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Diabetes Epidemic in China

Prevalence of type 2 diabetesin Chinese adults (age 18+)
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Obesity and Mortality

Sudden death is more common in those
who are naturally fat than in the lean.

— Hippocrates (431 BC)

How to Measure Obesity?

Quetelet (Quetelet, 1835), a mathematician in
Belgium, developed an obesity index
(weight/height?), which was later termed as
body mass index (BMI).

Hydrodensitometry
Dual-energy X-ray Absorptiometry (DXA),

Computed tomography (CT), and Magnetic
Resonance Imaging (MRI)
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Relationship Between BMI and
Percent Body Fat in Men and Women
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Adapted from: Gallagher et al. Am J Clin Nutr 2000;72:694.

BMI-Associated Disease Risk

_Classification| _[BMI(kg/m?) | Risk

Underweight <18.5 Increased
Normal 18.5-24.9 Normal
Overweight 25.0-29.9 Increased
Obese I 30.0-34.9 High

| 35.0-39.9 Very High

I >40 Extremely high

Additional risks:

* Large waist circumference (men>40 in; women >35 in)
» 5 kg or more weight gain since age 18-20 y

 Poor aerobic fitness

* Specific races and ethnic groups

Clinical Guidelines on the Identification, Evaluation, and Treatment of Overweight
and Obesity in Adults—The Evidence Report. Obes Res 1998;6(suppl 2).
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Limitations of BMI

BMl is affected by body frame and
muscularity, and is not specific for
obesity.

The validity of BMI varies with age,
sex, and ethnicity.

Intra-abdominal (visceral) fat is the
worst, most strongly correlated with
disease.

Muscle Mass (kg)
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"Apple” vs. "Pear”

Above the
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Below the |
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Medical Complications of Obesity

Pulmonary disease \
abnormal function N
obstructive sleep apnea
hypoventilation syndrome

Nonalcoholic fatty liver
disease

steatosis

steatohepatitis

cirrhosis

/

Gall bladder disease ~

Gynecologic abnormalities
abnormal menses
infertility
polycystic ovarian syndrome
Osteoarthritis
Skin
Gout

Idiopathic intracranial
hypertension

Stroke

> Cataracts

Coronary. heart disease
<—— Diabetes
<— Dyslipidemia
< Hypertension

Severe pancreatitis

Cancer

breast, uterus, cervix

colon, esophagus, pancreas
kidney, prostate

Phlebitis
venous stasis
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Body Weight and Mortality:
Potential Biases

Confounding by cigarette smoking

Weight loss due to existing and subclinical

disease (“reverse causation”)

“Overcontrol” for intermediate variables
in the causal pathway (BP, lipids, glucose)

Source: Manson, Stampfer, Hennekens, Willett, JAMA 1987; 257:353-8

(A) Confounding
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(B) Reverse Causation

Pre-clinical
Cancer

Weight
Loss
Leanness

Mortality

(C) Mediation

Obesity

Diabetes

Mortality
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(D) Effect Modification

\

ObeS|ty /
Age

Mortality

How to Deal With Methodological
Issues

Confounding: restricting the analyses to
never smokers

Reverse causation: excluding sick
people and eliminate deaths in the first
few yrs of follow-up; middle-aged
cohorts

Not control for intermediate variables



How does the inclusion.of
smokers and sick people

obscure this relationship?

Association between BMI and all cause
mortality in CPS-II men
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Association between BMI and all cause
mortality in CPS-Il men
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Association between BMI and all cause
mortality in CPS-II men
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Association between BMI and all cause
mortality in CPS-Il men
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RR=2.68
(1:76-4.08)
—— Never Smokers without
Prevalent Disease

— Never,Smokers with
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—— Ever Smokers without
Prevalent Disease

- - - - Ever Smokers with
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Body Mass Index

Excess Deaths Associated With
Underweight, Overweight, and Obesity

Katherine M. Flegal. PAD_ context As the prevalence of obesity increases in the United States, concem over
Barry [. Graubard, PhDY the association of body weight with excess mortality has also increased
Objectlve To estimate deaths associated with underweight (body mass index [BMI]

1. MD), PhI} <18.5), overweight (BMI 25 to <30}, and obesity (BMI =30) in the United States in
- 2000.

]

Figure 2. Estimated Mumbers of Excess Deaths in 2000 in the United States Relative to the Healthy Reference BMI Category of 185 to <2
Shown by Survey and BMI Category
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BMI indicates body mass index (measurad as weaight in kilograms divided by the square of height in maters). All estimates are based on the covariate distribution from
MHAMES 1995-2002, the number of deaths in 2000 from US vital statistics data, and the relative risks estimated from Mational Health and Nutrition Examination
Surveys (MNHAMES) |, MNHAMES 1], MHAMES IIl, or the combined NHAMES |, 11, and 11l data set. Error bars indicate 55% confidence intervals.




The New York Times

NYTimes.com > Health

Some Extra Heft May Be

Helpful, New Study Says

By GINA KOLATA
Published April 20, 2005

It's OK To Be Slightly
Overweight, Study Says

Study Finds Being Overweight Associated
With Reduction In Deaths
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Obesity:

“Problerm™
_Thareat™
Assue™

(1 Hyp e”

Americans have been force-fed a steady diet of obesity myths by
the “food police,” trial lawyers, and even our own govemment.

Leam tho truth about obesity at:

ConsumerFreedom.com

Methods

Nurses’ Health Study 1976-2002

N=120,360 women aged 30-55 yrin

1976.

Total deaths: 15,266
— CVD deaths: 3,585
— Cancer deaths: 7,303




Spline regression of BMI and Total Mortality among

Spline regression of BMI and Mortality
never smokers: NHS 1976-2002

D mortalit Cancer Mortalit

. CVD dead mortality RR
Cancer mortality RR




AARP Cohort: NEJM

06 (>half million people
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T — Summary on Obesity and Mortality

Obesity, Physical Activity, and Mortality
in a Prospective Chinese Elderly Cohort It is essential to exclude baseline illness and smokers
(need very large sample and long follow-up).

C. Mary Schooling, PhD; Tai Hing Lame, MD, MSc; Zhi Bin Li, MD; Sai Yin Ho, PhD; Wai Man Chan, MBBS;
Kin Sang Ho, MEBS; May Ked Tham, MBBS; Benjamin J. Cowling, PhD; Gabriel M. Leung, MD, MPH

No evidence of a decline in the impact of obesity on
mortality over time.

Table 4. Risk for All-Cause Mortality by Body Mass Index and Physical Activity of Elderly Health Cenier Clients in Hong Kong*

o = o A clear evidence of increased mortality in the
No. " Ho. <5 B -l - Valuet min/d mind  Valuet overweight group.
1784 1.00 0724 554 =00 081§ 0.70¢ <001
(1.51-2.07) (063-0.83)  (0.48-0.63) (070-093)  (0.61-0.81)
1.00 070t ) 0 1 ) =M L ) nes ) o ) | .
S L SR The CDC results are likely to be confounded and
ner2m) G LRIt biased by methodological problems. More recent
(1.01-1.97) (081-1.33)  (0.781.23) (0704.21)  (0.63-1.08) StUdleS with |arge Samp|es sizes and better methods

178 L 0.8 154 § L 1.24 14 . . . .
(100508) (05150 (1225 24 oo showe'd consistent associations between BMI and
' mortality.




Effect of Exercise on the Metabolic
Syndrome and Diabetes

Improves insulin sensitivity and glucose
control
Increases HDL cholesterol

= Decreases triglycerides

= Decreases blood pressure

= Decreases fibrinogen
Decreases risk of diabetes, CAD, and
stroke
Beneficial for weight loss and
maintenance

Key Issues in the Field of Physical Activity

¢ Exercise intensity and type

— Vigorous exercise vs. walking

¢ Fatness vs. fithess




Intensity and Type of Physical Activity in
Relation to Coronary Heart Disease in
Men

Mihaela Tanasescu MD, Michael Leitzmann MD, Eric Rimm
ScD, Walter Willett MD, Meir Stampfer MD, Frank Hu MD

Study Population and Outcome Events

HPFS: 44, 586 male health professionals (aged 40-
75 years in 1986)

Excluded

— men with cancer and CVD at baseline

— men with physical impairment

1,704 CHD endpoints 1986-1998

— fatal CHD (definite, presumed, sudden death)
— nonfatal Ml (definite, probable)




Assessment of Physical Activity

« average weekly time spent on

— walking, jogging, running, bicycling, lap. swimming,
tennis, squash/racquetball, rowing/calisthenics (1986
questionnaire)

— heavy outdoor work (added 1988)

— weightlifting (added 1990)
Validity

Correl. Coef. With 1 week diaries: 0.65 total PA, 0.58 vigorous.

Correl of vigorous activity with resting pulse -0.45, after step test -
0.41.

HDL increased by 0.06mmol/l for each 20MET-hrs/week.

Units of Physical Activity: MET-hours

MET-hours = number of METS * number of hours

METS = metabolic equivalents = typical energy
expenditure for each activity

1MET = energy expended when resting/sitting quietly
= 3.5ml oxygen/kg*min = 1kcal/kg*h




Energy Expenditure of Physical Activity Total activity

® All out competitive sports

f Running 10 mph Total amount (volume) of activity (MET-hrs) =

n
=2 T,
o Running 6 mph =1
/® Climbing stairs _ n o
/* Sexual intercourse Average Intensity (METS) =X T,/ X T,
o Gardening i=1 i=1
V Walking 4 mph
Bicycling
Walking 2 mph
2 Chewing gum (11 kcal/h)

=
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2 Met/h 4 Met/h 10 Met/h

Adapted from: Alpers. Undergraduate Teaching Project. Nutrition: energy
and protein. American Gastroenterological Association, 1978.




Relative Risks for CHD Associated With Total Weekly _
Met-hours of Physical Activity Correction for Measurement Error for Total

Total Physical Activity (Quintiles met-hours/week) p-trend ACt|V|ty

0-6.32 6.33-14.49 14.50-25.08  25.09-41.98  41.99+
#cases 433 370 339 294 268
Person-years 94098 94245 93601 91335 103826
_ Increment of 50 MET-hrs/week
Age adjusted 0.86 0.79 0.72 0.58

(0.75,0.99)  (0.69-0.92)  (0.62,0.84)  (0:50,0.68) — RR=0.75 (0.66-0.85) cumulative update
Multivariate' 0.90 0.86 0.80 0.66

(0.74,0.99) (0.74,0.99) (0.68,0.93) (0.56,0.77) Uncorrected Corrected

Miarict 091 089 083 0.70 Simple Update  0.79(0.72-0.88)  0.45(0.28-0.72)

(0.79-1.05)  (0.7,0.97)  (0.71,0.97)  (0.60,0.83)
Baseline 0.78(0.68-0.90) 0.49(0.30-0.81)

Multivariate® 0.93 0.92 0.87
0.81,1.07)  (0.79,1.07)  (0.75,1.02)

'adjusted for alcohol, smoking, family history of MI and nutrients (poly, trans, folic acid, fiber, vitamin E supplement)
3 ted for presence of diabetes, high cholesterol and hypertension at baseline
ljusted for BM1




Average Exercise Intensity and CHD Risk

Relative 0.8

Risk

0.6

Age-adjusted

~i— Multivariate

—A— Additionally
adjusted for total
MET-hours of
activity

Average intensity

Relative Risk of CHD associated with
different types of activity

Activity RR(95%CI for > 1h/wk vs. 0)
Running 0.58 (0.44-0.77)
Rowing 0.82 (0.68-0.99)
Jogging 0.93 (0.72-1.21)
Racquet sports  0.99 (0.84-1.17)
Cycling 1.07 (0.91-1.25)
Swimming 1.21 (0.95-1.54)

Multivariate, adjusted for each other

p-trend
<0.001
0.04
0.51
0.83
0.50
0.29




Relative Risks for CHD Associated with Nurses’ Health Study
Weight Lifting (1990-1998) (>30 mins/day)

Women'’s Health Initiatives

(>30 mins/day)
0] <0.5 hr/wk >0.5hr/wk p-trend Women'’s Health Study

#cases 1011 97 89 (>2hr/wk)
Honolulu Heart study

Personyears 210176 RIIRPR} YRS (>1.5 mile/d)
British Regional Heart study

Ageadjusted 1 0.82(0.66,1.01)  0.62(0.50,0.77) . <0.001 (>40 min/d)
Multivariate 1 0.89(0.72, L.11)  0.71(0.56,089) 0002 — ¢ Western Washington HMO

(4hriwk)

Multivariate* 1 095(0.76,1.19)  0.77(061,097)  0.002 0 Harvard Alumin SO

(5 km/wk)

R . . Lo - . . Health Professional’
Multivariate: adjusted for alcohol, smoking, family history of MI and nutrients (poly, trans, folic — c(jl?ow_u ‘r)osei lsJ Z |;/) r(1 3a0rsn -

acid, fiber, vitamin E supplements), baseline diabetes, high cholesterol and hypertension
* Additionally adjusted for the other activities 1.00 1.50

Relative Risk




The “Fat and Fit” Hypothesis:
Being fit removes the excess risk of being fat Methods

Nurses’ Health Study 1976-2000

N=116,564 women aged 30-55 yrs without
CVD or cancer at baseline.

Nonfit
/ Total deaths: 10,282 CVD deaths: 2,370
Cancer deaths: 5,223 Other causes: 2,689
Fit Joint analyses of BMI and physical activity

Joint analyses of waist circumference and
physical activity

o)
=

IS

e}

—

O

p=




Multivariate RR-of overall mortality according to joint
categories of BMI & physical activity levels, NHS 1980-2000

Overall Mortality
BMI<25

Number of cases/
Person-years

RR

BMI 25-29.9
Number of cases/
Person-years

RR

BMI>30

Number of cases/
Person-years

RR

Physical Activity (hr/wk)
>3.5 1-3.4 <1

1540/ 1091/
457290 215188
1.18(1.09,1.29)

298/ 699/ 518/
92827 167442 89787
1.28(1.12,1.46) 1.33(1.20,1.47) 1.64(1.46,1.83)

136/ 450/ 410/
31726 78675 53032
2.05(1.82,2.30)

Hu et al. NEJM 2004

Multivariate RR

BMI & physical activi

BMI<25
RR

BMI 25-29.9
RR

BMI>30
RR

HD according to joint categories of
levels, NHS 1980-2000

1.00 1.33(1.13,1.56)

1.44(1.13,1.82) 1.92(1.61,2.29) 2.04(

2.49(1.85,3.35) 3.32(2.75,4.01) 3.44(2.81

P for interaction>0.30

Li et al. Circulation 2006




Waist
Circumference
<1 (inches)
1-3.49

Physical activity
(hours/week)

Physical activity
(MET.h/wk)

(mgrdL)

-1
0168 16.9-40.7

Physical activity
(MET .hAwk)

(Kg/m?)

Physical activity
(MET.h/wk)

0168 16.9-40.7

Physical activity
(MET.h/wk)




Summary

Both adiposity and physical inactivity are
strong and independent predictors of CHD
incidence and mortality.

Being physical active somewhat attenuates
but does not eliminate the excess risk
associated with overweight and obesity.

Public health campaigns should emphasize
both maintaining a healthy weight and regular
physical activity.

Other Benefits of Exercise

Cognitive and Physical functions
Gallstones

Fractures

Colon cancer

Breast cancer incidence and survival
Prostate cancer

Pancreatic cancer




Physical Activity, Including ‘Malking,

and Cognitive Functicn in Clder \WWomen
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Table 4. Mean Differences in Baseline Cognitive Function Scores by Quartile of Walking™

The New England
Journal of Medicine

o, 1999, b
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T AND THE RISK OF CHOLECYS

IN WON

RECREATIONAL PHYSICAL ACTIV

=, Wiuerr, M.D., DeP.H.,
werrn, ML, D PH.,

MR een

Mechags F. Listzmann, MD., M PH., Erxc
Dotnia 5mrr|m =

a e

Quartile of Walking (MET-hours/wk)

Test " ie1g 21042 34385

4(=85)

TaEBLE 4. RELATIVE RIsK OF CHOLECYSTECTOMY IN RELATION TO VIGOROUS AND NONVIGOROUS ACTIVITY.*

P Valua
for Trand

TIZS in= 7082}

Adjustad maan differsnce (95% Gl Raferance 219 {002 10 0.35) 030013 t0 0.47)

0.31 (013 to 0.4a)

Category fluency [n = 7674)

Adjustad mean difference (95% =] Raferance 0.28(-0.01 10 0.57) .33 10,02 10 0.63)

0.400.10 to 070}

‘Working memery and attention {0 = B068)

Adj arle\:l mean difference (35% Cl) Referance 0,14 (-0.02 10 0.30) 0.21 10.04 o 0.37)

0.350.18 to D51}

Varhal memary score n = 6969

Adjustad mean differance (95% CI) Raferance 0.03 (-0.02 10 0.08) .06 0,01 to .10}

0.05 {0 to 0.AG)

Global seone i = BI5T):

Tt
Adjustad maan differance (95% Gl 004 010 0.08) 0.06 [0.02 t0 010}

0.07 {002 to 011}

Akresistions: Cl, oonfidence intervat MET, metabalic
in the T282 women wha did not rapet any

ety exercies fsg, g st ‘foning.
in immediate and dalayed 10-word recalls and immediste and delayed East Boston Memorny Tests. Global score everages parfor-
a corss wers computad only for women who complsted al component tests.

.
Uz sctivty, Adjusted for the variables listad in the footnote to Table 2 & well 83 for MET-hours expended on stair-

1458 JAMA, Septertber 22420, 2004—Val 2! . 12 (Reprinted)

©2004 American Medical Association. All rights reserved

P Varue
VariaeLe CatecoRY oF PuysicaL AcTiviTy For TRen
1 2 3 4 L
WVigoraus activity
MET-hr/wk 0 0.1-1.6 17-69 7.0-159 =160
Mo, of women who had cholecystectomy 1625 440 411 447 334
Person-yr 250459 74,271 68,730 86,238 73,683
Relative risk (25% CI)
Age-adjusted Lo 071 (0.63-0.80) =<0.001
Multivariate plus nonvigorous activicyt§ Lo 0.75 (0.66-0.85) =<0.001
Multivariate plus nonvigorous activity, Lo 0.82 (0.73-0.93) 0.001
BML, and weight change t1§
Nonvigorous activity
MET-hr/wk 0-08 0.9-26 27-44 45-107 =108
Mo of wamen who had chalecystectomy 703 731 668 574 581
Person-yr 108,368 109,170 112,549 113,257 110,037
Relative risk (25% CI)
Age-adjusted 10 104 (094-1.16) 092 (0.83-1.02) 078 (070-0.87) 080 (072-089) <0001
Multivariate plus vigorous activityty Lo 1.06 (0.95-1.17) 095 (0.85-1.06) 0.83 (0.74-0.% 0.86 (0.77-0.98) =<0.001
Multivariate plus vigorous activity, Lo 1.09 ( 0.99 (0.89-1.10) 0.89 (0.79-0. 0.95 (0.84-1.06) 0.05

BMI, and weight changet§1




Hip Fracture Among Postmenopausal Women in the Nurses' Health Study, 1986-1998, by
Physical Activity and Survival Bady Mass Index (BMI)
After Breast Cancer Diagnosis

MihdieD Holmos MOVDHM o ppak 7o pical ity han bmes 1w 42 decrams o incidemss of b s
oo 2 fom e BEMI

Feedy ¥. Chem MDY =4an meouafsce o tendvel Wi s Bt e i pro i ek bnow e

Dtsres Falunieh, S=00 v To ceteersi e whathar prancel sty weaony woomes Wik bk cae P -

m_‘:‘" Eroemia 0n rum-m-u ot daathi h!\.“lnul:-u'l mapErsdwikh rea sdestury : 0 <25 D 225
- oL il

Dl i Colin MDD Caalpga, §: and Partkipanty Proapectne dhsmtond 1hucy Suedan n-

&
]
.
w0
@,
=
e
o

@
=
e

@
i

3-89 9-149 15-23.9
Activity, MET-h/wk

A7 e i e iy 1 i




;7

MUHAMMAD ALI

Average physical activity (% of
non-cases)

Changes of Physical Activity
before and after Diagnosis

cases)

Beysbbibsosy

10+
0-
-10+
-2
-0
40
50
0
=70
Kop
20

T T T T T T T T T T T 1 T T T T T T T T T T T 1
41210864202 46 8 10 1412108 6 4202 46 810
‘Years fromDiagnosis Years fromDiagnosis

Average physical activity (% of non-




Early Life Strenuous Exercise (Men)

[a)
(a
S
o
o

P=0.005

<=2 2145 4665 6699 >=10

Months of strenuous exercises per year

In the bottle before you is a
pill, a marvel of modern
medicine that will regulate gene
transcription throughout your
body, helping prevent heart
disease, stroke, diabetes,
obesity, and 12 kinds of'eancer
— plus gallstones and fractures
..., Even your immune system
will be stimulated. There is just
one catch...




There's no-such pill. The
prescription is exercise.
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