
Nicola A. Maffiuletti. PhD

Neuromuscular Research Laboratory

Schulthess Clinic, Zurich, Switzerland

Nicola A. Maffiuletti. PhD

Neuromuscular Research Laboratory

Schulthess Clinic, Zurich, Switzerland

Physical Activity Guidelines for Physical Activity Guidelines for Physical Activity Guidelines for Physical Activity Guidelines for 

Overweight and Obese SubjectsOverweight and Obese SubjectsOverweight and Obese SubjectsOverweight and Obese Subjects



PLANPLANPLANPLAN

• Obesity: definitions and treatments Obesity: definitions and treatments Obesity: definitions and treatments Obesity: definitions and treatments 

• Exercise prescriptionExercise prescriptionExercise prescriptionExercise prescription

– Type of activity, frequency, Type of activity, frequency, Type of activity, frequency, Type of activity, frequency, 

duration, intensityduration, intensityduration, intensityduration, intensity

• A practical exempleA practical exempleA practical exempleA practical exemple…………

• ConclusionsConclusionsConclusionsConclusions



Daily energy balance – a simple model

Food

ENERGY INPUT ENERGY OUTPUT

BMR

&

activity

Daily

�2400 kcal

�1800 kcal



ENERGY OUTPUT per DAYENERGY OUTPUT per DAYENERGY OUTPUT per DAYENERGY 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



Pro (21%)

Lipid (26%)

CHO (53%)

ENERGY INPUT ENERGY OUTPUT

Physical activity (15-30%)

Resting metabolism (60-75%)

TEF (10%)

Weight 

gain

Weight 

loss

Daily energy balance – a simple model

Weight change = total energy intake – total energy expenditure



WEIGHT GAIN

positive energy balance !

i.e., input > output

ENERGY INPUT

ENERGY OUTPUT



ENERGY INPUT

ENERGY OUTPUT

WEIGHT LOSS

negative energy balance !

i.e., output > input





Classification of overweight and obesity 

in adults

ClassificationClassificationClassificationClassificationClassificationClassificationClassificationClassification BMI (kg/mBMI (kg/mBMI (kg/mBMI (kg/mBMI (kg/mBMI (kg/mBMI (kg/mBMI (kg/m²²²²²²²²)))))))) Risk of comorb.Risk of comorb.Risk of comorb.Risk of comorb.Risk of comorb.Risk of comorb.Risk of comorb.Risk of comorb.

UnderweightUnderweight < 18.5< 18.5 LowLow

Normal rangeNormal range 18.518.5--24.924.9 AverageAverage

OverweightOverweight 25.025.0--29.929.9 Mildly increasedMildly increased

ObeseObese > 30.0> 30.0

class Iclass I 30.030.0--34.934.9 ModerateModerate

class II class II 35.035.0--39.939.9 SevereSevere

class IIIclass III > 40.0> 40.0 Very severeVery severe



•• Diabetes Diabetes 

•• Gall bladder Gall bladder 
diseasedisease

•• HypertensionHypertension

•• DyslipidaemiaDyslipidaemia

•• Insulin resistanceInsulin resistance

•• BreathlessnessBreathlessness

•• Sleep apnoeaSleep apnoea

Greatly increasedGreatly increasedGreatly increasedGreatly increasedGreatly increasedGreatly increasedGreatly increasedGreatly increased
(relative risk >>3)(relative risk >>3)(relative risk >>3)(relative risk >>3)(relative risk >>3)(relative risk >>3)(relative risk >>3)(relative risk >>3)

•• Coronary heart Coronary heart 
diseasedisease

•• Osteoarthritis Osteoarthritis 
(knees)(knees)

•• Hyperuricaemia and Hyperuricaemia and 
gout gout 

Moderately increasedModerately increasedModerately increasedModerately increasedModerately increasedModerately increasedModerately increasedModerately increased
(relative risk ~2(relative risk ~2(relative risk ~2(relative risk ~2(relative risk ~2(relative risk ~2(relative risk ~2(relative risk ~2--------3)3)3)3)3)3)3)3)

Relative risk of health problems 

associated with obesity



Relation of BMI to mortalityRelation of BMI to mortalityRelation of BMI to mortalityRelation of BMI to mortality

Body Mass Index (kg/m2)
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Obesity Trends* Among U.S. Adults
BRFSS, 1985

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

No Data           <10%          10%–14%



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

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

No Data           <10%          10%–14%



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

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

No Data           <10%          10%–14%



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

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

No Data           <10%          10%–14%



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

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

No Data           <10%          10%–14%



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

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

No Data           <10%          10%–14%



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

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

No Data           <10%          10%–14% 15%–19% 



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

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

No Data           <10%          10%–14% 15%–19% 



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

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

No Data           <10%          10%–14% 15%–19% 



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

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

No Data           <10%          10%–14% 15%–19% 



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

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

No Data           <10%          10%–14% 15%–19% 



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

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

No Data           <10%          10%–14% 15%–19% 



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

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

No Data          <10%           10%–14% 15%–19%          ≥≥≥≥20%



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

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

No Data          <10%         10%–14% 15%–19%           20%–24%        ≥≥≥≥25%



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

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

No Data          <10%           10%–14% 15%–19%           20%–24%        ≥≥≥≥25%



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

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

No Data          <10%           10%–14% 15%–19%           20%–24%        ≥≥≥≥25%



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

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

No Data          <10%           10%–14% 15%–19%           20%–24%        ≥≥≥≥25%



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

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

No Data          <10%           10%–14% 15%–19%           20%–24%          25%–29%           ≥≥≥≥30%



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

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

No Data          <10%           10%–14% 15%–19%           20%–24%          25%–29%           ≥≥≥≥30%



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

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

No Data          <10%           10%–14% 15%–19%           20%–24%          25%–29%           ≥≥≥≥30%



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

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

No Data          <10%           10%–14% 15%–19%           20%–24%          25%–29%           ≥≥≥≥30%



The possible treatmentsThe possible treatmentsThe possible treatmentsThe possible treatments

- Diet

- Exercise

- Behavior therapy

- Psychological counseling

- Surgery

- Pharmacological 

- Combinations

in- or out-hospital



The proposed treatmentsThe proposed treatmentsThe proposed treatmentsThe proposed treatments

OverweightOverweight 25.025.0--29.929.9

Class IClass I 30.030.0--34.934.9

Class IIClass II 35.035.0--39.939.9

Class IIIClass III > 40> 40

Class Class Class Class Class Class Class Class BMI (kg/mBMI (kg/mBMI (kg/mBMI (kg/mBMI (kg/mBMI (kg/mBMI (kg/mBMI (kg/m²²²²²²²²)))))))) InterventionInterventionInterventionInterventionInterventionInterventionInterventionIntervention

Diet / ExerciseDiet / Exercise

Diet / Exercise (possibly Drugs)Diet / Exercise (possibly Drugs)

Drugs (possibly Surgery)Drugs (possibly Surgery)

SurgerySurgery



The best approach for body weight reduction in 

overweight and class I 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 !



ObjectivesObjectivesObjectivesObjectives

� increase energy output (300-1000 kcal/day) 

� oxidize lipids

�maintain fat-free mass

EXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTION

Pro (21%)

Lipid (26%)

CHO (53%)

ENERGY INPUT ENERGY OUTPUT

Physical activity (15-30%)

Resting metabolism (60-75%)

TEF (10%)



ENERGY EXPENDITURE during WALKING ENERGY EXPENDITURE during WALKING ENERGY EXPENDITURE during WALKING ENERGY EXPENDITURE during WALKING 

(km/h) (kg) 36 45 54 64 73 82 91

3.2 1.9 2.2 2.6 2.9 3.2 3.5 3.8

4.0 2.3 2.7 3.1 3.5 3.8 4.2 4.5

4.8 2.7 3.1 3.6 4.0 4.4 4.8 5.3

5.6 3.1 3.6 4.2 4.6 5.0 5.4 61

6.4 3.5 4.1 4.7 5.2 5.8 6.4 7.0

(kcal/min)



CheckCheckCheckCheck before exercise prescription
- family history

- cigarette smoking

- hypertension

- dyslipidemia

- impaired fasting glucose

- physical activity level

EXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTION

Increased risk of:

- orthopaedic injury 

- hyperthermia



Main componentscomponentscomponentscomponents of each 

training session:

- warm-up (5-10 min)

- stimulus phase

[optional recreational game]

- cool down (5-10 min)

EXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTION

Flexibility

Type activity

Frequency

Duration

Intensity



Aerobic (endurance) activitiesactivitiesactivitiesactivities, where 

large muscle groups are mobilized, 

represent the best option

(outdoor) walking,

water activities…

- Limited eccentric component
- Low stability requirements

- Rotation of exercise modalities

EXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTION



EXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTION

Achten et al. M 2003



FrequencyFrequencyFrequencyFrequency

5-7 days/week

Planned (supervised) activities 

3-5 days/week

vs.

Incidental (non-supervised) activities

EXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTION



Duration/volumeDuration/volumeDuration/volumeDuration/volume

1 h/day

accumulation of 

several short bouts 

throughout the day 

is acceptable

EXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTION



EXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTION

Exercise intensity and fat oxidation rateExercise intensity and fat oxidation rateExercise intensity and fat oxidation rateExercise intensity and fat oxidation rate

Deriaz et al. IJO 2001



EXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTION

Exercise intensity and fat oxidation rateExercise intensity and fat oxidation rateExercise intensity and fat oxidation rateExercise intensity and fat oxidation rate

Lazzer et al. CE 2007



EXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTION

Exercise intensity and fat oxidation rateExercise intensity and fat oxidation rateExercise intensity and fat oxidation rateExercise intensity and fat oxidation rate

Venables et al. MSSE 2003



EXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTION

Exercise intensity and fat oxidation rateExercise intensity and fat oxidation rateExercise intensity and fat oxidation rateExercise intensity and fat oxidation rate

Achten et al. IJSM 2003



IntensityIntensityIntensityIntensity

Mainly, 40-60% VO2max 

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 PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTION



Classification of physical activity intensityintensityintensityintensity

(< 60-min exercise bout)

EXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTION

VO2R

HRR (%)



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 PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTION



Recreational activities, hobbies and 

daily activities should be increased 

and monitored !

EXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTIONEXERCISE PRESCRIPTION

Active 

video 

games !

Walking 

with a dog !



Exercise for Obese – an exemple
Italian Institute for Auxology 

Piancavallo (VB), Italy



The combined treatment

Diet Diet Diet Diet 

(BMR (BMR (BMR (BMR ----500 kcal/d)500 kcal/d)500 kcal/d)500 kcal/d)

Behavior therapy (eating Behavior therapy (eating Behavior therapy (eating Behavior therapy (eating 

and exercise habits)and exercise habits)and exercise habits)and exercise habits)

Psychological support Psychological support Psychological support Psychological support 

(individual & or coll.)(individual & or coll.)(individual & or coll.)(individual & or coll.)

PHYSICAL PHYSICAL PHYSICAL PHYSICAL 

ACTIVITYACTIVITYACTIVITYACTIVITY

COLLECTIVECOLLECTIVECOLLECTIVECOLLECTIVE

90 min/d   5 d/wk90 min/d   5 d/wk90 min/d   5 d/wk90 min/d   5 d/wk

3 weeks

INDIVIDUALIZEDINDIVIDUALIZEDINDIVIDUALIZEDINDIVIDUALIZED

35 min/d   5 d/wk35 min/d   5 d/wk35 min/d   5 d/wk35 min/d   5 d/wk

Acute weight 

loss of 3-5%



THE ‘EXERCISE’ ROOM

2 treadmills2 treadmills

3 bikes

1 arm bike

3 bikes

1 arm bike

Isotonic machinesIsotonic machines



TRAININGTRAININGTRAININGTRAINING

Intensity 40Intensity 40Intensity 40Intensity 40----70% VO70% VO70% VO70% VO2 2 2 2 maxmaxmaxmax

20 min

10 min

5 min
3 x 15 reps3 x 15 reps3 x 15 reps3 x 15 reps

40404040----70% 170% 170% 170% 1----RMRMRMRM

++++



General conclusionsGeneral conclusionsGeneral conclusionsGeneral conclusions

---- EEEExercise is only a part of the process

- AAAAerobic activities, 5-7 d/week, 60 min at 40-60%

---- EEEExercise should increase energy expenditure, 

maintain fat-free mass, and improve self-esteem

- LLLLong-lasting behavioral changes are necessary



Thank you !Thank you !

mna@kws.ch
maffiuletti@gmail.com


