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DEBATE-PHYSICAL ACTIVITY AND QBESITY RISK

Physical activity does not influence obesity risk:
time to clarify the public health message

Ay Luke® and Richard £ Cooper

Accepied 18 July 2013
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Changes in physical activity
happened decades ago:
Food is now driving increase
in weight

WELLNESS
CHANGES
EVERYTHING
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Energy Intake vs Energy Expenditure: No Contest

Activity Duration Cost Efficiency
(min) (kcal) (kcal/min)
Large burger 3 560 186.7
70% VO2 Max 60 560 9.3
40% VO2 Max 45 280 6.2
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The Energy Balance System

Inherited Environmental
Factors Eactors
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Effects of aerobic fitness on fat oxidation
and body fatness.

KRIKETOS, ADAMANDIA; SHARP, TERESA;
SEAGLE, HELEN; PETERS, JOHN; HILL,
JAMES

Medicine & Science in Sports & Exercise.
32(4):805-811, April 2000.

Figure 1 Relationships between level of aerobic
fitness ([latin capital V with dot above]O2max)
and percentage of body fat in 49 males subjects
(A) and 45 female subjects (B).
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What happens to body weight when physical activity Is

iIncreased?
Body weight increases
Increase
Physical Body weight does not change
Activity Body weight decreases

Other physical activity

Food Intake

WELLNESS
CHANGES
EVERYTHING

% Anschutz Health and Wellness Center

OLORADD ANSCHUTZ MEDICAL CAMPUS



r

Systematic Review: Washburn et al. Clinical Obesity, 2014

No reductions in non-exercise physical activity/energy
expenditure in response to prescribed physical
activity/exercise training

 100% of cross-sectional studies (n=4)

* 90% of short-term studies (n=10)

 50% of non-randomized trials (n=10)

e 100% of RCTs (n=7)
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Acute exercise and subsequent energy intake. A meta-analysis *
Matthew M. Schubert et al. Appetite 2012

Despite variability among studies, results suggest that exercise is effective for
producing a short-term energy deficit and that individuals tend not to
compensate for the energy expended during exercise in the immediate hours
after exercise by altering food intake.
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http://www.sciencedirect.com/science/article/pii/S0195666312005016%23item1

Individual Variation in Body Weight & Fat Mass after
12 Weeks of Exercise (<ing et al, [JO 2006)
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King et al. ASCN 2009
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OUTCOME

ACTIVE SEDENTARY
EE 12.8 9.8
EI 14.6 13.5

Decrease in PA from 1.8 - 1.4 x RMR

does not induce a marked compensatory
decrease in EI

Majority of excess energy stored as fat
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The Energy Balanc System
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Direct Leptin- Second Order Effector
Responsive Neurons  Hypothalamic Mechanisms
Mﬂ Iﬂﬂﬂﬂi Endocrine
e.g. Thyroid, Growth &
Reproduction :

Melanocortin/NPY
Targets

Behavioral

e.g. Feeding

Insulin Autonomic

* ) @8
d Beta Cells
Adipocyte
Sites of spontaneous mutation causing obesity
; Thermogenesis
Sites of induced mutation causing obesity
= Insulin, Glucose :’HEAllll:IIEESSS
Spiegelman & Flier 2002 AN
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Skeletal Muscle Adaptations -

Egan and Zierath
2013
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A Metabolically flexible

U U

Lean, asrobically fit individual

C Metabalically flexible

U U

Robust preference
for fat oxidation
in muscle

- = = Suppressed
glucose oxidation

B Metahalically inflexible

Cbesea, aerobically unfit individual

During insulin-stimulated conditions

» = ¥ Syppression of
fat oxidation

Robust stimulation
of glucose oxidation

Kelley, D. E. (2005). Skeletal muscle fat oxidation: timing and flexibility are everything. Journal

D Metabolically inflexible

of Clinical Investigation, 115(7), 1699-1702.
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Blunted preference
for fat oxidation
in muscle

- — -= LEess suppression
of glucose oxidation

Metabolic Flexibility and

Inflexibility

—-——

= = == Blunted suppression
of fat oxidation

Less stimulation of
glucose oxidation
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Physical activity predicts metabolic flexibili y.
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Our biology works best at high flux

7~
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Optimal Weight ///
Regulation _ -~ Energy
7~

‘ Physical Activity -

== Intake
Body Weight
“Unregulated” Zone Regulated” Zone

PHYSICAL ACTIVITY
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Can Reduced Physical Activity Facilitate Weight Gain?

Trends in Housework Energy

Daily Occupational Caloric Expenditure .
Expenditure (1965-2005)
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Can Physical Activity Pre;/ent Weight

Low-fat Medium-fat High-fat

Energy balance (MJ/day)

- Sedentary
-6 —

3 - Active WELLNESS
-0~ CHANGES
EVERYTHING
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Research Article

Physical Activity Attenuates the Influence of FTO Variants on
Obesity Risk: A Meta-Analysis of 218,166 Adults and 19,268 Children

Kilpeldainen TO, Qi L, Brage S, Sharp SJ, Sonestedt E, et al. PLoS Med 8:2011

The association of the FTO risk allele with
the odds of obesity is attenuated by 27% in
physically active adults, highlighting the
importance of PA in particular in those
genetically predisposed to obesity.

Anschutz Health and Wellness Center

UNNERSITY OF COLORADO ANSCHUTZ MEDICAL CAMPUS




r

Can Physical Activity Help Treat Obesity?

Obesity

- Energy
c 210% (20-30 Ibs) = 170-250 kcal/da Ga
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= _ Gap

38 -20% (40-60 Ibs) = 325-480 kcal/day
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Should We Tell People to Exe

+Physical Activity

EIn ﬁ Eout ﬁﬁ

PI‘Otm ﬁ PrOtOut ﬁ
Body Fat Mass
CHO,, CHOg,,, 4
Fatm ﬁ FatOUt ﬁﬁ
WELLNESS
CHANGES
EVERYTHING
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What Should we Tell People to Eat?

Is best diet for an active, fit person the
same as for a sedentary, unfit person?




WELLNESS
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Carbohydrate intake during the Tour de France

Garmin Riders at TdF:

-Carbohydrates: 75-80%

-About 1,000 g/day of CHO
-400g simple sugars!

-4000 kcal/day of CHO
-1600 Kcal/day Simple Sugars!
-13-14g/kg/day!!
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Optimum Diet Depends on Level of Physical Activity

Diet
Energy
Density

Physical Activity Level
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If we choose to focus on food alone
what to we miss?

* Improved learning and cognitive function

* Improved cardiorespiratory fitness, chronic disease and
mortality

* Improved mental state (e.g., reduced depression)
» Potentially higher productivity and economic growth
« National security

What is the one thing you could do to most improve human

?
health” Increase cardiometabolic fitness
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How to Get People to Move?

Focus on environment
Change behavior - why

What if it became policy that:

1. In every workplace, employees get 30 minutes of physical activity every day
on the clock?
2. In every school, students get 60 minutes of physical activity every day
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Conclusions

e Studies of energy balance suggest that changes in

physical activity are directly related to changes in body
weight In I\/IOST people

WE CANNOT REVERSE THE OBESITY EPIDEI\/IIC WITHOUT INCREASING

PHYSICAL ACTIVITY IN THE POPULATION
easSINy prily Al © VILY JUIU DE dll ellc Ve way LU

prevent and treat obesity
* A big challenge remains in how to permanently increase
physical activity
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