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Daily energy balance - a simple model

Daily
# 2400 kcal
$ 1800 kcal

BMR
&
activity

ENERGY INPUT ENERGY OUTPUT




ENERGY OUTPUT per DAY

Activity hours PAL kcal
Sleep 8.3 1.0 469
Personal care 1.0 2.0 113
TV & rest 0.9 1.35 69
Activities - seated 0.4 1.35 36
Children-related act. 1.4 2.0 158
Kitchen 1.0 1.8 102
Food 1.3 1.7 125
House-related act. 1.7 2.6 250
Shopping 0.5 2.5 71
Travel 1.2 1.5 102
Work 5.6 2.0 633
Walk 0.7 3.0 119

Total 24 1.66 2247




Daily energy balance - a simple model

Weight change = total energy intake — total energy expenditure

Weight Weight
gain loss

Pro (21%) Physical activity (15-30%)
Lipid (26%) Resting/metabolism (6§0-75%)
CHO (53%) TEF (10%)

ENERGY INPUT ENERGY OUTPUT




WEIGHT GAIN
positive energy balance !
I.e., input > output




WEIGHT LOSS
negative energy balance !
I.e., output > input
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Figure 2 Daily energy expenditure (*—e*) and energy intake (+—+) as

measured in a cyclist during the Tour de France. Interesting is the extremely

high energy expenditure as well as the ability to match energy balance with

the use of liquid nutrition in addition to the normal meals p = §tagé; r = rest
day. Reproduced with permission from Saris et al. (165)



Classification of overweight and obesity

in adults
Classification BMI (kg/m?)
Underweight <18.5
Normal range 18.5-24.9
Overweight 25.0-29.9
Obese >30.0
class | 30.0-34.9
class I 35.0-39.9

class Il >40.0



Relative risk of health problems
associated with obesity

Greatly increased
(relative risk >>3)

Moderately increased
(relative risk ~2-3)

* Diabetes

e Gall bladder
disease

* Hypertension

* Dyslipidaemia
 Insulin resistance
* Breathlessness

» Sleep apnoea

* Coronary heart
disease

* Osteoarthritis
(knees)

* Hyperuricaemia and
gout



Mortality Ratio
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Obesity Trends* Among U.S. Adults
BRFSS, 1985

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)

No Data

<10% ] 10%-—14%




Obesity Trends* Among U.S. Adults
BRFSS, 1986

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)

No Data

<10% ] 10%-—14%




Obesity Trends* Among U.S. Adults
BRFSS, 1987

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4”
person)

NoData [ | <10% ] 10%-14%




Obesity Trends* Among U.S. Adults
BRFSS, 1988

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)

NoData [ | <10% [[] 10%-14%




Obesity Trends* Among U.S. Adults
BRFSS, 1989

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)

NoData [ | <10% [[] 10%-14%




Obesity Trends* Among U.S. Adults
BRFSS, 1990

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)

NoData [ | <10% [[] 10%-14%




Obesity Trends* Among U.S. Adults
BRFSS, 1991

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)

No Data

<10% [ 10%-14% ] 15%-19%




Obesity Trends* Among U.S. Adults
BRFSS, 1992

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)

No Data

<10% [ 10%-14% ] 15%-19%




Obesity Trends* Among U.S. Adults
BRFSS, 1993

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)

No Data

<10% [ 10%-14% ] 15%-19%




Obesity Trends* Among U.S. Adults
BRFSS, 1994

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)

No Data

<10% [ 10%-14% ] 15%-19%




Obesity Trends* Among U.S. Adults
BRFSS, 1995

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)

No Data

<10% [ 10%-14% ] 15%-19%




Obesity Trends* Among U.S. Adults
BRFSS, 1996

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)

No Data

<10% [ ] 10%-14% ] 15%-19%




Obesity Trends* Among U.S. Adults
BRFSS, 1997

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)

NoData [ ] <10% [ 10%-14% ] 15%-19% | =20%




Obesity Trends* Among U.S. Adults
BRFSS, 1998

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)

No Data <10% 10%-14%. 15%—19% =20%




Obesity Trends* Among U.S. Adults
BRFSS, 1999

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)

No Data <10% 10%-14%. 15%—19% =20%




Obesity Trends* Among U.S. Adults
BRFSS, 2000

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)

No Data <10% 10%-14%. 15%—19% =20%




Obesity Trends* Among U.S. Adults
BRFSS, 2001

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)

NoData [ | <10% [[]10%-14% [JJ15%-19% [ | 20%-24% Q] =25%




Obesity Trends* Among U.S. Adults
BRFSS, 2002

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)

NoData [ | <10% [ 10%-14% ] 15%-19% | 20%-24f] =25%




Obesity Trends* Among U.S. Adults
BRFSS, 2003

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)

NoData [ | <10% [ 10%-14% ] 15%-19% | 20%-24f] =25%




Obesity Trends* Among U.S. Adults
BRFSS, 2004

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)

NoData [] <to% [ 10%-14% ] 15%-19% | 20%-24fl] >25%




Obesity Trends* Among U.S. Adults
BRFSS, 2005

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)

NoData[ | <10% ] 10%-14%[] 15%-19% | 20%-24{0 25%-20°%f] =30%




Obesity Trends* Among U.S. Adults
BRFSS, 2006

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)

NoData [ ] <10% [[] 10%-14%[] 15%-19% ] 20%-24f 25%-20%f =30%




Obesity Trends* Among U.S. Adults
BRFSS, 2007

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)

NoData [ ] <10% [[] 10%-14%[] 15%-19% ] 20%-24f 25%-20%f =30%




Obesity Trends* Among U.S. Adults
BRFSS, 2008

(*BMI =30, or ~ 30 Ibs. overweight for 5’ 4” person)

NoData [ ] <10% [[] 10%-14%[] 15%-19% ] 20%-24f 25%-20%f =30%




The possible treatments

- Diet

- Exercise

- Behavior therapy

- Psychological counseling
- Surgery

- Pharmacological

- Combinations

in- or out-hospital



The proposed treatments

Class BMI (kg/m?) Intervention

Overweight 25.0-29.9 Diet / Exercise

Class | 30.0-34.9 Diet / Exercise (possibly Drugs)
Class |l 35.0-39.9 Drugs (possibly Surgery)
Class Il >40 Surgery




The best approach for body weight reduction in

overweight and class | obese is a combination of
diet, exercise and behavior therapy

Exercise should be a valid adjunct, not the only
option (alone it is ineffective)

*Exercise improves self-esteem (and adherence)

*Exercise is the best predictor of long-term
weight maintenance



OBJECTIVE : long term weight loss !
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Months following weight loss

Obesity onset before age 21 [l Obesity onset after age 21
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EXERCISE PRESCRIPTION

Objectives

@ increase energy output (300-1000 kcal/day)
@ oxidize lipids |

® maintain fat-free mass

Pro (21%) Physical activity (15-30%)
Lipid (26%) Resting/metabolism (60-75%)

CHO (53%)

ENERGY INPUT ENERGY OUTPUT

TEF (10%)




ENERGY EXPENDITURE during WALKING
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EXERCISE PRESCRIPTION

Check before exercise prescription

- family history
- cigarette smoking
- hypertension
- dyslipidemia
- impaired fasting glucose
- physical activity level

Increased risk of:
- orthopaedic injury
- hyperthermia




EXERCISE PRESCRIPTION

Main components of each
training session:

Type activity | - warm-up (5-10 min)

Freauency | . - stimulus phase T~

Duration

ntensity | [Optional recreational game]
- cool down (5-10 min) =

Flexibility



EXERCISE PRESCRIPTION

Aerobic (endurance) activities, where

large muscle groups are mobilized,
represent the best option

(outdoor) walking,
water activities...

- Limited eccentric component
- Low stability requirements
- Rotation of exercise modalities



Fat oxidation (g-min ™)
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EXERCISE PRESCRIPTION

Frequency

5-7 days/week

Planned (supervised) activities
3-5 days/week
VS.
Incidental (non-supervised) activities



EXERCISE PRESCRIPTION

% OF ENERGY
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EXERCISE TIME {min.}

Duration/volume
1 h/day

accumulation of
several short bouts
throughout the day
IS acceptable



EXERCISE PRESCRIPTION

Exercise intensity and fat oxidation rate

Carbohydrate
oxidation rate

; Eat oxidation rate

ﬁ Protein oxidation rate

T I I

40+1% A7+1% B8+1%, % VOzmax.

Deriaz et al. IJO 2001



Fat oxidation (g/min)
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EXERCISE PRESCRIPTION

Exercise intensity and fat oxidation rate
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EXERCISE PRESCRIPTION

Exercise intensity and fat oxidation rate
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EXERCISE PRESCRIPTION

Exercise intensity and fat oxidation rate

0.7 - —o0— moderately trained
< 0.6 - —e— highly trained

c

" 0.5
0.4 -
0.3 -
0.2 -
01 4

0.0 -

35 45 55 65 75 85 95
% VO,max

Fat oxidation (g'm

Achten et al. IJSM 2003



EXERCISE PRESCRIPTION

Intensity

Mainly, 40-60% VO, max
I.e., 55-70% max HR (moderate)

Controlled with HR or RPE
(individually matched !)

Fat oxidation rate seems to peak at 40-
65% (but affected by age, sex, PAL)



EXERCISE PRESCRIPTION

Classification of physical activity intensity
(< 60-min exercise bout)

VO,R

HRR (%) Relative intensity
Intensity T Voo o, (90) Maximal heart rate (%)* KFPEF
Very light =20 =35 =100
Light 2029 3554 10-11
Moderate 4059 S5 0 17 1
Hard G—524 TRy 14-16&
Very hard =85 =00 17-1%9
Wazximal# 100 100 20

Modihed by Haskell and Pollock from Physical Activity and Health A Report of the Surgeon General (4).
“Maximal heart rate (HR__ ) = 220 — age (Note: [t is prefersble and meommended that HR__ be measured

during a maximal graded exercise test when possible ), YBorg rating of relative perceived exertion (RPE)6-20
scale, Fmaximal values are mean values achieved during maximal exercise by healthy adults.




EXERCISE PRESCRIPTION

The following forms of exercise can also
be integrated into the training routine:

- balance/proprioception
- range of motion/flexibility
- strength (rapid force in particular)



EXERCISE PRESCRIPTION

Recreational activities, hobbies and
daily activities should be increased
and monitored !

Active
video
games !

Walking
with a dog !




Exercise for Obese — an exemple
Italian Institute for Auxology
Piancavallo (VB), Italy




The combined treatment

Diet
(BMR -500 kcal/d)

Behavior therapy (eating
3 weeks and exercise habits) Acute weight
loss of 3-5%
Psychological support
(individual & or coll.)
PHYSICAL
ACTIVITY
COLLECTIVE INDIVIDUALIZED

90 min/d 5 d/wk 35 min/d 5 d/wk




3 bikes
1 arm pike
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TRAINING

3 X15 reps
40-70% 1-RM

Intensity 40-70% VO, max



General conclusions

- Exercise is only a part of the process
- Aerobic activities, 5-7 d/week, 60 min at 40-60%

- Exercise should increase energy expenditure,
maintain fat-free mass, and improve self-esteem

- Long-lasting behavioral changes are necessary



Thank you !
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