Obesity

B NHANES 11 1976-1980
B NHANES 111 1988-1994
= NHANES 1999-2002
m NHANES 2003-2006

2 through 5 Ages  6through 11 Ages 12 through 19
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Fetal Anomalies

California Sweet Success Data 2004
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Birthweight

California Sweet Success Data 2004

0 < 2500 @ 4000-4500 O > 4500
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CISiblings not exposed to diabetes in ultero
M Siblings exposed to diabetes in utern
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Age 15 to 19

19551964  1985-1974  1975-1984

Year of Birth
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http://jama.ama-assn.org/cgi/content/full/287/3/356

Paychosociall™20
Poor selfesteem
Depression

Eating disorders

Pulmonary<<-=24
sleep apnoea
Asthma

Exercise intolerance

Gastrointestinal®.31
Gallstones
Steatohepatitis

Glomerulosclerosis

Musculoskeletal> 70
Slipped capital femaoral epiphysis
Blount's disease

Forearm fracture
Fat feet

Neurclogical?!
Pseudotumaor cerebn

Cardiovascular?>-=22
Dyslipidasmia
Hypertension
Coagulopathy

Chronic inflammation
Endothelial dysfunction

Endocrine®-35

Type 2 diabetes

Precocious puberty

Paolyoystic ovary syncrome (girls)
Hypogonadism (boys)




fetal nutrition
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Cumulative Hazard
Cumulative Hazard

Age at Risk ) 8 9 10

Fig 2. Cumulative hazard (risk) function for development of MS .
according to birth weight. Children were divided into control (n = Age at Risk
83) (*P = .56) and GDM (n = 92) (**P = .004) groups. The




Offspring at 27 (4.5 SD) Years of Age by Maternal Metabolic Status
N=597

Clausen TD et al. J Clin Endocrinol Metab, July 2009, 94(7):2464-2470

m GDM
B GDM Risk
= Type 1 DM

B Normals

FPG Central Reduced HDL SBP > 130 Metabolic BMI >30
>100mg/dl obesity mmHg syndrome
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Episodic ]
Nutrient

Hypoxia, S
Maternal Hypertension torage
Tissue Insulin

Resistance
Metabolic Hyper

Programming§

Viscosity |
Bilirubin
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Outcome Rx Group

Birthweight 33351551

LGA 13%

Macrosomia 10%
SGA 7%

NN 7%
hypoglycemia

Control

3482+660

21%

21%
7%
5%

Crowther, C. et al. N Engl J Med

— 2005:352:2477-2486

P value

<0.001

<0.001

<0.001
0.59
0.16
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Birthweight g
Birthweight > 4000g
LGA %

Fat mass g

Preterm %

SGA %

NICU Admit %

IV Glucose

3302 +/- 502
5.9
7.1
427+/-198
9.5
7.5
9
5.3
1.9

il

Untreated

3408+/-589
14.3
14.5
464+/-222
11.6
6.4
11.6
6.8
2.9

RR
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—&@— Fasting glucose

1-Hr glucose

—&— 2-Hr glucose

A Birth Weight >90th Percentile
30~

25+

Frequency (%)

Frequency (%)

Glucose Category

The HAPO Study Cooperative Research Group. |
Engl J Med 2008;358:1991-2002

<75
75-79
80-84
85-89
an-o4
95-99

35

B Primary Cesarean Section

1 hr PP
<106
106-132
133-155
156-171
172-193

Glucose Category

194-211

2100

2212




C Clinical Neonatal Hypoglycemia D Cord-Blood Serum C Peptide > 90th Percentile
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Glucose Category Glucose Category

frg 1 hr PP
<75 <106
75-79 106-132
80-84 133-155
85-89 156-171
90-94 172-193
95-99 194-211
2100 2212

The HAPO Study Cooperative
Research Group. N Engl J Med

——2008;358:1001-2002
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Mean 36 Wk
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Plasma Glucose (mg/dl)
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