elSBN: 978-1-681088321-6
ISBN: 978-1-68108-322-3

ASEP’s Exercises®
Medicine Textifor
Exercise ?ﬁi@




ASEP’s Exercise Medicine
Text for Exercise Physiologists

Authored By

Tommy Boone

American Society of Exercise Physiologists
USA



ASEP’s Exercise Medicine Text for Exercise Physiologists
Author: Tommy Boone

ISBN (eBook):978-1-68108-321-6

ISBN (Print): 978-1-68108-322-3

©2016, Bentham eBooks imprint.

Published by Bentham Science Publishers — Sharjah, UAE. All Rights Reserved.

First published in 2016.


mailto:permission@benthamscience.org

BENTHAM SCIENCE PUBLISHERS LTD.

This is an agreement between you and Bentham Science Publishers Ltd. Please read this License Agreement
carefully before using the ebook/echapter/ejournal (“Work”). Your use of the Work constitutes your
agreement to the terms and conditions set forth in this License Agreement. If you do not agree to these terms
and conditions then you should not use the Work.

Bentham Science Publishers agrees to grant you a non-exclusive, non-transferable limited license to use the
Work subject to and in accordance with the following terms and conditions. This License Agreement is for
non-library, personal use only. For a library / institutional / multi user license in respect of the Work, please
contact: permission@benthamscience.org.

1. All rights reserved: The Work is the subject of copyright and Bentham Science Publishers either owns the
Work (and the copyright in it) or is licensed to distribute the Work. You shall not copy, reproduce, modify,
remove, delete, augment, add to, publish, transmit, sell, resell, create derivative works from, or in any way
exploit the Work or make the Work available for others to do any of the same, in any form or by any
means, in whole or in part, in each case without the prior written permission of Bentham Science
Publishers, unless stated otherwise in this License Agreement.

2. You may download a copy of the Work on one occasion to one personal computer (including tablet,
laptop, desktop, or other such devices). You may make one back-up copy of the Work to avoid losing it.
The following DRM (Digital Rights Management) policy may also be applicable to the Work at Bentham
Science Publishers’ election, acting in its sole discretion:

- 25 ‘copy’ commands can be executed every 7 days in respect of the Work. The text selected for copying
cannot extend to more than a single page. Each time a text ‘copy’ command is executed, irrespective of
whether the text selection is made from within one page or from separate pages, it will be considered as a
separate / individual ‘copy’ command.

« 25 pages only from the Work can be printed every 7 days.

3. The unauthorised use or distribution of copyrighted or other proprietary content is illegal and could subject
you to liability for substantial money damages. You will be liable for any damage resulting from your misuse
of the Work or any violation of this License Agreement, including any infringement by you of copyrights or
proprietary rights.

Disclaimer:

Bentham Science Publishers does not guarantee that the information in the Work is error-free, or warrant that
it will meet your requirements or that access to the Work will be uninterrupted or error-free. The Work is
provided "as is" without warranty of any kind, either express or implied or statutory, including, without
limitation, implied warranties of merchantability and fitness for a particular purpose. The entire risk as to the
results and performance of the Work is assumed by you. No responsibility is assumed by Bentham Science
Publishers, its staff, editors and/or authors for any injury and/or damage to persons or property as a matter of
products liability, negligence or otherwise, or from any use or operation of any methods, products instruction,


mailto:permission@benthamscience.org

advertisements or ideas contained in the Work.
Limitation of Liability:

In no event will Bentham Science Publishers, its staff, editors and/or authors, be liable for any damages,
including, without limitation, special, incidental and/or consequential damages and/or damages for lost data
and/or profits arising out of (whether directly or indirectly) the use or inability to use the Work. The entire
liability of Bentham Science Publishers shall be limited to the amount actually paid by you for the Work.

1. Any dispute or claim arising out of or in connection with this License Agreement or the Work (including
non-contractual disputes or claims) will be governed by and construed in accordance with the laws of the
U.A.E. as applied in the Emirate of Dubai. Each party agrees that the courts of the Emirate of Dubai shall
have exclusive jurisdiction to settle any dispute or claim arising out of or in connection with this License
Agreement or the Work (including non-contractual disputes or claims).

2. Your rights under this License Agreement will automatically terminate without notice and without the
need for a court order if at any point you breach any terms of this License Agreement. In no event will any
delay or failure by Bentham Science Publishers in enforcing your compliance with this License Agreement
constitute a waiver of any of its rights.

3. You acknowledge that you have read this License Agreement, and agree to be bound by its terms and
conditions. To the extent that any other terms and conditions presented on any website of Bentham Science
Publishers conflict with, or are inconsistent with, the terms and conditions set out in this License
Agreement, you acknowledge that the terms and conditions set out in this License Agreement shall prevail.

Bentham Science Publishers Ltd.
Executive Suite Y - 2

PO Box 7917, Saif Zone

Sharjah, U.A.E.

Email: subscriptions@benthamscience.org g E NTH EM


mailto:subscriptions@benthamscience.org

CONTENTS

FOREWORD ..ottt sttt ettt st neaeaes i
PREFACE ..ot i
CONFLICT OF INTEREST ...ttt il
ACKNOWLEDGEMENTS ... il

PART 1 INTRODUCTION TO THE PROFESSION OF EXERCISE PHYSIOLOGY

CHAPTER 1 REGULAR EXERCISE AND DISEASE PREVENTION ..., 3
INTRODUCGTION ...ttt s 3
PHYSICAL INACTIVITY AND ECONOMIC CONSIDERATIONS .......ccccccoiiiiiiiiniiiccececne 7
EMERGENCE OF A NEW HEALTHCARE PROFESSIONAL .......cccccoooiiiiiiiniiiicecs 10
PRE-EXERCISE SCREENING ......cooiiiiiiiiiiiii s 12
THE PRACTICE OF EXERCISE PHYSIOLOGY ..ot 14

REGULAR EXERCISE: A CALL TO ACTION ....
PHYSIOLOGICAL CHANGES PRODUCED BY REGULAR EXERCI

PSYCHOLOGICAL BENEFITS OF REGULAR EXERCISE .. .23
THE EXERCISE PHYSIOLOGIST’S ORGANIZATION ....c.ccooiiiiiiiiininieitirieietetieee et seeieieesnene 25
FINAL THOUGHTS ..ottt ettt et et ettt e st et e be et e e s e saeesaenseeseeneenseeseessenseeseensansessnensanseans 27
GLOSSARY .ottt ettt stttk et a ettt ne s 29
REFERENCES ...ttt ettt b ettt b et st b ettt b bt seebeseeas 30
CHAPTER 2 CARDIOPULMONARY EXERCISE TESTING .....ccoiiiiiiiiieenteeeeeenesiee e 32
INTRODUCGTION ..ottt ettt ettt sttt ettt ettt b st s e bt e b bt et bttt seseebes 32
CARDIOPULMONARY EXERCISE TESTING .....ccooiiiiiiiieieecteteett ettt ettt aesaeeaees 33
CPET PIOOCOLS ..ttt ettt ettt ettt s ettt nens 36
Cycle Ergometer CPET PFOTOCOL .......c..c.cccoieieiniieinisieinieiee ettt ettt 36

Bruce Treadmill Test PrOtOCOL ............ccocoeeueeeieieieiiieieieseeteeie sttt ettt besse s saesreesaanns 37

MOUIfIEA BFUCE TESE ..ottt sttt b et s ettt sse st e st et e se st eneesenseneesesseneenene 38

BAIKE TSt ..ottt . 38
Indications for CPET and Constant-Rate Workload Assessment .

Contraindications to CPET and a Constant Work Rate Protocol .. ... 40
Indications for CPET TermiNatiOn ........cccocoeueueririeieirinieiiirietetetetetcseetesestssesese s bes et saebeseste e et eseseesesenenes 41
PHYSIOLOGY OF EXERCISE MEDICINE .......occooiiiiiiiiiitiieieiseieeet ettt seenas 42
The CardiovasCUlar SYSTEIM  .......ccueoieiriirieietirieieeet ettt ettt sttt e b et ene et eseneesesseneeseesenseneas 42
OXYZEN CONSUMPLION ...ttt ettt sttt ettt et sttt ettt sa e b naeneen 43
CAPAIAC QUIPUL ...ttt b bttt a s bt b e s b e e sttt ene 43
Arteriovenous OXYZen DIffErNCe ...........coouueieereeieiieeieisiesieeetesiet ettt eesessenseseesesseneas 44
STPORE VOIUIME ...ttt ettt ettt st 44
OXY@EN PUISE ...ttt ettt b ettt b ettt ettt sttt ene e 44
DOUDIE PPOGUCT ...ttt ettt ettt ettt sttt 46
Myocardial Oxygen CORSUIMPIION .........cccceeereuioinieieiirieieteeeieitnteee ettt ettt sttt et eseesesene 47
Relative Cardiae EffiCIENCY ........coocuvueiiiiiiiiiiiesieieet ettt sttt 49

Left Ventricular POWET QUIPUL ..........c.cceeeeueeeeuisieieeieteieeeseesteseesessessesessessessesesseseesessessensesensensesessenseses 50
Cardiae POWEE QUIPUL ......cc.oucueeerieiiirieieieeieieietee ettt ettt ettt ettt st b ettt be s 51
EXercise Cardile POWEF ............cccceiiiiiiieiiieieit sttt ettt sttt enenee 51

Mpyocardial Efficiency ....... .52
Left Ventricular Stroke WOFK ............ccoveeonieinriinieeie ettt sttt 53



MEAN AFEEFIAL PFESSUTE  .....oeeeeeveeeeesteeteeee ettt et s et e s e saessae b esseessessesseessesassssessenseessessesteeneanns 54

SYStemic Vascular RESISIANCE ...........cc.ccueueeueeresieieienieteteteieeesestesteseesete s esessesaeseasesseneesessensensssesenes 55
The RESPIrAtOry SYSEIM ...c.coviueuiirieieuiieteteetetet ettt ettt ettt ettt bt s bbb e b bt et e b e st et e st seebesenessebeneneas 56
MINULE VENLILALION ...ttt sttt ettt s et et a e b e s e st et e be e eneenen 56
Volume of Carbon DioXide Produced ..............c..c.cccouueeoininueeniniciietniieieinieeesieieeneeseseenseseesesseseees 57

Respiratory Exchange Ratio ........... . 58
Ventilatory Equivalent for O2

Alveolar Ventilation ......

Ventilation/PerfUusion RATIO ............cccoeueeeirueuesinieieieiseeee ettt sttt et b et be s s b neeas 65
FINAL THOUGHTS ..ottt sttt ettt s bt s s et s et e e st e st et en e ebesse st eneetenseneeneanen 65
GLOSSARY ..ottt etttk 66
REFERENCES ..ottt ettt ettt b et eeaeaeteene 67

PART 2 THE PHYSIOLOGY OF EXERCISE MEDICINE

CHAPTER 3 EXERCISE AND CORONARY ARTERY DISEASE ...........ccccccoiiiiiiiiiccccces 69
INTRODUCTION .....coiiiiiiiiiiiccicecc e e 69
CORONARY ARTERY DISEASE RISK FACTORS

Physical Inactivity ... 72
HYPEILENSION ..viieiietiieieiceieet ettt ettt et sttt et e st ese st ese et e ese s ese et e sensese et enseseesesseneeseesenseneesensenes 74
SEIUIM LAPIAS ..ttt ettt ettt bbbt b bbbt et ese et e s e eaebeneneenene 76
CIZATETte SMOKINE ....ouiiiiiiiiieiiiietce sttt ettt ettt sttt a e a e eenesesnnene 77
ODECSILY  ouveuretiiteietietestetet et et et et et ete st et e st ete st e st ese et esa et e ese s ese et e s en e eseesenses e e s et e st es ek en s e st es e s e st et e senseneesebeneene s 79
FamiLy HISTOTY .ottt ettt b ettt b ettt b et aeebenen 83
PSYChOLOZICAL SIIESS .....viiiiiiiiiciiiee ettt ettt 84
Diabetes Mellitus
PATHOPHYSIOLOGY OF CORONARY ARTERY DISEASE .......ccccocooiiiiiiiiiiiiiieccciceeceeeeenas 87
PHYSIOLOGY OF EXERCISE ......ocoiiiiiiiiieiese ettt st et se e ene s e 89
Acute Responses to Regular EXEICISE ........covccrrieiiininieiininieicinieicicnieteictn ettt ettt et ses s 90
Chronic Adaptations t0 Regular EXEICISE .......cceeoiririeuiririeieinieiei ittt ettt 93
FINAL THOUGHTS ..ottt sttt ettt s bt s s et s et et e st es et e st ebesse s eneetenseneeneanen 96
GLOSSARY .o 98
REFERENCES .....c.oiiiiiiiiiiiitctect ettt 99
CHAPTER 4 EXERCISE AND OBESITY ..ottt 106
INTRODUCGTION ..ottt 106
EPIDEMIOLOGY OF OBESITY ..ottt sttt ettt sttt ne et eneneen 106
EXERCISE SPECIFICS AND BENEFITS ..ottt 108
EXERCISE MEDICINE AND OBESITY TREATMENT .......cococooiiiiiiiiieee s 111
Pre-EXEICISE ASSESSIMEI .....eviuieiiiiiieiietieteeeieetetest et st esees e st et ese et s et et seeseeseebe st eneeseetensenesse st eneeseesenseneenen 111
Exercise Recommendations for Treating ObESILY .........cccoueueoirereiirinieierininieenineeieenetciesee et seneene 112
WAEI=UD .ottt ettt ettt et
Aerobic Conditioning
Hemodynamic CONSIACTALIONS  ..........co.cuceeurueuininieiiinieieieeteteee sttt et sae et eae st saenens 115
RESISIANCE TFAINING ...ttt sttt b ettt sttt be et b bt 120
The Resistance Training PreSCUIDHON .........ccoeeueiiirieieeseieteee ettt sttt ese e e 122

COOl-DOWR ... . 123
FINAL THOUGHTS .
GLOSSARY .. .
REFERENCES ..ottt ettt st ettt st saeseses et esesasaesesessssebesessesesessesesasensesesssssesans 125




CHAPTER S EXERCISE AND TYPE 2 DIABETES MELLITUS ........ccccoiiiiiiic 128

INTRODUCGTION ..ottt bbb 128
EPIDEMIOLOGY OF T2DM . 128
Diagnosis and Treatment ... .. 130
EFFECTS OF EXERCISE  .....cocoiiiiiiiiiiiii ettt 131
EXERCISE TESTING AND PRESCRIPTION ..ottt et 132
EXERCISE TRAINING ...c.oooiiiiiiiiiteiietee ettt ettt ettt ettt bbbttt b et st be sttt beennenenn 136
ACTODIC EXEICISE ..vtutuvtiuiieteiiietete ettt ettt ettt b ettt ettt b sttt b st b st ebebe st et enenenan 136
RESISTANCE EXEICISE ...vviviuieuiitiieiietietetei ettt ettt ettt sttt sttt et et ettt e st es e s b e s e e st eb e be e eneetenteneane 137
Combined TTAIMING .cvcveuiriiteiiirieiciete ettt ettt ettt et st bttt a et beb ettt ese et en et e 138
FLEXIDIlItY TIAIMING ...euerveteuiieteteieteeei ettt sttt ettt ettt ettt s b st et eb et ebes et et ese et ebe e seebenens 138
EXERCISE CONCERNS ..ottt ettt ettt e ettt s e bt ss et es et et e st et et eneenesseneenin 139
HYPEIELYCOIMIC ..ttt ettt ettt sttt bttt ettt neenen 139
HYPOGLYCEMIA ..ttt ettt st b ettt b et s et e et neeas 139
EXERCISE AND T2DM COMPLICATIONS ..ottt 139
VaSCULAT DISEASE ...c.eveviuiieieiiirietcietetc ettt ettt ettt b et b et b bt be sttt eaenenen 139
Peripheral NEUTOPAtNY .......coouiiiiiiiie ettt ettt st ees 140
AUtONOMIC NEUIOPALNY ..ceeieiiiiieietiie et sttt ettt sttt a et e e bt e e e st eteteneene 140
RELNOPATNY ...ttt sttt b ettt b ettt ses e bt 141
EXERCISE PRECAUTIONS . . 141
FINAL THOUGHTS ............ . 142
GLOSSARY .. . 143
REFERENCES ...ttt bbbttt bbbt 144
CHAPTER 6 EXERCISE AND HYPERTENSION ......cciiiiiiiiiiii e 146
INTRODUCGTION ..ottt bbb 146
EPIDEMIOLOGY OF HYPERTENSION ..ottt ettt eaenee 146
HEMODYNAMIC CONSIDERATIONS .....ooiiiiiiiiiiiieieieieieieieietete ettt ettt ettt ettt bbbt 150
BENEFITS OF EXERCISE AND PHYSICAL ACTIVITY ....cooooiiiiiiieeeee e 155
DRUG THERAPY ...ttt sttt a et s bt s et e st et et e st ese et eneeseebeseeneeseteneeneas 156
DHUICLICS .ttt ettt ettt sttt b ettt etttk et s e b bttt eb et b bt etebe et es et nenen 156
Beta BIOCKETS ..ottt ettt ettt 157

Calcium Channel Blockers .

. 157
. 158

Angiotensin Converting Enzyme (ACE) .
. 158

Vasodilators ..........cccceeeeveernennne

MEASURING BLOOD PRESSURE .......c.ooooiiiiitiiieeeeteeeeeeeeeee ettt ettt et ve ettt sene s esseneenens 159
EXERCISE AND HYPERTENSION .....ocoiiiiiiiiiiiiirieieieteiet ettt sttt ettt esessenaesessesenessesennne 160
ACTODIC EXETCISE ..uvivviviitiiiiietietiieti ettt ettt ettt ettt et et te et e se et e be b esees e bessessese st eseebeesesseseesasbessessssaneeses 160
RESIStANCE EXEICISE .uvivviviiiiiiiitietieie ittt ettt ettt et e te s te et et e e st e s e beeseessesseessesseeseessensesseessesesssessensesneensan 162
EXERCISE PRESCRIPTION .....oooiiiiiiiiiiieieetetteteteit ettt ettt ae sttt s sensenaesesesseseesensesaesenseneas 163
FINAL THOUGHTS ..ottt ettt ettt ettt seese b e s e et e e s et ese et e b esseseesessesaesesseneesesenneneas 167
GLOSSARY ..ottt ettt ettt ettt et et et ettt et ae et et atea et et eae et et ensene et enteteate s eneereane 167
REFERENCES ..ottt sttt ettt et ettt e e s et et e et e s et ese et en s e s e esesseneesebenseseesenseneesesseneess 168
CHAPTER 7 EXERCISE AND STROKE ......ociiiiiiiiiiieieieeeeee ettt ettt ese e ene e enes 171
INTRODUCTION . 171
EPIDEMIOLOGY OF STROKE ......... . 172

EXERCISE MEDICINE AND STROKE ...
Decreases in HR, SBP, and MVO,
WaAIKING (WEEK 1) ...ttt ettt ettt ettt b e 175



WAIKING (WK 4) ...ttt ettt s bttt et et sesaene et es e bennene s 177

Increase in Peak Left Ventricular Ejection Fraction ..o 178
Increases EXpenditture Of ENETEY .......ccoooeiririiieiniiei ettt ettt 178
Pre-EXercise EVAIUAtION .......cccoiiiiiiiieiiiiieecte ettt ettt sttt 179
WAITNEUD ottt b e bt et bt e bt ettt et e b e e bt et e nb e s a e ea b et e et et e b e e nt et sae et et ene 180
Intensity, Frequency, and Duration .. 181
Resistance Training ... . 182
Flexibility Training . .. 184
COOLI-DIOWIL . bbb 184
FINAL THOUGHTS ..ottt ettt ettt sttt b e s et s et e e st ese et eneeseebeseeneesebeneeneas 184
GLOSSARY ..o 187
REFERENCES ..ottt ettt bbbttt ettt 188
CHAPTER 8 EXERCISE AND PERIPHERAL ARTERIAL DISEASE .........ccccccoiiiiiiiiiieccee 190
INTRODUCGTION ..ottt bbb 190
EPIDEMIOLOGY OF PAD ..ottt sttt ettt s e ene b nene 191
IMPROVING THE FUNCTIONAL STATUS OF PAD CLIENTS ..o 191
The Physiological ASSESSIMENT ..........cueuiriiieuiirieieiirietei ettt ettt ettt sttt bttt seaenenas 192
THE EXERCISE PRESCRIPTION ..ottt ettt sttt st be st 192
WALKING EXERCISE AND CLAUDICATION SYMPTOMS ....ccccioiiiiiniiineneteeeree e 194
RESISTANCE TRAINING AND CLAUDICATION SYMPTOMS . 195
FINAL THOUGHTS ..ot .. 196
GLOSSARY .. . 197
REFERENCES ......coiiiiiiiiiiiiieet ettt ettt bbbttt 198
CHAPTER 9 EXERCISE AND CHRONIC OBSTRUCTIVE PULMONARY DISEASE ...........ccccccooe. 201
INTRODUCGTION ..ottt bbb 201
EPIDEMIOLOGY OF COPD ...ttt sttt sttt ettt es e st et s b e see et beeene e 202
BENEFITS OF EXERCISE IN COPD ......ccocoooiiiiiiiiiiiice s 203
CARDIOPULMONARY EXERCISE TESTING ......ccccccoiiiiiiiiiiiiiiiiciieieieicieieie ettt 205
Incremental Cycle Ergometry Test 205
Constant Work Rate Test ..........ccccccceeueneee 205
GUIDELINES FOR COPD EXERCISE TRAINING .......c.cccoiiiiiiiiiiiiiieereseeseee s 206
Type and Intensity of Training ........c..ccccevueneee. .. 206
Aerobic Training ........... .. 206
Resistance Training ... . 207
FIEXIBIlItY TFAINING  ..ocuoveneeiiieeeeeee ettt ettt st b b sttt ettt se e st enesneneas 208
EXERCISE PRECAUTIONS ...t 209
FINAL THOUGHTS ..ottt 211
GLOSSARY .. ettt ettt et b bt s ekttt a e st h bt ene st et ne st en e ebe et et eneetenee 211
REFERENCES ...t 212
CHAPTER 10 EXERCISE AND OSTEOPOROSIS ..o 215
INTRODUCTION .o 215
EPIDEMIOLOGY OF OSTEOPOROSIS 215
PRESCRIBING EXERCISE FOR OSTEOPOROTIC CLIENTS ......cocoooiiiiiiiereeeeeeeeeeeee e 218
Aerobic TraiNing .......cccoeeeeireeeninieenineecneecenereesene . 218
Resistance Training . 219
Flexibility Training ..... . 219

EXERCISE CONCERNS . .
FINAL THOUGHTS ..o 221



GLOSSARY .ottt ettt sttt n e 222

REFERENCES ..ottt sttt ettt ettt te s s et e s e et e s et ese et enseseesesse st esebenseneesenseneesessensess 223
CHAPTER 11 EXERCISE AND CANCER  .....coooiiiiiiiiteeeeee ettt ettt besae s sbeebe s esaesbaessenneenes 225
INTRODUCTION ..ottt ettt ettt st e et eb et e st et e s estesessenseseeseseseeseesenseseesenseseesesensesensenes 225
EPIDEMIOLOGY OF CANCER .........ccooovevieiniiiennnne .. 226
EXERCISE GUIDELINES FOR CANCER SURVIVORS ..ottt 227
Pre-EXercise EVAIUALIONS .....ccovieiiiiiiieiiiieiecet ettt sttt ettt ese s e s enaeseesenseneenn
Contraindications to Exercise
EXERCISE PRESCRIPTION RECOMMENDATIONS ....ooiiiiiiiieeeeetesie ettt 231
ACTODIC EXEICISE ..viuvevietiienieiietiteiieti st et tete et e st et e et et e st et e s et et e st ese b e st eseesenseseesensensese et enseneesesseneesessenseneas 231
RESISTANCE TTAIMING .uevevitiieteiiieiet ettt ettt ettt ettt b et e bt e b et be s et s et e st e besene st ebe et enenenes 232
FIEXIDIItY EXEICISES .viuvevirteeeuieiiieieiieteeteitet ettt ettt sttt ettt ettt sa et e bt et e e e st et e tensenesse s eneebennens 232
MiINA-BOAY EXEICISES ..uvevieviierieiietiieiiitisiesietistesiestetetestesessesaeseesessestesessesseseesessessesessenseseesensensessssensessesessons 233
FINAL THOUGHTS ..ooooiiitiieeeeeeete ettt ettt ettt ettt seese b et s et e e s et eseebe s essessssensesaasesseneesesensenees 234
GLOSSARY ..ottt ettt et ettt e st e aeete e st e ebe e st ess e beess e s e eseessenseeatens e beese e s e b e ensenseeaeenseteereenseaaens 235
REFERENCES ..ottt sttt ettt ettt e e e s et e s e et e s et ese et enseseese st eneesebenseseesenseneesessensans 236

CHAPTER 12 EXERCISE AND AGING

INTRODUCTION .o
EPIDEMIOLOGY OF AGING ......ooiiiiiiiiitt ettt
PHYSIOLOGICAL CHANGES WITH AGING ....ocoiiiiiiiiiiee ettt s 241
Decrease in Lean Muscle Mass and Strength ........c.coocovveiinieiininieiecciccnieieccneerce st 241
Decrease in Cardiovascular FUNCHON .........ccocooiiiiiiiiiiiiiiccc e 242
Decreased Respiratory FUNCHION .......ccooiiiiiiiiiiieiiisieeceteee sttt sttt nees 242
EXERCISE AND THE AGING PROCESS .......cccoviiiiiiieiiiceeitee ettt sessessaesesneseaenenne 243
Exercise, Skeletal Muscle Adaptation, and AGING .......ccceeiveueirinieininiee et 245
THE EXERCISE MEDICINE PRESCRIPTION .....coociiiiiiiiiiieiiieiee sttt 248
Aerobic EXercise and ACHVIHIES ........cccciuiuiiiiiiiiiiiiiiiiicieicieeieeeeieee e 250
FLEXIDIIItY EXEICISES ..uvveuiveieuiirieiiiirietes ettt ettt ettt et b ettt st s et s et st e bt sbe bbb s e eee 251
RESISTANCE TTAIMING ...eovitiiieiiiteiieiet ettt ettt ettt a e s e st es bt et es e et e st es e s beneenees e be e eneetenseneane 253
FINAL THOUGHTS ..o 254
GLOSSARY ..ottt
REFERENCES
CHAPTER 13 EXERCISE AND DEPRESSION .. .
INTRODUCGTION ..ottt b bt s et e st e st s s et e st e b e s e st es et e e esess et eneebenteneesensenes
EPIDEMIOLOGY OF DEPRESSION ..ottt
EXERCISE MEDICINE ..ottt
Increase in Cardiovascular EffiICIENCY .......ccccviiiiiiiiiiiiiiiiecccceee e
Increase in Oxygen Carrying Capacity .......c.cocccccereeririeieininierertnieseeneereeereereeeseesesetseebesesseseseseeseseennene
Improved ResSpiratory FUNCHON ......co.oueuiiirieiiiiiiieiriete ettt
Stronger Musculoskeletal SYSTEIM ......c.ccocuiuiiriiiiuiiirieiiiietcctee ettt
Decrease in Chronic Conditions and DISEASES ..........ccccrrueieririeieiininieririnieieeneeeeeeniesceesee et seseeene 268
EXERCISE RECOMMENDATIONS ..ottt 269
GUIDELINES FOR EXERCISE PRESCRIPTION ......ccooiiiiiiiiiiirieieeeee ettt 271

Aerobic EXeICiSe .......cccoveivinevceninercninennccnnnn . 271
Resistance Training
Flexibility Training .. .
FINAL THOUGHTS ..... . 274
GLOSSARY ..ottt 275



REFERENCES ...ttt ettt a e e nenae 275

PART 3 THE BUSINESS OF EXERCISE PHYSIOLOGY

CHAPTER 14 EXERCISE PHYSIOLOGY: A NEW HEALTHCARE PROFESSION .........cccoovvviieiiens 279
INTRODUCGTION ..ottt ettt ettt s et e b et eseeta b e st esses e st eseebe s eseeseesessessesassessesessenseseesenee 279
EXERCISE MEDICINE AND THE HEALTHCARE IMAGE ...........coooooiiiiieeeeeeeeeeeeeee e 280
PROFESSIONALISM ..ottt ettt ettt st es et e e st e sess e st et e et et e st et e bensesessenseseeseseneas 282

The ASEP OTANIZAION ....cveutirieieiiieieiiieiete ettt ettt ettt b ettt s et e s s et ebes et ebeseneetebeseseteneenas 282
The Road to ProfeSSIONAlISIN .......c.cccviiuiiieiietieieite sttt ettt te e e sae e s essesseesaessessaessesesssessesenseenns 284
THINKING DIFFERENTLY
SEEING BEYOND YESTERDAY’S THINKING .........ccociiiiiiiiieiieiiieeeteeteiee et eve e 290
FINAL THOUGHTS ...ttt ettt ettt ettt es e s et e s e et et ese et et e s ess et easesseseesenseseseseneas 291
GLOSSARY ..ottt ettt ettt ettt et e st e ae st e s et b et e st ek et n Rt b ent e Rt be b e st et et e st e st es et eneeseatenteneesenee 293
REFERENCES ..ottt ettt ettt et et te b et e s et e s et eseebessesseseesesaesebesseseesassessessssensenis 293

CHAPTER 15 EXERCISE MEDICINE

INTRODUCGTION ..ottt
PHARMACOLOGICAL BENEFITS OF EXERCISE .......ccooiiiiiiiiieeeeee e 296
Exercise Physiology: An Evidence-Based Healthcare Profession ............coecccceveeoennecnnecnnnccnnnenes 296
CHRONIC DISEASES — HUMAN AND ECONOMIC COSTS ......cccccviiiiiiiiiicieieieieieieieieeeeeeeeeee s 301
FACTORS THAT IMPACT DELIVERY OF CARE .......ccoooiiiiiiieee et 304
Physician’s Time DemAandS .........cccceeieirieieiienieieieiee sttt sttt se s seseesessessesessessesaesensens 304
Rapidly Expanding Medical Database .........cccccoveueiririeiininieieiieieicieteiecseeiei ettt bt cneeenes 305
TRETAPEULIC INETEIA ....viiieietiieiet ettt b ettt ettt s bt s s et e s et e et ese et eneeneanens 305
Lack of Supporting INrastriCture .........cooucueirieiiininieiiiretccc ettt et 305
THE CHALLENGES ...ttt ettt 306
POSITIVE BENEFITS ...ttt ettt ettt s e s e et s et et st et et e st enesseneens 308
FUTURE EFFORTS ...t 310
CHALLENGES TO OVERCOME .. . 313
FINAL THOUGHTS .........cccceceee. .. 316
GLOSSARY .. . 317
REFERENCES ......coiiiiiiiiiiiiieeteete ettt bbbttt bbbttt 318
CHAPTER 16 ENTREPRENEURSHIP AND EXERCISE PHYSIOLOGY .......cccccccoeiiiiiiiiiiiiiccciccne. 324

INTRODUCGTION ..ottt bbb

THINKING AS ENTREPRENEURS

CHRONIC DISEASE, EXERCISE MEDICINE, AND AGING ......c.ccceoiiiiiiiiniieneeee e 328
IS BUSINESS RIGHT FOR YOU? ..ottt 333
S01€ PrOPIICLOTSIID ....ouvviiiiieiiiiiieicitiece ettt ettt 333
General PArtNEISIID ...ooiiieieieieieieeeeee ettt et et ettt sttt ne st seeteeseneenen 335
Limited Liability Partnership .........cccoooeiiiiiiie ettt 336
Commercial LEASING .....c.ocuviiuiiiiiiiiiiieicietce ettt st ettt 337
REME .ttt ekt a et et a et 337

Length of the Lease  ..................... .. 338
Monthly and Other Financial Costs
Restrictions and Assurances .

SEQIAZGE .ottt ettt b ettt bt ettt st enes 339
PROFESSIONAL LIABILITY INSURANCE .......ocooiiiiiieeeeeeetetee ettt s ae e nnesnees 339
BOard CertifICAtION ......c.ceeirieieieieieieesteete ettt sttt st et ese et et e st esesaesaeseesenseseesesenseseesenseseesensens 340

Essential Elements 0f NEGIZEINCE .....c.cooirieuiiririiiiiieieireteee ettt ettt ettt 342



Preventing Negligence or Malpractice CIaImS ...........cccocouiueuiiriiicininieiineeceeccsieeeeee e 343

Contributory NEGIIGENCE ..........c.cccvuvueoinieueiiinieiiteieieeetetee ettt ettt ettt 343
Unavoidable ACCIACRLS  ..............ccoevueiiininieieiieieieeeeetee ettt 343
Informed Consent
Delegation Versus SUPEFVISION ..........o.ccccereieirieucinieieenteieeetntetetesseset st sse et tese st seessesenes 344
Standard of Care .................. .. 344
Medical Records ........ .. 344
Knowledge of the Client .. 345
SUIL-PEONE CLIENLS ...ttt ettt ettt ettt s e et nae s 345
Liability INSUTANCE  ...c.eeviuieiiriiieiieterteie ettt ettt ettt et es bt e ettt et n e s s e e e st eb e e b e s ene et e teneenens 345
STRATEGIC PLAN OF ACTION ..ottt ettt ettt et 347
Name 0f the BUSINESS .....c.cceuiiiiiiiiiiiiiiieieieiereee ettt 347
VISION SEALEIIICIIE ...veuveuiitiieiietieteten ettt ettt ettt e e et et s e ea e s e e st es b e s e st es et en s en e sse st enees e be e eneeseteneenesseneenes 347
MISSION STALEIMENE ...t 347
FINancial GOQLS .......ccocviiiiiiiiiii et 348
TATGEE IMATKEE ...eeeetitee ettt ettt a s b e e s e bt b e e st et e b ent e st st et en e b et et eneetenes 348
The BUSINESS EAZE ....cuiiiiiiiiciciccc ettt sttt sttt 348
HUEAIES oo 348
BUSINESS PIIOTIEIES ..ueetitiiieiiiteiteet ettt ettt st b bttt et et es e s be e eneeb e be e eneeseteneene 349
BESE LOCALION ...ttt ettt ettt et 349
Length of Stay and Lease AGFre@ment ............cccoeeeiveeueinirieuinieieeiseeietsesieieesaese et eseeseeeas 349
Best Clients and Attracting New CIENLS ..........c.ccccuvcueeieurueininiccieieeeeeeeteeee et 349

Action and Accountability Plan ................. .. 350
THE SPIRIT OF ENTREPRENEURSHIP
FINAL THOUGHTS .. .
GLOSSARY ............ .. 353
REFERENCES ...ttt ettt ettt ettt ettt b et et b et et e bbb ebeb et e b ebesebebesebebebebebebebebebesebebebebesesesesns 354

SUBJECT INDEX ... bbbt 358



FOREWORD

This is a book for all Exercise Physiologists and those who want to adopt this profession. We
are at a unique time in history, where our technological advances have led to a sedentary
lifestyle. Society has adapted to a lack of physical exertion which is killing thousands of men
and women of all ages. Although our science had started by analyzing human performance
and ways to enhance it through the exercise stimulus, but Dr. Boone shows us that the
stimulus is now a medicine to treat epidemic proportions of preventable and manageable
diseases and disabilities.

ASEP’s Exercise Medicine Text for Exercise Physiologists is a timely resource for our
profession. Dr. Tommy Boone’s commitment to the professionalization of Exercise
Physiology is evident in his contribution to academic and practicing Exercise Physiologists.
For the academic, he presents a valuable tool for teachers to help students in seeing the
connection between the hands-on laboratory experiences and the physiological assessments of
their future clients and patients. The use of regression equations helps in the interpretation and
prescription of exercise medicine. This book reinforces the necessary understanding that an
accredited education provides both the knowledge and credentials to be a healthcare
professional.

Also, for those who have graduated with a degree under the umbrella of exercise sciences, it
offers a justification for aligning oneself with the American Society of Exercise Physiologists
and pursuing the ASEP Board Certification. This text explains what is expected from a
healthcare professional and shows us that ASEP has established itself in that process. Dr.
Boone also explains that we have even more work to do. The sooner we come together the
sooner our professional opportunities and acceptance will recognized by society. He supports
all of this with a wealth of research healthcare statistics that proves a need for a consolidated
and accountable Profession of Exercise Physiologists.

Through his work with ASEP, he has given us our professional platform and with this new
exercise medicine text, he has given us a treasure for professional practice. This text takes the
reader through the meaning of “Professionalism of Exercise Physiology”, “Exercise
Medicine”, and “Entrepreneurship” as each relates to the need for new thinking about chronic
diseases, disabilities, and the future of Exercise Physiology as a healthcare profession.

Shane Paulson
PhysioLogic Human Performance Systems
USA
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PREFACE

Unfortunately, watching TV, surfing the Internet, and sitting for long hours have replaced
more active pursuits. Millions of Americans are simply not moving enough to meet the
minimum threshold for good health and longevity. Exercise physiologists have researched and
highlighted this fact for decades. That is why they emphasize the importance of regular
exercise in the prevention of chronic diseases associated with physical inactivity and a
sedentary lifestyle. Heart disease, obesity, type 2 diabetes, high blood pressure, stroke,
peripheral arterial disease, depression, several types of cancers, and osteoporosis can be
treated or even prevented with properly prescribed exercise.

ASEP’s Exercise Medicine Text for Exercise Physiologists is designed to educate the reader
about the evolution and significance of professionalism in exercise physiology, exercise
medicine, and entrepreneurship as each relates to the need for new thinking about chronic
diseases, disabilities, and the future of exercise physiology as a healthcare profession. It
combines scientific principles and cardiovascular calculations that support its use in the
development of safe, well-rounded, and individualized exercise programs to help
clients/patients sleep better, reduce stress, maintain a healthy body weight, keep bones strong
and joints healthy, decrease the risk for colon cancer, and improve mental function. This work
demonstrates the importance of exercise medicine. It should help pave the way for the support
and recognition of Exercise Physiologists in healthcare.
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The author confirms that author has no conflict of interest to declare for this publication.
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Tommy Boone
American Society of Exercise Physiologists
USA



Part I- Introduction to the Profession of Exercise
Physiology



ASEP’s Exercise Medicine Text for Exercise Physiologists, 2016, 3-31 3

CHAPTER 1

Regular Exercise and Disease Prevention

Abstract: Physical inactivity is a major public health problem of the 21* century. The
spiraling cost of a sedentary lifestyle on morbidity and mortality isn’t just dramatic, it
is devastating, with an estimated 250,000 premature deaths annually in the U.S. These
deaths are directly a function of physical inactivity, which constitutes the 4th leading
cause of death globally (with about 3.3. million attributable deaths per year). Exercise
medicine serves as a resource for physicians and other healthcare professionals, while
providing the unique opportunity for Board Certified Exercise Physiologists to further
establish themselves as advocates of the benefits of exercise medicine, physiological
assessments, and the exercise prescription. This chapter makes the connection between
the benefit of regular exercise on both the primary and secondary prevention of
coronary heart disease, obesity, type 2 diabetes, low back pain, hypertension, breast
and colon cancer, depression, dementia, and osteoporosis. Without a doubt, exercise is
medicine that should be prescribed by Board Certified Exercise Physiologists.

Keywords: Exercise medicine, Exercise physiologists, Healthcare professionals,
Lifestyle diseases, Oxygen consumption, Physical inactivity, Regular exercise.

INTRODUCTION

During the past several decades there has been a gradual epidemiologic transition
from infectious diseases to chronic diseases as the leading cause of death. This
transition is the result of many factors. In particular, there is an increase in older
adults in the United States. The aging of the population is correlated with a
marked decline in physical exertion. The insufficient activity levels are associated
with chronic diseases and poor health conditions (such as an adult obesity rate that
has increased in the United States from 15% in 1980 to 34% in 2008).

Exercise is a subcategory of physical activity. Regular exercise is defined as
structured and repetitive movements done to improve or maintain physical fitness

Tommy Boone
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and/or prolong life. Physical activity incorporates all types of physically active
movements to improve physical capacity and functional independence. Yet, there is
overwhelming evidence that physical inactivity is a worldwide public health problem. In
the United States, there is an epidemic emergence of lifestyle related diseases with
healthcare costs approaching $1 trillion and millions of premature deaths each year
(Booth et al. 2000; Booth et al. 2008). Physical inactivity is as dangerous as smoking and
obesity. Box 1 provides an overview of the physiological and psychosocial benefits of
regular exercise (Boone 2014).

Box 1. Regular exercise can help with the following diseases and conditions.

1. Ankylosing spondylitis 14. Heart failure

2. Back pain 15. Hypertension

3. Breast cancer 16. Intermittent claudication
4. Cancer 17. Lung cancer

5. Cholesterol 18. Multiple sclerosis

6. Chronic fatigue 19. Obesity

7. Chronic obstructive pulmonary disease 20. Osteoarthritis

8. Cognitive impairment/dementia 21. Osteoporosis

9. Colonic cancer 22. Stroke

10. Coronary artery disease 23. Parkinson's disease
11. Depression 24. Rheumatoid arthritis
12. Endometrial cancer 25. Stroke

13. Fibromyalgia 26. Type 2 diabetes

Physical inactivity (sedentary living) is apparent when people fail to engage in 30
min of physical activity each day. Sedentary living is a modifiable risk factor for
lifestyle-mediated disorders. Approximately a million lives a year would be saved
if physical inactivity rates were to go down by 10% to 20% worldwide. Yet,
regardless of the fact that the inactivity pandemic is responsible for 1 in 10 deaths
worldwide, regular exercise is undervalued by society. Only 23% to 35% of the
men and 17% to 32% of the women engage in regular exercise. As a result of the
physical inactivity, these individuals experience a wide range of physical (e.g.,
musculoskeletal, cardiovascular, and respiratory conditions) and mental problems
(such as decreased psychological well-being and quality of life) more often than
their active counterparts. Type 2 diabetes mellitus is almost entirely preventable
with regular exercise (Blair 2009). That is why sedentary living should be
recognized as part of the standard medical diagnosis. Children, teenagers, and
adults should exercise at least 30 min-d™ 3 to 5 d*wk™' (Boone 2012a).
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The scientific evidence demonstrates a substantial decrease in all-cause mortality
when exercise is incorporated into a client’s lifestyle. This is especially important
because exercise intervention programs, health promotion, and disease prevention
are ethically responsible standards of care (Box 2).

Box 2. Are you ready to exercise? Look at the benefits of regular exercise.

Starting an exercise program sounds easy, but it isn't easy at all. Most people start an exercise program
several times. There are weeks if not months or years of thinking about it. Then, there is the preparation
following by action and staying with it. If they are successful, the benefits are huge (American College of
Sports Medicine 2010).

* Decrease the incidence of cardiovascular disease (CVD) and hypertension by ~40%

* Decrease the risk of developing type 2 diabetes by ~60%

* Decrease mortality and the risk of recurrent breast cancer by ~50%

* Decrease the risk of stroke by ~30%

* Decrease the risk of colon cancer by ~60%

* Decrease depression as effectively as Prozac or behavioral therapy

* Increased strength and endurance

* Increased aerobic energy, power, and stamina

* Boost self-esteem and improve sleep

* Increased interest in sex

* Decreased stress, anxiety, and depression

* Improvement in mood and alertness

* Decreased body fat and improved blood lipids

Regardless of the benefits of regular exercise, particularly the improvement in
vascular health, it is common knowledge that there are barriers to participating in
a preventive exercise program (Box 3). Hence, starting an exercise program can
be difficult and, then, it can even be harder staying with it.

Box 3. Barriers to regular exercise.

. Lack of appreciation or belief in the benefits of physical activity

. Lack of time, energy, and/or access

. Poor health and/or illness

. Decrease mental/emotional state of mind

. Fear of injury

. Unpleasant sensations associated with engaging in physical activity

. Impaired health such that the individual believes he or she should not exercise or engage in physical
activity

NN AW =

Why then in face of the common measurements of cholesterol, blood pressure,
and body density index is there so little discussion about physical activity? No
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CHAPTER 2

Cardiopulmonary Exercise Testing

Abstract: Cardiopulmonary exercise testing (CPET) determines the client’s functional
capacity by measuring pulmonary, cardiovascular, and muscular exercise responses.
Generally, two modes of exercise are used in CPET: treadmill and cycle ergometer.
The test protocols are either incremental or a constant work rate. There are accepted
contraindications to CPET, indications for a CPET, and criteria for terminating the test
that involves measuring oxygen consumption (VO,), carbon dioxide output (VCO,),
and expired ventilation (Vy), blood pressure (BP), and electrocardiography (ECQ).
These variables and others reflect the maximal ability of the client to take in, transport,
and use oxygen. They also allow for the evaluation of client’s submaximal exercise
responses as well as the client’s VO, max response that represents the maximal level of
the body’s oxidative metabolism.

Keywords: Balke test, Bruce treadmill test, Cardiopulmonary exercise testing,
Cardiorespiratory responses, Contraindications and indications for CPET.

INTRODUCTION

Cardiopulmonary exercise testing (CPET) is used by exercise physiologists to
physiologically assess a client’s functional capacity and/or impairment. A
metabolic gas analyzer is connected to a non-rebreathing valve and mouthpiece to
measure ventilation and respiratory gas at rest and during exercise. Expired
ventilation (V) is computed as the product of tidal volume (T,) and frequency of
breath (Fb). Respiratory gas parameters (O, and CO,) and the volume of oxygen
consumed (VO,) and the carbon dioxide produced (VCO,) are determined in
response to exercise workloads.

The purpose of the exercise test determines the maximal ability to take in and use
oxygen (VO, max). A major part of understanding the procedure that determines
VO, max involves the Fick equation with an increase in heart rate (HR), stroke

Tommy Boone
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volume (SV), cardiac output (Q), and arteriovenous oxygen difference (a-vO, diff)
in response to a change in work rate (Astrand et al. 2003; Boone 2014; Plowman
& Smith 2003). The functional capacity protocols can be done with a treadmill or
a cycle ergometer. While several popular protocols are used for an incremental
test on both the treadmill and the cycle ergometer, the steady-state submaximal
test (i.e., the client exercises at a constant work rate for x minutes) is carried out
on just the cycle ergometer (Mauger & Sculthorpe 2012; Mellerowicz &
Smodlaka 1981). Either a computerized breath-by-breath gas exchange system is
used to monitor respiratory gases or linear regression equations are used to
characterize the physiologic responses.

CARDIOPULMONARY EXERCISE TESTING

The CPET protocols are used to determine and evaluate exercise capacity from
either a physiological basis for research purposes or a clinical perspective to
assess the functional capacity and impairment before and after cardiorespiratory
endurance training. It is a non-invasive research tool that provides insight into the
client’s physiological responses during a submaximal exercise test, a peak
exercise test, or a symptom-limited exercise test. The primary thread that links
each of the tests is the cardiovascular system and its capacity to deliver oxygen to
the skeletal muscles, which is used to produce energy for muscle contraction.
Hence, repeating the same submaximal exercise test following a 12-wk aerobic
exercise program provides specific information about the client’s metabolic
efficiency and physiological adaptations to the program (Noonan & Dean 2000).

Depending on the client’s age, fitness status, and/or chronic disease condition, the
Board Certified Exercise Physiologist is likely to identify the CPET as a “peak
VO, exercise test” or a “symptom-limited peak or maximal” exercise test. If the
client is an athlete or someone who has a history of regular exercise, the CPET is
normally referred to as a maximal VO, exercise test (i.e., VO, max). The three
tests provide essentially the same information about the client’s functional
capacity, which is made possible by the: (a) respiratory system (i.e., gas exchange
between the alveoli and the pulmonary artery blood); (b) cardiovascular system
(e.g., cardiac output, stroke volume, and vascular network); and (c) skeletal
muscle metabolism (American College of Sports Medicine 2005; McArdle et al.
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2007; Robergs & Roberts 2000; Pollock & Wilmore 1990).

The integrated physiologic response is best understood by analysis of the Fick
equation: VO, = Q x a-vO, diff, where Q is cardiac output and a-vO, diff is the
difference between the arterial oxygen content (CaO,) and the mixed venous
oxygen content (CvO,). The equation highlights the transport of oxygen by Q and
the use of oxygen at the cellular level (a-vO, diff). Indirectly, the equation
indicates the performance of the pulmonary system via CaO,. Otherwise, the
client’s expired ventilation (V. = Fb x T,) offers an excellent analysis of the role
the lungs play in functional exercise testing.

Maximal oxygen consumption (VO, max) is the laboratory measure of a client’s
cardiorespiratory fitness (Astorino ef al. 2000). Once the value is known and the
different physiologic contributors have been analyzed, functional capacity can be
scientifically described and understood from an exercise medicine perspective. At
a specific point in the progressive exercise protocol that is consistent with the
client’s capacity to take in, transport, and use oxygen, VO, will plateau even if the
exercise intensity is increased. The plateau is defined as VO, max, which is the
maximal level of oxidative metabolism presently possible given the structure and
function of the lungs, heart, and skeletal muscles.

In cardiac rehabilitation, clients are limited in their cardiovascular response to a
progressive exercise protocol. The point at which the CPET is stopped is referred
to as symptom-limited VO, max in clients with symptoms or peak VO, in clients
without symptoms but do not meet the criteria for VO, max (Box 1). Either is a
good indication of the failure of Q to increase due to the failure of HR and/or SV
to increase and/or the inability of the skeletal muscles to extract the oxygen
needed to continue the work intensity (Boone 2014). As an example, it is common
for post-MI clients to take the beta-blocker, atenolol, for high blood pressure.
Since atenolol lowers HR at rest and during exercise, the lower than normal
exercise Q response means that not enough oxygen will be delivered to the
skeletal muscles. Without the required oxygen to generate more high-energy
phosphate compounds (e.g., adenosine triphosphate, ATP), there is an increase in
anaerobic metabolism that is insufficient to sustain the aerobic exercise test.
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CHAPTER 3

Exercise and Coronary Artery Disease

Abstract: Physical activity has a positive influence on mind and body health. ASEP
Board Certified Exercise Physiologists are healthcare professionals responsible for
developing individualized exercise prescriptions to help manage coronary risk factors
(physical inactivity, hypertension, high serum cholesterol, cigarette smoking, obesity,
family history, psychological stress, and diabetes mellitus) associated with the
sedentary lifestyle and the pathophysiology of coronary artery disease. Regular
exercise increases the delivery and utilization of oxygen that produces high-energy
compounds, adenosine triphosphate, for efficient and sustainable muscle contraction
and relaxation. Chronic adaptations to regular exercise consist of positive structural and
functional changes to the lungs, heart, and skeletal muscles. The profession of exercise
physiology is witnessing an unprecedented opportunity to prescribe exercise medicine
to manage chronic diseases and disabilities. This is good because 45% of the U.S.
population has a chronic medical condition.

Keywords: Angina pectoris, Coronary artery disease, Diabetes, Exercise
Prescription, Hypertension, Obesity, Physiology of exercise, Serum lipids, Stress.

INTRODUCTION

Clients and patients who engage in regular exercise realize health benefits.
But, what is not fully accepted is that exercise is medicine (Berryman 2010).
Aside from regular exercise improving functional capacity, it is a healthy means
to achieving a chronic positive energy balance in order to protect against obesity,
to promote an increase in life span, reduce the risk of stroke, obesity, type 2
diabetes (Boule ef al. 2001), coronary artery disease (Bowles & Laughlin 2011),
hypertension (Fagard 1999), depression (Doyne ef al. 1983; Hagberg et al. 2000),
and other conditions resulting in premature morbidity and mortality.

While the medical community has been reluctant to recommend regular exercise

Tommy Boone
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as a bona fide treatment plan for lifestyle diseases, including coronary artery disease
(CAD), the use of an individualized exercise prescription for clients who are at high risk
for coronary artery disease is based on solid scientific evidence.

For those who have had a myocardial infarction or coronary by-pass graft, as well
as individuals who are physically inactive and sedentary with angina pectoris,
exercise is a well-documented therapeutic necessity (Box 1). Regular exercise
improves health and well-being (Dubbert 1992; Fletcher et al. 1992; Griest et al.
1979; Lane & Lovejoy 2001; Pate et al. 1995; Van Rensburg et al. 2009).

Box 1. Beneficial effects of physical activity.

The DHHS 2008 Physical Activity Guidelines for Americans concluded that ... “recently published studies
continue to support a strong inverse relation between the amount of habitual physical activity performed and
coronary heart disease and cardiovascular disease morbidity or mortality. For both men and women at
middle age or older, remaining sedentary is a major independent risk factor, with persons reporting
moderate amounts of activity having a 20% lower risk and those reporting activity of higher amounts or
intensity having approximately a 30% lower risk than least active persons.”

US Department of Health and Human Services (2013), Physical Activity Guidelines for Americans,
http://www .health.gov/PAGuidelines?

Except for age and sex, regular exercise favorably influences the CAD risk factors
(Whelton et al. 2002; Wing 2010). Otherwise, the available evidence strongly
indicates that physical activity and regular exercise along with other lifestyle
changes (diet, psychological stress, blood pressure, and cigarette smoking in
particular) consistently decrease the clinical manifestations of CAD. This point is
illustrated in the acute and chronic physiological responses to exercise and in the
skeletal muscle and myocardial adaptations to exercise training with and without
angina pectoris and/or a myocardial infarction (MI) (Levin & Mitchell, 1993).

Developing individualized exercise prescriptions is a major part of the role of the
Board Certified Exercise Physiologists in the management of coronary risk
factors. They understand the development of atherosclerosis and CAD is blunted
by moderate levels of physical activity (Chilton 2004). The quality of the client’s
exercise conditioning is important for safety and healthcare reasons. There is a
high probability of a successful outcome when credible healthcare professionals
oversee the risk factor modification process. After all, they are responsible for
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helping clients deal with their physical inactivity and the implementation of
prevention strategies that help to promote healthy vascular aging (Higgins 2000).

They understand that there is an urgent need to promote moderate levels of
physical activity to reduce both morbidity and mortality of CAD. After all, it is
the leading cause of death in the United States in both men and women. Every
minute of every day, ~3 Americans have an MI. Coronary artery disease is a
major contributor to disability, lost productivity, and medical expenses. The
underlying cause of CAD is atherosclerosis, which accounts for ~16% of all
deaths each year. The cost of physical inactivity in lives, quality of life, and
economic loss is increasingly self-evident (Box 2). The annual cost exceeded
$300 billion in 2010. Thus, lifestyle modification, including exercise medicine, is
the appropriate healthcare treatment for the cascade of physiologic and metabolic
factors that contribute to the development of atherosclerosis and CAD (Wu &
Green 2000).

Box 2. The economic impact of exercise vs. percutaneous coronary intervention.

* Hambrecht ef al. “demonstrated that a combined therapy of exercise and diet was superior to
percutaneous coronary intervention (PCI) in event free survival in patients with stable CHD.”

Hambrecht, R, Walther, C, Mobius-Winkler, S, Gielen, S, Linke, A, Conradi, K, Erbs, S, Kluge, R,
Kendziorra, K, Sabri, O & Schulder, G (2004), Percutaneous coronary angioplasty compared with exercise
training in patients with stable coronary artery disease: A randomized trial, Circulation, 109,1371-1378.

“In 2006, the American Heart Association reported that more than 1.3 million percutaneous coronary
intervention (PCI) were performed in the United States, thus optimizing exercise as an alternative
therapy to PCI for stable CHD (~60% of all CHD patients) could save over $2.6 billion annually in
healthcare costs.”

American Heart Association (2009), Heart Disease and Stroke Statistics — 2009 Update, American Heart
Association, Dallas, Texas.

Physical inactivity is the most obvious of the modifiable risk factors (smoking,
dietary habits, physical inactivity, and obesity), with ~70% of Americans engaged
in little or no regular exercise (Snell & Mitchell 1999). The sedentary lifestyle and
the high intake of calories have resulted in excess visceral adiposity, which is a
major factor involved in the development of cardiovascular disease, type 2
diabetes mellitus (AADE Position Statement 2012; Agurs-Collins et al. 1997,
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CHAPTER 4

Exercise and Obesity

Abstract: Obese people in the United States will increase from 99 million in 2008 to
164 million by 2030, and the cost to treat obesity will increase to 66 billion per year by
2030. These figures and the knowledge of real life events with family and friends
clearly indicate that the U.S. and its population are in the midst of an epidemic of
health and economic consequences. It is pastime that the scope and ramifications of
obesity and the effects of a sedentary lifestyle should be taken much more seriously by
the American population. Board Certified Exercise Physiologists are prepared to
educate, evaluate, and supervise exercise prescriptions that can be incorporated in the
client or patient’s lifestyle to help prevent weight gain, premature death, and overall
metabolic risk for diabetes, heart disease, hypertension, and stroke.

Keywords: Aerobic exercise, Exercise medicine, Exercise recommendations,
Hemodynamic factors, Lifestyle intervention, Physical activity, Resistance
training.

INTRODUCTION

The obesity problem is a major healthcare epidemic in the United States and the
world. The health consequences are apparent in many forms. By 2030, 51% of the
U.S. population will be obese. The obesity rate is anticipated to increase to ~50%
in men and ~52% in women (Wang et al. 2011). Obese individuals are expected
to increase to 164 million by 2020, which is driven by the fact that 66% of the
population is presently overweight or obese. Greater than 70% of Americans are
physically inactive with a decrease in predicted life span.

EPIDEMIOLOGY OF OBESITY

Compared to the non-obese adults, a body mass index (BMI) of 30 or higher
(obese) is statistically linked to a 200 to 300% increase in mortality. In just 4
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years, (from 1986 and 2000) the number of Americans ~100 lbs overweight (BMI of 40
or higher) quadrupled from ~1 in 200 adults to 1 in 50 (Sturm 2003). By 2030, the
economic burden will be $66 billion per year to treat obesity-related diseases such as
cardiovascular disease, stroke, and adult-onset diabetes.

A major health condition related to obesity is hypertension (Landsberg 2013). It is
the most common consequence of obesity. Normal-weight persons are more than
twice as likely to not have high blood pressure as obese persons. It is hard to
imagine that society has turned a blind eye to the role of inactivity and a sedentary
lifestyle, yet that is exactly what has happened. Obesity-related workplace
healthcare costs continue to increase in the billions of dollars each year
(Finkelstein et al. 2012). The expenditures for sick leave, life insurance, disability
insurance, and treating the effects of obesity-related musculoskeletal impairments,
complications, and diseases (particularly type 2 diabetes) continue to increase for
millions of Americans (Box 1).

Box 1. Obesity-related musculoskeletal impairments.

*In 2012, ~43 million Americans had osteoarthritis and >20 million Americans had arthritis. Both
musculoskeletal joint diseases and/or impairments are linked to obesity. The risk of developing
osteoarthritis in the knees is greater in obese women (~4 times) and obese men (~5 times) compared to
women and men who are not obese.

Anderson, J & Felson, D (1988), Factors associated with osteoarthritis of the knee in the First National
Health and Nutrition Examination, American Journal of Epidemiology, 128,179-189.

The Surgeon General’s Call to Action to Prevent and Decrease Overweight and Obesity. Available at
http://www.surgeongeneral.gov/topics/obesity/calltoaction/fact adolescents.htm

While genetic studies indicate that there can be a genetic predisposition to obesity
(such as the deficiency in the hormone leptin that is normally produced in the fat
cells) (Pejovic et al. 2010), the two most common causes for obesity are caloric
intake (overeating) and energy expenditure (inactivity/sedentary lifestyle). The
overeating of foods high in fat or sugar (e.g., sweets, fried food, and fast food)
that are high in calories leads to weight gain and obesity (Flegal et al. 1998).

Also, it is believed that the higher than normal insulin release that occurs after
consuming simple carbohydrates (desserts, soft drinks, beer, and wine) versus
complex carbohydrates (e.g., brown rice, vegetables, raw fruits, and pasta)
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contributes to weight gain and obesity. The answer to the obesity health concerns
and financial problems is to decrease caloric intake or to increase energy
expenditure by way of physical activity or both. Indeed, many research studies
indicate that the answer to the prevention of weight gain and the obesity problem
is an obvious matter of lifestyle. Sedentary clients who also consume a large
number of calories while using fewer calories throughout the day and evening
store more calories than the physically active clients who consume a normal
caloric diet and engage in regular exercise (Box 2).

Box 2. Lifestyle intervention in overweight men and women.

» Compared to diet alone or physical activity alone versus the combination of a dietary intervention plus
regular physical activity, there is a significant improvement in weight loss with diet and physical activity.

Wing, RR, Venditti, E, Jakicic, JM, Polley, BA & Lang, W (1998), Lifestyle intervention in overweight
individuals with a family history of diabetes, Diabetes Care, 21,350-359.

EXERCISE SPECIFICS AND BENEFITS

The addition of aerobic physical activity of ~150 min-wk™' (i.e., 30 min-d" for 5
d-wk™) is not only necessary to lower the risk of chronic diseases, it promotes
weight loss and keeps it off as long as the diet is modified as well (Hagan et al.
1986). Also, when combined with strength training exercises, lean muscle mass
and strength are increased while fat mass is decreased. These changes plus the
decrease in low-density lipoprotein cholesterol and the increase in insulin
sensitivity represent a positive treatment for the obesity epidemic (Roth et al.
2000).

There are two major epidemics in the United States: (a) physical inactivity; and
(b) obesity. Both can be supervised and managed by Board Certified Exercise
Physiologists. They understand the importance of maintaining a healthy weight
through a combination of diet, exercise, and behavior modifications to avoid the
health issues associated with obesity and chronic health problems. The American
Society of Exercise Physiologists is in agreement with the forecast of future
obesity and severe obesity prevalence over the next 20 or more years. They, too,
anticipate that by 2030, ~51% of the adults in the United States will be obese.
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CHAPTER 5

Exercise and Type 2 Diabetes Mellitus

Abstract: Type 2 diabetes mellitus (T2DM) is the most common form of diabetes in
which the body does not use insulin properly (i.e., insulin resistance). At first, the
pancreas makes extra insulin to make up for it. But, over time it does not keep up and
cannot make enough insulin to keep blood glucose at normal levels. In adults, T2DM
accounts for ~90% of all diagnosed cases of diabetes. Type 2 DM is a significant cause
of premature mortality and morbidity related primarily to cardiovascular disease,
kidney and nerve disease, blindness, and amputation that cost the U.S. ~$245 billion in
2012. Extra body fat is highly correlated with developing T2DM. Regular exercise
helps to decrease body fat and improve insulin action. The ASEP Board Certified
Exercise Physiologists can help T2DM clients become physically active.

Keywords: Exercise, Hyperglycemic, Metabolism, Obesity, Physical activity,
Peripheral neuropathy, Pre-exercise evaluation, Retinopathy, Type 2 diabetes.

INTRODUCTION

Type 2 diabetes mellitus (T2DM) is a chronic metabolic disorder that is on the
rise in the U.S. and worldwide. The International Diabetes Federation 2013 report
indicates that more than 382 million people are living with diabetes (Hirst 2013).
Type 2 DM is also increasing in children due to the increase in overweight youth
(Daniels et al. 2005). While the majority of the T2DM clients are inactive, it is
clear that the most cost-effective prevention and management methods include
regular exercise, increased physical activity, and a healthy diet.

EPIDEMIOLOGY OF T2DM

In clients 20 yrs of age and older, more than 1 in 10 people have diabetes, and in
seniors 65 and older it increases to more than 1 in 4. While men are at slightly
higher risk of developing diabetes than women, physical inactivity, age, excess
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weight around the waist, family history, and poor diet are also important risk factors. It is
more prevalent among Native Americans, African Americans, Hispanics, and Asian
Americans than among Caucasians in the United States (Santos-Longhurst 2014).
Approximately 85% of the complications and morbidities among clients with T2DM can
be prevented, delayed or treated, and minimized with regular exercise supervised by a
Board Certified Exercise Physiologist (Boone 2014). It is also important that the client or
patient takes appropriate medications and eats a healthy diet (Box 1).

Box 1. The findings of the diabetes prevention program.

“Weight loss and increased physical activity reduced the development of type 2 diabetes by 58% during a 3-
yr study period. Amongst older subjects (those age 60 yrs or older), the reduction was 71%. Overweight
individuals who lose 5 to 7% of their body weight through exercising and healthy eating may effectively
prevent or delay the onset of type 2 diabetes indefinitely. Regular checks of blood cholesterol levels, blood
pressure, and blood sugar levels to monitor risk factors and work to achieve and maintain healthy levels of
each. Having healthy levels of these three indicators significantly reduces the risk of diabetes. The drug
Metformin was found to reduce the risk of diabetes onset by 31%, particularly in younger (ages 25 to 44
yrs) and heavier adults (with a body mass index >35) who were considered pre-diabetic".

Santos-Longhurst, A (2014), Type 2 diabetes statistics and facts. Healthline, Accessed 1/23/15,
http://www healthline.com/health/type-2-diabetes/statistics#1

The problems and complications associated with T2DM are common and severe.
Heart diseases and stroke kill 50% of the people with diabetes. “More than 71%
of adults with diabetes have hypertension. In 2010, 7,686 cases of diabetic
retinopathy lived in the United States. Diabetes is the leading cause of newly
diagnosed adult (20-74 yrs of age) blindness, and it was the primary cause
of kidney failure in 44% of all new cases in 2011. During the same year, it was
reported that 228,924 people (all age groups) were treated for kidney failure due
to diabetes. There is also a mild loss of sensation in extremities in as many as 70%
of diabetic adults” (American Diabetes Association 2014). Combined with
decreased blood flow, nerve damage (neuropathy) in the feet increases the
likelihood of foot ulcers and infection. When this happens, amputations of lower
limbs may be necessary. In fact, more than 60% of all non-traumatic amputations
of lower limbs (~73,000) were performed in diabetic adults age 20 and older. The
list of complications also includes depression and sexual dysfunction (Roglic et
al. 2005).

Uncontrolled diabetes during pregnancy can be especially troubling, given that it
increases the likelihood of birth defects, large babies, and other complications that
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can be dangerous to the baby and the mother. Individuals with diabetes are twice
as likely to suffer from depression as non-diabetics. “In 2010, diabetes was listed
as the 7™ leading cause of death in the United States, and the contribution of
diabetes to death is likely to be dramatically underreported on death certificates.
Diabetics have twice the risk of death of any cause compared to individuals of the
same age without diabetes” (American Diabetes Association 2014).

Diagnosis and Treatment

The symptoms of T2DM are at times difficult for the general public to link to
diabetes. Hence, many people have T2DM for a long period of time before being
diagnosed with the disease. The symptoms are: (a) being very thirsty; (b) frequent
urination; (c) feeling very hungry or tired; (d) losing weight without trying; (e)
sudden loss of lean muscle mass; (f) sores that heal slowly; and (g) blurry eyesight
(American Diabetes Association 2014). Diagnosis of T2DM can be made by
testing fasting plasma glucose. If it is >126 mg-dL" (or 7.0 mmol-L"), then
T2DM is the diagnosis (Sigal et al. 2004).

“Treatment of diabetes involves lowering blood glucose (BG) and the levels of
other known risk factors that damage blood vessels. Tobacco use cessation is
important to avoid related complications. People with type 1 diabetes require
insulin while people with T2DM can be treated with oral medication.
Occasionally, T2DM clients may also require insulin, blood pressure control, and
foot care” (Sigal et al. 2006). Other concerns and reason for treatment include
retinopathy (which can cause blindness), blood lipid control (to regulate blood
cholesterol levels), and screening for early signs of diabetes-related kidney
disease. These treatment measures should also include a healthy diet, maintain a
normal body weight, and engage in regular exercise program, and avoid tobacco
use. If these healthcare measures are not taken seriously by the general public,
T2DM will increase dramatically. According to the Centers for Disease Control
and Prevention (2010), if the current trends continue, 1 in 3 Americans could have
T2DM by 2050. Currently, 1 in 10 Americans has T2DM. Extra body fat is highly
correlated with developing T2DM, which is why overweight people are at a much
greater risk of developing T2DM than normal weight individuals. In fact, almost
90% of people with T2DM are overweight. That is why an active lifestyle that
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CHAPTER 6

Exercise and Hypertension

Abstract: Hypertension is a major risk factor and contributor to premature death and
disability from stroke, acute myocardial infarction, cardiac insufficiency, and sudden
death. A person with a systolic blood pressure of 140 mmHg has twice the risk of
cardiovascular death as a person with a systolic blood pressure of 120 mmHg. Aside
from drugs, regular exercise and lifestyle changes are significant treatments in
correcting hypertension. It is important to help clients and patients achieving a certain
minimum exercise level along with appropriate lifestyle behavioral changes. It is
especially important to prescribe low to moderate 30 min of continuous exercise with a
frequency of 3 to 5 d-wk™ along with a certain amount of resistance training to
maintain lean muscle mass.

Keywords: Afterload, Cardiovascular system, Myocardial infarction, Myocardial
oxygen consumption, Systemic vascular resistance, Systolic blood pressure.

INTRODUCTION

According to the American Heart Association 2013 Statistical Fact Sheet, in the
United States, ~80 million (i.e., 1 out of 3 adults) of the total resident population
of ~319 million have high blood pressure (Go et al. 2013). Although it is present
in all ages, the prevalence of hypertension, as the silent killer, continues to
increase among the middle-aged and elderly. The cost of health care services,
medications to treat high blood pressure, and missed days of work is $47.5 billion
each year (Heidenreich ef al. 2011).

EPIDEMIOLOGY OF HYPERTENSION

When systolic blood pressure (SBP) at rest is less than 120 mmHg (specifically,
between 90 and 119 mmHg), it is considered normal. Diastolic blood pressure
(DBP) is normal when it is between 60 and 79 mmHg (i.e., essentially, 80 mmHg)
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at rest. When BP is chronically elevated (SBP >140 mmHg or DBP >90 mmHg, Box 1),
the cardiac consequences are increased left ventricular hypertrophy and coronary artery
disease (CAD).

For middle-age and older clients (40 to 70 yrs of age), each increase of 20 mmHg
in SBP and 10 mmHg in DBP doubles the risk of CAD, heart attack (i.e.,
myocardial infarction, MI), and stroke) (Lewington et al. 2002).

Box 1. National guidelines for hypertension.

Classification SBP (mmHg) DBP (mmHg)
Normal <120 <80
Prehypertension 120 - 139 80 -89
State 1 140 -159 90 -99
Stage 2 160 —179 100—-109
Stage 3 >180 >110

Aside from hypertension occurring secondarily from endocrine disorders, renal
disease, and other physiological conditions, the etiology for high blood pressure is
unknown in 90 to 95% of the patients. Moreover, among hypertensive patients,
only ~53% appear to have it under control while ~47% do not have it under
control at all. To further complicate the consequences of high blood pressure,
there is the negative influence of ethnicity, obesity, stress, anxiety, alcohol (e.g.,
more than 1 drink per day for women and more than 2 drinks per day for men),
consuming too much salt, diabetes, and smoking. Whatever the reason may be, it
is important to normalize BP (Bauchner et al. 2014; CDC, 2012) (Box 2).

Box 2. Hypertension and deaths.

North American studies have shown that hypertension is a major contributor to 500,000 strokes (250,000
deaths) and 1,000,000 myocardial infarctions (500,000 deaths) per year.

Foex, P & Sear, JW (2004), Hypertension: Pathophysiology and treatment, Continuing Education in
Anaesthesia, Critical Care & Pain, 4,71-75.

The 1995 NHANES survey reported the age-specific prevalence was 3.3% in
white men 18 to 29 yrs of age, which increased to 13.2% in the 30 to 39 yrs of
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age. The prevalence further increased to 22% in the white men aged 40 to 49, to
37.5% in the 50 to 59 age group, and to 51% in the 60 to 74 age group. Women
are about as likely as men to develop hypertension during their lifetimes.
However, for people younger than 45 yrs old, the condition affects more men than
women. For people 65 yrs old or older, hypertension affects more women than
men with significant health implications Fang et al. 2005) (Box 3).

Box 3. Relationship of hypertension to sex, age, and cardiovascular problems.

Age Men (%) Women (%)
20-34 11.1 6.8
35-44 25.1 19.0
45-54 37.1 35.2
55-64 54.0 53.3
65-74 64.0 69.3
=75 66.7 78.5
All 34.1 32.7
About 69% of people who have a first heart attack, 77% who have a first stroke, and 74% who have
congestive heart failure have blood pressure higher than 140/90 mmHg.
Go AS, Mozaffarian D, Roger VL et al. (2013), On behalf of the American Heart Association Statistics
Committee and Stroke Statistics Subcommittee, Heart disease and stroke statistics - 2013 update: A report
from the American Heart Association, Circulation, 127,e6-¢245.

ASEP Board Certified Exercise Physiologists can help clients lower elevated
arterial pressure by initiating positive lifestyle interventions that may include
dietary sodium restriction, potassium supplementation, reduction in body weight,
moderation in alcohol consumption, and increased physical activity. As to the
latter consideration, it is well documented that physical training of clients with
hypertension results in a clinically relevant decrease in resting and daytime
ambulatory blood pressure (Naka et al. 2003; Pescatello et al. 2004) (Box 4).

Box 4. Age-specific relevance of decreasing SBP.

A decrease in SBP of 2 mmHg reduced death by stroke by 10% and death from ischemic heart disease by
7% among middle-aged persons.

Lewington, S, Clarke, R, Qizilbash, N et al. (2002), Age-specific relevance of usual blood pressure to
vascular mortality, Lancet, 360,1903-1913.
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CHAPTER 7

Exercise and Stroke

Abstract: An estimated 7 million Americans are living with a stroke, which is a
leading cause of long-term disability. The major contributor to the anticipated increase
of 4 million strokes by 2030 is hypertension, which is close to a ~25% increase in
prevalence from 2010. Survivors are more sedentary than the average person, thus
increasing the likelihood of falls and other chronic diseases. To increase their
cardiovascular health, regular exercise is recommended. Also, regular exercise can help
decrease the ~800,000 annual strokes in the United States. This is important in that
strokes are the 3rd leading cause of death with huge medical cost. Fortunately, it is now
medically recognized that exercise medicine improves aerobic capacity, physical
functioning, and quality of life.

Keywords: Comorbid conditions, Exercise medicine, Exercise testing,
Hemodynamic response, Resistance training, Stroke survivors, Stroke-related
medical costs.

INTRODUCTION

A stroke occurs when blood flow to the brain is interrupted preventing oxygen
and nutrients from reaching brain cells. Without oxygen, brain cells die and
specific body functions are diminished or completely lost (American College of
Sports Medicine 2010). There are two types of strokes: (a) ischemic stroke, which
accounts for ~83% of all cases due to a clot that blocks an artery supplying blood
to the brain; and (b) hemorrhagic stroke accounts for ~17% of stroke cases,
resulting from leaking or breaking of an artery to the brain (Adams et al. 2003). If
a client is older than 55 yrs of age, male or has a family or personal medical
history of stroke, there is the risk of a stroke. Aside from taking high blood
pressure medicine, regular exercise and losing excess weight can help prevent it.
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EPIDEMIOLOGY OF STROKE

Approximately 800,000 Americans have a new or recurrent stroke each year of
which ~600,000 of these are first attacks, and ~185,000 are recurrent attacks. This
means that an American suffers a stroke about every 45 sec and dies of a stroke
about every 4 min (Gordon ef al. 2004). Of these deaths, ~40% are men and ~60%
are women at an annual stroke-related medical costs and disability of about $73.7
billion in 2010. As the 3rd leading cause of death in America, stroke kills
~130,000 each year or 1 out of every 20 deaths (CDC, NCHS 2015). The risk of
having a stroke varies with race and ethnicity. African-Americans are nearly twice
at risk of having a stroke than are whites, and they are more likely to die after a
stroke than whites. Even though strokes can occur at any age, ~75% of all strokes
occur in adults 65 yrs of age or older (West 2010).

The risk of ischemic stroke in current smokers is ~2 times that of nonsmokers
(Shah & Cole, 2010). In ischemic stroke survivors >65 yrs of age, ~35% have
symptoms of depression, ~30% cannot walk without assistance, ~26% live in a
nursing home, and ~19% have difficulty speaking and/or understanding language.
Three in 10 over 65 yrs of age cannot walk on their own 6 months after their
stroke, and 1 out of 4 are not able to live independently. Stroke is a leading cause
of long-term disability due to clots that occur in the arteries supplying the brain.
The clots are usually the result of a buildup of cholesterol and fatty deposits (e.g.,
atherosclerosis).

If more adults embrace regular exercise, it would likely translate into a reduced
risk for mortality from stroke by decreasing atherosclerotic lesions throughout the
vascular system. Modification of multiple risk factors is important in the
prevention of stroke (Sacco ef al. 1997) (Box 1). Approximately 80% of the
strokes in the United States are preventable by decreasing the clients’ risk factors
(particularly, the hemorrhagic stroke that is the result of a break in an artery to the
brain due to uncontrolled hypertension or an aneurysm).
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Box 1. Risk factors for stroke.

* Atria fibrillation * Diabetes mellitus

* Hypertension * Obesutt

» Abnormal blood lipids and lipoproteins * Sleep apnea

* Cigarette smoking * Birth-control pills

* Physical inactivity * Family history of stroke
* Congestive heart failure * Gender

* Previous heart attack * Race

A large number of stroke survivors live in the United States, which is likely to
continue to increase. This is especially the case since so many people do not
exercise regularly, consume too many calories, and turn a blind eye to monitoring
their blood pressure. In addition, they smoke, drink alcohol to the excess, and fail
to implement control measures to deal effectively with stress. Ultimately, when all
factors are considered, they are subject to an increased risk of hypertension and
stroke. Even when physicians prescribe medication for high blood pressure,
people often fail to take the medication properly (whether it is for hypertension or
high low-density lipoprotein cholesterol) (Brown & Bussell 2011).

Part of the healthcare role of the Board Certified Exercise Physiologist is to help
clients understand the risk factors for stroke (Boone 2014). Another part is to help
clients who are statistically predisposed to a stroke such as: (a) numbness or
weakness of your face, arm, or leg (usually on one side of the body); (b) mental
confusion and/or difficulty speaking or understanding; (c) blurred, double, or
decreased vision; (d) dizziness and/or loss of balance; and (e) severe and/or
unusual headache with no known cause (American Association of Neurological
Surgeons 2015). They also need to understand that the symptoms may progress or
fluctuate for 1 or 2 days.

A stroke can happen to anyone regardless of age, gender, or race. The good news
is that stroke is preventable if risk factors are treated early by living a healthy
lifestyle (Box 2). Given the coexisting medical disorders among stroke survivors,
it is imperative the client’s medical status (especially, concomitant heart disease)
is closely monitored. Complications impact the client’s capacity to exercise. But,
if they are successfully treated, they are not contraindications to the client’s
participation in an exercise medicine program (Hillman & Kravitz 2007).
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CHAPTER 8

Exercise and Peripheral Arterial Disease

Abstract: Peripheral artery disease (PAD) is a disease of the lower extremities that is a
component of the chronic, progressive atherosclerotic process. In the United States,
there are 8 million adults with PAD. Aside from the increased risk of cardiovascular
morbidity and mortality, it leads to altered skeletal muscle energetics linked to
mitochondrial dysfunction that hastens physical decline and disability. Fortunately,
exercise medicine benefits clients with PAD by increasing walking time, walking
distance, and functional capacity that reduces the risk of cardiovascular events while
improving quality of life. The benefits of exercise medicine in PAD are linked to the
enhanced distal blood flow and O, supply due to vascular adaptations.

Keywords: Atherosclerosis, Atrophy, Cardiovascular events, Diabetes, Exercise
medicine, Mitochondrial dysfunction, Muscle energetic, Peripheral artery disease.

INTRODUCTION

Today, there are 8 to 12 million Americans who are affected by peripheral arterial
disease (PAD). By 2050, PAD is expected to reach ~19 million. Atherosclerosis is
the most common cause for PAD, which leaves clients at high risk for myocardial
infarction, stroke, and death (Rosamond et al. 2007). Hence, as with heart disease,
the risk factors are hypertension, hypercholesterolemia, diabetes mellitus, and
tobacco use. Approximately 50% of the people with PAD do not have any
symptoms (of which the most common symptom is intermittent claudication)
(McDermott et al. 1999). Clients with claudication experience pain, aching, and
cramping in their calf muscles when walking or engaged in daily physical
activities. But, if they do engage in regular exercise, it is possible to preserve
and/or improve functional capacity (Milani & Lavie 2007).
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EPIDEMIOLOGY OF PAD

The hallmark symptom of PAD is intermittent claudication. This has always been
true until PAD was recognized in patients without claudication. Whether there is
claudication or not with PAD, the disease limits functional capacity due to the
impairment by narrowing or blockage of the arteries in the arms and legs. In
addition to the physical limitation, the client's quality of life is decreased to the
point of self-imposed restriction in physical activities and quality of life. In
addition to pharmacotherapy (cilostazol) and revascularization, the primary
treatment is exercise medicine. The major risk factors for PAD include cigarette
smoking, hypertension, hyperlipidemia, and diabetes. Lowering cholesterol can
prevent worsening of PAD, and it can help reduce the symptoms of claudication.
A blood LDL-cholesterol level <100 mg-dL™" (2.6 mmol-L") is recommended.
Antiplatelet agents (aspirin and clopidogrel) are recommended for clients with
PAD to help decrease the need for surgery. They also help to decrease the risk of
myocardial infarction, stroke, or death from PAD (Milani & Lavie 2007).

The pain and discomfort associated with intermittent claudication varies. Some
clients will have severe, debilitating discomfort while others will have minimal
symptoms. The severity of symptoms depends on the number of arteries affected,
how narrow the arteries are, and the number of collateral vessels that provides
blood and oxygen. A client may have pain in the buttock, thigh, calf, or foot,
either alone or in combination. Calf claudication is the most frequent location of
pain due to disease in the popliteal artery on the posterior side of the knee.

IMPROVING THE FUNCTIONAL STATUS OF PAD CLIENTS

Most clients with claudication are treated medically, which includes reducing risk
factors, exercise training, and using medications that may improve walking
distance. Exercise programs help to reduce the symptoms of claudication, but the
benefits of exercise decrease when exercise training stops. The Board Certified
Exercise Physiologist's exercise medicine strategy is to increase the client's
functional capacity by improving walking ability. Exercise training also helps to
decrease limb symptoms and disability (American Association of Cardiovascular
and Pulmonary Rehabilitation 2004). Supervised exercise medicine increases
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physical function while decreasing cardiovascular risk (Askew et al. 2013;
Bendermacher et al. 2006; Bronas et al. 2009; Clyne et al. 1985).

While treadmill exercise training has been associated with an improvement in
endothelial health and function, additional research is needed to clarify the role of
strength training. Exercise training helps to offset the mitochondrial dysfunction
and impaired metabolism that impedes energy production. Long-term, supervised
exercise training (vs. unsupervised training) appears to suppress the inflammatory
markers associated with intermittent claudication, thus allowing for improvement
in functional outcomes (Gardner & Poehlman 1995; Hamburg & Balady 2011).

The Physiological Assessment

The ASEP Board Certified Exercise Physiologists are in an excellent position to
determine the client's ability to walk using a low exercise work rate with low
increments on a treadmill or a cycle ergometer. This is done to determine the
client's walking capacity and exercise limitations. Interestingly enough, they
understand that the exercise test may be limited as much by myocardial ischemia
and/or arrhythmias as by PAD. Conversely, there is the possibility that the PAD
may limit the assessment of the cardiorespiratory system (Mohler 2003).

The purpose of the treadmill test is to evaluate the client's cardiorespiratory
system and walking ability. The test should be stopped when the leg pain makes it
difficult to continue to walk. Also, when there are objective signs of ischemia via
the ECG recordings, the test should be stopped with recordings of the client's
walking distance and time to experiencing symptoms of claudication.

Because of the limitations imposed by the reduced blood supply to the muscles of
the legs, the lack of regular exercise results in significant functional impairment.
Not only are there structural and functional changes to the cardiorespiratory
system (such as the decrease in SV, Q, and VO, max) that reduce the availability
of O, at the cellular level, the musculoskeletal system undergoes a significant
decrease in muscle mass, strength, and endurance (Parmenter et al. 2015).

THE EXERCISE PRESCRIPTION

The treadmill is used more often than the cycle ergometer for PAD clients with
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CHAPTER 9

Exercise and Chronic Obstructive Pulmonary
Disease

Abstract: Approximately 17 million adults in the United States are diagnosed with
chronic obstructive pulmonary disease (COPD), which is the third leading cause of
death in America with more females dying from COPD than males. Yet, despite the
death rate due to COPD and the awareness of smoking as the primary risk factor, 80 to
90% of the patients with COPD smoked cigarettes. Because the shortness of breath
increases the likelihood of a sedentary lifestyle with decreases in functional capacity,
skeletal muscle mass, and quality of life, COPD patients should be encouraged to
participate in an exercise medicine program that is safe and effective.

Keywords: Acute bronchitis, Aerobic training, COPD, Dyspnea, Emphysema,
Exercise medicine, Exercise precautions, Hypoxemic clients, Pulmonary rehab.

INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is a term that refers to chronic
obstructive bronchitis and emphysema. Difficulty in emptying the lungs is a major
health problem since the lungs are critical to the respiratory process that is
responsible for supplying O, to the body. Thus, an obstruction of the lungs
contributes to disability and a sedentary lifestyle. This means that COPD patients
are limited in their capacity to engage in household and/or recreational activities.
The intolerance to exercise leads to a progressive deconditioning of the skeletal
muscles, cognitive function, and aerobic power (Allaire et al. 2004). More often
than not, patients become homebound and isolated from their family and friends,
which leads to depression and anxiety (Bosken et al. 1992; Centers for Disease
Control and Prevention 2002; Hnizdo ef al. 2002).
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EPIDEMIOLOGY OF COPD

Chronic obstructive pulmonary disease (COPD) refers to different lung diseases
characterized by the obstruction of air flow that interferes with normal respiration.
While ~17 million adults in the United States have been diagnosed with COPD,
the actual number is closer to 25 million. The umbrella term, COPD, is used for
three different diseases (emphysema, chronic obstructive bronchitis, and chronic
asthmatic bronchitis) (Box 1). What the diseases have in common with each other
is the obstructed air flow through the lungs (Boone 2014).

Box 1. COPD = Three diseases!

* Emphysema involves the gradual destruction of the alveoli (air sacs) located at the tip of the bronchioles
(the smallest air passages). The walls of the alveoli are destroyed and gas exchange is decreased, leading to
dyspnea, fatigue, and early death.

* Chronic bronchitis is characterized by chronic inflammation of the lining of the bronchial tubes that
transport O, in and CO, out of the lungs. Symptoms include shortness of breath (dyspnea), thickening, and
narrowing of the airway lining, constant coughing to remove phlegm, wheezing, and fatigue.

* Chronic asthmatic bronchitis is often a complication of frequent asthma and/or bronchitis. The asthmatic
problem has become so persistent that chronic airflow obstruction is present despite anti-asthmatic therapy.

According to the American Lung Association, Epidemiology and Statistics Unit,
Research and Health Education Division (2013), the national projected annual
cost for COPD in 2010 was $49.9 billion. This includes $29.5 billion in direct
health care expenditures, $8 billion in indirect morbidity costs (accounts for lost
productivity due to illness), and $12.4 billion in indirect mortality costs (i.e.,
productivity lost to early death).

Since 1993, the hospital discharge rate for COPD is higher in women than in men.
Also, since 1999, the number of women who have died from COPD exceeds the
number in men. Women are twice as likely to be diagnosed with chronic
bronchitis as men, and women are more likely than men to receive a diagnosis of
emphysema. This means that more women than men are limited in the abilities to
perform daily work activities. The resultant physical inactivity and ventilatory
limitation further increases the likelihood of becoming isolated and depressed.

Oxygen delivery and oxygen consumption by the muscles of the lower extremities
are impaired during physical exertion and exercise. The impairment results in the
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avoidance of physical activities due to dyspnea, leg discomfort, lower extremity
fatigue, diminished functional capacity and strength, depression, and anxiety.
However, it has been known since the 1960s that if COPD clients are motivated
by credible healthcare professionals to engage in exercise training (even with the
irreversible structural alterations in lung architecture), exercise tolerance and
respiratory limitations can be improved (Casaburi ef al. 1997; Cooper 2001).

BENEFITS OF EXERCISE IN COPD

COPD patients benefit psychologically and physiologically from participation in
exercise medicine programs that involve lower and upper body aerobic training
and resistance training. The leg exercises vary from treadmill walking, track
walking, or using a stationary bike. The benefits include an increase in physical
capacity and a decrease in leg fatigue. Overall, the client is less anxious about
breathlessness (despite the impaired lung function and the shortness of breath).
The improvement in fitness and confidence raises the client’s hope and
expectation of an improved quality of life. With less shortness of breath, more
energy, and there is an increased sense of control, especially exercise medicine
helps to reduce hospitalization (Debigare & Maltais 2008; Rochester 2003). As
the client’s exercise program progresses from low-intensity to a slightly higher
percentage of peak work capacity, the sensation of breathlessness should decrease
somewhat. This expectation is no different from non-COPD clients who benefit
more from mixing moderate-intensity exercise for a variable period of time with
low-intensity training versus a sustained low-intensity exercise throughout the
exercise period (Dressendorfer et al. 2014; Garcia-Aymerich et al. 2006).

Clients also benefit from information about diaphragmatic and pursed-lip
breathing. Client education and counseling (regarding medications, the use of
supplemental oxygen, and bronchodilators before and during exercise) are a
critical part of the exercise medicine program. Naturally, the client should stop
exercising if there is pain or pressure in the jaw, neck, chest, or arm. This is true
for headaches, lightheadedness, and nausea during exercise as well. The exercise
should be stopped. If the symptoms of inadequate blood flow to the heart and/or
head continue, the client should consult with a medical doctor.
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CHAPTER 10

Exercise and Osteoporosis

Abstract: Osteoporosis is increasingly a global disease in which the remodeling
process (i.e., replacement of new bone for the old) results in an excessive loss in bone
mass to the point that they fracture easily. Although weak bones are more common in
older men and women, it can begin in childhood. The risk of developing osteoporosis
and the risk of falling and susceptibility to fractures can be reduced by eating a healthy
diet and engaging in regular exercise. In fact, regular exercise is believed to be the most
important factor to increase or maintain bone mass density (BMD). The mechanical
forces placed on the skeletal system during exercise stimulate bone size, shape, and
strength by increasing BMD at weight bearing sites to promote bone mass.

Keywords: Aerobic training, Bone mineral density, Kyphosis, Osteoarthritis,
Osteopenia, Osteoporosis, Resistance training, Weight bearing exercises.

INTRODUCTION

Osteoporosis is a disease and a healthcare problem marked by a decrease in bone
mass density (BMD) that leads to an increase in fractures, mortality, and
musculoskeletal impairment. The decrease in BMD takes place when there is a
large amount of bone loss during resorption and/or an insufficient bone formation.
Lifestyle factors (e.g., diet, smoking, alcohol, and exercise) and gender influence
bone formation throughout life. Regular exercise is an important modifiable factor
with the potential to increase or maintain BMD (Nordstrom ef al. 2011).

EPIDEMIOLOGY OF OSTEOPOROSIS

Currently, ~2 million men and ~8 million women have decreased BMD that is
consistent with osteoporosis in the United States (MacLean et al. 2008. The
women are 4 times more likely to meet the diagnostic criteria for osteoporosis.
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Also, since age is highly correlated with osteoporosis, the percent of older,
postmenopausal women goes up dramatically with age, which is also true with
fractures (given that for every 10% decrease in bone mass, there is ~2 times the
risk of a fracture). Worldwide, ~200 million people suffer from osteoporosis.

The decrease in BMD reduces the strength of skeletal system, thus setting the
stage for increased osteoporotic fractures and disability. In fact, 1 out of 2 women
and 1 out of 4 men over 50 yrs of age experience bone weakness related fractures.
The disease is responsible for more than 1.5 million fractures annually, including:

+ ~300,000 hip fractures

- ~700,000 vertebral fractures

-+ ~250,000 wrist fractures, and

- ~300,000 fractures at other sites

Although environmental and lifestyle factors (e.g., milk consumption in youth and
as young adults) can modify ~30% of peak bone mass, osteoporosis is determined
primarily by genetic factors. Alcohol intake, smoking, physical inactivity,
medications (steroids), and chronic diseases (such as lung disease, rheumatoid
arthritis, hyperthyroidism, and neurologic disorders) affect bone remodeling to the
point of increasing the risk of osteoporosis (Lanyon 1966; Waugh et al. 2009).

Peak bone mass of young adults is 5% to 10% greater in the black population, and
5% to 10% higher in young men than young women. Women tend to lose bone
mass more quickly than men, but that can be modified by applying loads to the
skeletal system. Regular exercise and increased participation in sports programs
increase in bone density in both sexes. This is especially true for gymnastics and
rope jumping; both physical activities result in greater bone density than running.

Bone growth and bone mass is largely driven by both the removal of old bone and
the replacement of new bone (a process called remodeling) to maintain skeletal
strength. The process is regulated by hormones and growth factors that become
evident in premenopausal women (when more bone is removed than replaced) due
possibly to the decline in the activity of the ovaries (Morris et al. 1997). Adequate
intake of calcium and vitamin D helps to prevent osteoporosis by retarding bone
loss in postmenopausal women, thus decreasing the risk of falls (Avenell et al.
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2009).

Vitamin D is needed to absorb calcium from the intestines and into the blood.
About ~35% of the adults with hip fractures are vitamin D deficient, which is
critical to absorbing calcium. Vitamin D is synthesized in the skin when exposed
to sunlight, and it is also in fortified milk and cereals. However, many people do
not produce enough vitamin D or get enough from food, and vitamin D deficiency
can be a problem for older adults who are homebound or bed-ridden (Box 1).
After all, osteoporosis is a silent disease until it is complicated by fractures.

Box 1. The power of exercise and sunshine.

“Walking outside in the sunshine not only gives bones the strengthening benefits that come with the weight
bearing exercise of walking, but the skin exposure to sunshine also helps with the absorption of Vitamin
D.)7

Copyright 1999 - 2014 Pine Canyon Media, LLC. All rights reserved.

Since bone mass peaks by 20 yrs of age, it is important that exercise is part of the
lifestyle of young adults as they age. The role of exercise medicine is well-known,
especially in promoting calcium intake, maintaining bone mass, and strengthening
the functionality of bone (Halioua & Anderson 1989; Looker et al. 1997). All
three help to avoid a decrease in bone mass and the deterioration of bone tissue.
By way of its load-bearing effect on the skeletal system, regular exercise is the
single most important influence on bone density, architecture, and maintaining
healthy bones (Kemmis 2010; Rackoft ef al. 2009; Robinson ef al. 1995; Welten
et al. 1995) (Box 2).

Box 2. The load-bearing effect on the skeleton.

“Bone cells respond to mechanical loading by improving the balance between bone formation and bone
resorption, which in turn builds greater bone mass. The higher the load, the greater the bone mass;
conversely, when the skeleton is unloaded (as with inactivity), bone mass declines.”

Lanyon, LE (1987), Functional strain in bone tissue as an objective, and controlling stimulus for adaptive
bone remodeling, Journal of Biomechanics, 20,1083-1093.

Lanyon, LE (1993), Osteocytes, strain detection, bone modeling and remodeling, Calcified Tissue
International, 53,1,S102-S107.
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CHAPTER 11

Exercise and Cancer

Abstract: Nearly 14.5 million children and adults with a history of cancer were alive in
2014 in the United States. A total of ~1.7 million new cancer cases and 589,430 cancer
deaths are projected to occur in the United States in 2015. While it was common for
physicians to advise cancer patients to avoid physical activity, the recommendation
today is low- to moderate-intensity exercise of 150 min-wk' (i.e., 50 min-d*, 3
times-wk™). Board Certified Exercise Physiologists pay close attention to cancer
survivors’ responses to exercise training to ensure their safety. Exercise medicine
improves aerobic fitness and muscle strength, and increases the cancer survivor’s
quality of life. Regular exercise is safe, and it does not interfere with the client’s
medical condition. In fact, it helps to offset the increased risk for chronic diseases (such
as T2DM and CHD).

Keywords: Aerobic capacity, Anemia, Atrophy, Chemotherapy, Chronic
diseases, Dyspnea, Invasive breast cancer, Osteoporosis, Radiation therapy,
Strength training.

INTRODUCTION

From the time of diagnosis through the rest of their lives, anyone who has been
diagnosed with cancer is a cancer survivor. The number is increasing every year,
especially since more people are getting older and seeking early detection and
treatment. In the United States, the number of cancer survivors is more than 14
million and is expected to increase (American Cancer Society 2010; Jemal et al.
2008). Soon, the estimate of 1 in 25 Americans with cancer will be even higher.
Many cancer survivors are highly motivated to find healthcare professionals with
scientific training in prescribing exercise medicine and other therapies to improve
their recovery process (Meyerhardt et al. 2006; Rock et al. 2012).
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EPIDEMIOLOGY OF CANCER

Cancer is a major public health problem in the United States. Aging contributes to
the problem since there is an age-related increased susceptibility to neoplasia. In
fact, the majority of the cancer survivors are 65 yrs of age and older. It is the
second most common cause of death following heart disease that also appears to
be related to aging. New guidelines from the American Cancer Society (ACS)
offer scientific-based advice for eating better and staying physically active. The
fact is people with cancer live longer if they engage in regular exercise. It is not
only safe and feasible during and after cancer treatment, it helps to fight fatigue,
enhance functional capacity, and improve quality of life (Abrahamson et al.
2006). Also, since physical inactivity is associated with the risk of colon, breast,
and possibly other cancers, regular exercise is one of several modifiable risk
factors for cancer (Kenfield et al. 2011; Kushi et al. 2012) (Box 1).

Box 1. Modifiable risk factors for cancer.

* Diet and obesity (associated with increased risk of colon, breast, and other cancers)

* Tobacco smoking (associated with lung cancer, mouth, and throat cancer)

* Drinking alcohol (associated with a small increase in oral, esophageal, breast, liver, and other cancers)

* Sexual transmission of human papillomavirus (that causes cervical cancer and some forms of anal cancer)
« Ultraviolet rays from the sun and radon gas in the home

This means that the abovementioned risk factors in Box 1 can be treated or
controlled. In most cases, there is good evidence that treatment leads to a
significant reduction in the occurrence of cancer. There are also other lifestyle and
environmental factors known to influence cancer risk (Schmitz et al. 2010).
Hormone replacement therapy increases the risk of breast cancer, and exposure to
ionizing radiation and ultraviolet radiation, and certain occupational and chemical
exposures warrant concern for an increase in the risk of cancer. Workers increase
their risk of pleural and peritoneal mesothelioma from exposure to asbestos fibers
or leukemia from exposure to benzene at work (Danaei et al. 2005).

Cancer is a combination of related diseases. It is not a single disease. Different
genetic factors (e.g., family history) are involved as well as a person’s lifestyle.
While there are numerous environmental factors that may increase or decrease the
risk of getting cancer, it is clear that exercise medicine: (a) decreases the risk of
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different cancers; (b) extends survival for breast and colon cancer survivors; and
(c) promotes psychosocial well-being of cancer survivors (Doyle ef al. 2006).

After completing treatment for cancer, the recovery process begins. For the most
part, it is complete within several weeks. But, cancer survivors should not be
surprised that there will be a few side effects after treatment. Moreover, some
late-occurring effects or complications (Box 2) may not show up for months or
even years later after treatment (American College of Sports Medicine 2011).

Box 2. Late and long-term complications after cancer treatment.

« Fatigue * Pain

* Nervous system problems * Lymphedema

« Difficulty chewing and swallowing * Osteoporosis

« Difficulty building lean muscle mass * Vision problems

* Altered sense of taste * Menopausal symptoms

* Diarrhea * Changes in weight

+ Constipation * Bladder problems

« Fertility problems * Decreased thyroid function
* Heart problems * Lung problems

The late effects appear months or years after treatment while the long-term effects
represent complications that begin during or very shortly after cancer treatment.
Board Certified Exercise Physiologists are aware of the effects of treatment and
the role each may play in a cancer survivor’s exercise prescription, tolerance, and
training.

EXERCISE GUIDELINES FOR CANCER SURVIVORS

The presence of a Board Certified Exercise Physiologist who understands the
importance of individualized exercise prescriptions will help to ensure the client’s
training is safe and appropriate. This means that the exercise protocol will be
defined in accordance to the client’s pretreatment physical exercise capacity,
existing comorbidities, mental and physical responses to treatment, and the late
and long-term effects of treatment (Dusek & Benson 2009). Understandably, there
are contraindications to starting an exercise training program and indications for
stopping the program. The ASEP position on which cancer survivor should and
should not exercise is the responsibility of the attending physician. It is not the
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CHAPTER 12

Exercise and Aging

Abstract: The aging population is presently healthier and better educated about
lifestyle risk factors than ever before. This fact as well as the improvements in
healthcare represent why ~60% of the older adults are healthy at age 65 and expect to
live another 15 to 20 yrs. But, this does not mean that everything is great. The high
percent of heart disease, hypertension, stroke, respiratory disease, peripheral vascular
disease, arthritis, and falls in adults 65 yrs of age and older requires specialized
attention from Board Certified Exercise Physiologists to prescribe exercise medicine to
lower the risks of living with or dying prematurely from chronic diseases.

Keywords: Advancing age, Aerobic capacity, Aging, Cognitive impairment,
Elderly, Exercise prescription, Functionality, Hypertrophy, Lean muscle mass.

INTRODUCTION

Most physiological systems in the body undergo structural and functional changes
with aging. If the deterioration is bad enough, the changes influence the quality of
daily living. From the exercise physiologist’s perspective, aging is associated with
large decreases in maximal oxygen consumption (VO, max) and lean muscle mass
and strength. As a result, the aging effect on VO, means that a higher percent is
required to do what was easier when younger. Also, it is clear that (Spirduso ef al.
2005) the profound decrease in lean muscle mass and bone mass density with
aging adds even a greater workload to the already elevated heart rate (HR) and
systolic blood pressure (SBP) responses during life’s daily activities.

EPIDEMIOLOGY OF AGING

Not only is the population of the United States aging, adults worldwide are aging.
While 4% of the U.S. population in 1900 was aged 65 yrs or older, at the end of
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the 20th century it increased to 13%. By year 2030, the percent of older adults
aged 65 yrs and older is expected to increase to 20% of the population. The reality
of living longer is not without concerns and challenges. In particular, the aging
population needs a better understanding of underlying risk factors that diminish
health and well-being (Hillman et al. 2008). There is also the need for more
qualified healthcare professionals such as the ASEP Board Certified Exercise
Physiologist to improve the client’s quality of life, maintain optimal health and
function, and decrease healthcare needs and costs.

It is recognized that aging is a primary risk factor for the development and
progression of chronic degenerative diseases and musculoskeletal conditions (Box
1). In addition to the epidemiologic complexity of these interactions, there are
lifestyle behaviors, interventions (including exercise), and genetic factors that
impact the aging process and disease mechanisms (Miller et al. 2014). The
significance of the changes with aging requires a better understanding of the
effects on the muscular response, cardiovascular function, pulmonary capacity,
physical functionality, body composition, and metabolism (Koopman ef al. 2014).

Box 1. The 15 most prevalent conditions among persons aged 65 yrs or more in the U.S.

Condition Annual Prevalence (per 1,000)*
Arthritis 473 47.3%
Hypertension 415 41.5%
Heart disease 305 30.5%
Hearing loss 294 29.4%
Influenza 214 21.4%
Injuries 176 17.6%
Orthopedic impairment 171 17.1%
Cataracts 164 16.4%
Chronic sinusitisc 155 15.5%
Depression 147 14.7%
Malignant neoplasms 145 14.5%
Diabetes mellitus 104 10.4%
Visual impairment 97 9.7%
Urinary incontinence 88 8.8%
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(Box 1) contd.....

Condition Annual Prevalence (per 1,000)*

Varicose veins 76 7.6%

*Source: National Center for Health Statistics (Moss, AJ & Parsons, VL, Current estimates from the National
Health Interview Survey, United States, 1985, Hyattsville, MD: National Center for Health Statistics, 1986,
Vital and Health Statistics, series 10, no. 160, DHHS publication no., PHS, 86-1588, and Harris, T, Aging in
the eighties: prevalence and impact of urinary problems in individuals age 65 years and over, Preliminary
data from the Supplement on Aging to the National Health Interview Survey, United States, January-June,
1984. Hyattsville, MD: National Center for Health Statistics, 1986).

PHYSIOLOGICAL CHANGES WITH AGING

Decrease in Lean Muscle Mass and Strength

Adults ~40 yrs of age and inactive lose as much as 3% to 5% of their skeletal
muscle mass per decade after age 30, which means that aging reduces muscle
strength and mobility. This age-related decrease in the ability to lift a heavy object
(i.e., concentric contraction orthe shortening of muscles as they contract), to lower
the object in a safe manner (eccentric contraction or lengthening of muscles as
they contract), and to hold an object in one position for 30 sec without movement
(isometric contraction) is harder to carry out due to the decline in muscle mass
and strength (sarcopenia, which is characterized by a preferential decrease in type
II fast-twitch fibers) (Bogdanis 2012; Booth & Thomason 1991).

After ~65 yrs of age, sarcopenia accelerates with noticeable changes in the control
and performance of muscle strength and endurance as well as the power and
quality of body movements. The changes are especially evident with the lower
extremity muscles more so than the upper extremity muscles. By ~75 yrs of age,
there are sensory, motor, and cognitive changes that alter and impair balance and
simple acts of human movement, particularly with regards to poor flexibility that
results from decreases in muscle and tendon elasticity (Podosky & Schoenberg
1983). The fear of falling and physically suffering from a fracture places undo
constraints on lifestyle with adverse affects on daily activities (Shephard 1998).

The effect of age-related changes in body weight and body mass index (BMI) is
misleading in that weight in pounds often stays the same. The problem is that the
decrease in lean muscle mass is commonly replaced by essentially an equal
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CHAPTER 13

Exercise and Depression

Abstract: Depression is a widespread mental disorder that presents with depressed
mood, loss of interest or pleasure, feelings of guilt or low self-worth, disturbed sleep or
appetite, low energy, and poor cognitive function. While the use of drugs is a common
practice, exercise is an effective therapy in the treatment of mild to moderate
depression. Exercise is also an excellent complementary therapy to the treatments of
antidepressant medications and psychotherapy for severe depression. Also, there is
strong evidence that regular exercise is effective in the treatment of depression related
incidence of co-morbid somatic illnesses (e.g., coronary heart disease, type 2 diabetes,
and osteoporosis). Board Certified Exercise Physiologists are in an excellent position to
motivate physically inactive and depressed clients to become physically active and to
optimize the mind-body effects of exercise medicine.

Keywords: Antidepressant, Chronic fatigue syndrome, Depression, Endorphins,
Exercise prescription, Psychotherapy, Regular exercise, Relaxation, Stressors.

INTRODUCTION

Depression is a mental disorder with a high incidence of coronary heart disease
(CHD), type 2 diabetes mellitus (T2DM), and cognitive decline (Blumenthal
2008). Patients are often sedentary with poor cardiorespiratory fitness. The
common practice is to treat depression with antidepressants and psychotherapy. It
is less common to treat with exercise medicine (Babyak et al. 2000).

EPIDEMIOLOGY OF DEPRESSION

Depression is a widespread mental disorder with high rates of relapse. In fact,
according to the World Health Organization (2004), 22% to 50% of the recovered
patients will suffer recurrent episodes within 6 months after recovery. Women
are twice as likely as men to be depressed, which is defined by the American
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Psychiatric Association (1994) as a mental disorder that presents with: (a)
depressed mood; (b) loss of interest or pleasure; (c) feelings of guilt or low self-
worth; (d) disturbed sleep or appetite; (e) low energy; and (f) poor concentration.

In addition to 5 or more of the following symptoms being present during the same
2-wk period that also represents a change from the client’s previous functioning,
at least one of the symptoms is either “depressed mood” or “loss of interest and/or
pleasure”.

. Depressed mood nearly every day during most of the day

. Marked diminished interest and/or pleasure in almost all activities

. Significant weight loss (when not dieting), weight gain, or a change in appetite
. Insomnia or hypersomnia (excess sleep)

. Psychomotor agitation and/or psychomotor retardation

. Fatigue and/or loss of energy

. Feelings of worthlessness and/or inappropriate guilt

. Impaired ability to concentrate and/or indecisiveness

. Recurrent thoughts of death and/or suicidal ideation

O 0 1 N D K W N —

Lifetime prevalence varies widely from 3% in Japan to 17% in the United States
(Andrade & Caraveo-A 2003). In most countries, the number of people who suffer
from depression falls within an 8 to 12% range. In North America, the probability
of having a major depressive episode within a period of 1 yr is 3 to 5% for males
and 8 to 10% for females (Kessler et al. 2003). The first depressive episode is
most likely to take place between 50 to 60 yrs of age. When the depressive
symptoms coexist with CHD (e.g., myocardial infarction), it increases the risk of
death ~2.5-fold. Depression is also linked to developing T2DM, and it is a risk
factor for osteoporosis (Ilias e al. 2006).

The Centers for Disease Control and Prevention (CDC) (2012) indicate that 8% of
persons aged >12 yrs (6% of males and 10% of females) reported current
depression. Females have higher rates of depression than males in every age
group. Males aged 40 to 59 yrs have higher rates of depression (7%) than males
aged >60 yrs (5%). Females aged 40 to 59 yrs have higher rates of depression
(12%) than females aged 12 to 17 yrs (8%) and females aged >60 yrs (7%).
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Among the states surveyed by the CDC, those with the highest levels of
depression are Alabama, Mississippi, and West Virginia and those with the lowest
rates of depression are North Dakota, Minnesota, Alaska, and lowa. The range of
depression is ~5% in North Dakota to ~15% in Mississippi. Depression is
involved in more than two-thirds of the 30,000 suicides that occur in the United
States every year, especially among white men 85 yrs of age or older.

EXERCISE MEDICINE

Regular exercise (e.g., 3 to 5 times-wk™ for 40 to 60 min-d"' with a weekly energy
expenditure of at least 17.5 kcal-kg'-wk™) is associated with a decrease in the
prevalence of mild to moderate depressive symptoms (Barbour ef al. 2007). Part
of the reason stems from the improvement in self-esteem (Fox 2000; Sonstroem &
Morgan 1989). Exercise releases endorphins that interact with receptors in the
brain that improve mood (Fremont & Craighead 1987). The effect is similar to
that of morphine and other painkillers (without the addiction) with a reduction in
the perception of pain. Also, exercise increases the positive feelings of self
control, social interaction, and cognitive function (Knapen et al. 2009; Somers et
al. 2006) (Box 1).

Box 1. Aerobic exercise and the brain structure and function.

* “There is an increasing recognition that habitual aerobic exercise enhances cognitive function and
attenuates age-related deterioration of brain structure.”

Tarumi, T & Zhang, R (2014), Cerebral hemodynamics of the aging brain: Risk of Alzheimer disease and benefit of
aerobic exercise, Frontiers in Physiology, 5,16.

» “Regular aerobic exercise preserves the microstructural integrity of white matter that is responsible for
visuospatial function, motor control, and coordination.”

Tseng, BY, Gundapuneedi, T, Khan, MA, Diaz-Arrastia, R, Levine, BD, Lu, H ef al. (2013), White matter integrity
in physically fit older adults, Neuroimage, 82,510-516.

* >“Aerobic exercise increases the peripheral levels of growth factors, which cross the blood-brain barrier
and stimulate neurogenesis and angiogenesis. Consistent with this, exercise-related enlargement of
hippocampus was accompanied by increases in cerebral blood volume and capillary densities. Enhanced
cerebral perfusion may not only facilitate the delivery of energy substrates, but also lower the risk of
vascular-related brain damage.”

Pereira, AC, Huddleston, DE, Brickman, AM, Sosunov, AA, Hen, R, McKhann, GM et al. (2007), An in vivo
correlate of exercise-induced neurogenesis in the adult dentate gyrus, Proceedings of the National Academy of
Sciences, 104,5638-5643.
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CHAPTER 14

Exercise Physiology: A New Healthcare Profession

Abstract: The epidemic of sedentary behavior is a serious public health issue that
requires the attention of exercise physiologists. The American Society of Exercise
Physiologists (ASEP) is playing a key role in providing a profession-specific
infrastructure for exercise physiologists as healthcare professionals. After all, exercise
medicine is a credible treatment and should be prescribed by Board Certified Exercise
Physiologists. Exercise medicine is the new treatment for heart disease, hypertension,
hyperlipidemia, osteoarthritis, stroke, type 2 diabetes, cancer, obesity, osteoporosis,
sarcopenia, aging, sleep apnea, and depression. Aside from Board Certified Exercise
Physiologists practicing exercise medicine guided by their own Code of Ethics and
Standards of Practice in their own healthcare clinics, it is inevitable that they will
become members of the medical team. Exercise physiologists should join the ASEP
organization, support it, and speak up to help with the professionalization of exercise

physiology.

Keywords: Accountability, Board certification, Code of ethics, Credentialing,
Exercise medicine, Exercise physiology, Healthcare profession, Professional.

INTRODUCTION

Over the past four decades academic exercise physiologists have defined exercise
physiology as a research discipline. The objective has always been to pursue and
develop the scientific knowledge of the acute and chronic physiologic adaptations
underlying sports training. While a better understanding of sports training, athletic
competition, and human movement is always important, it is also important that it
does not take precedent over the improvement of health and fitness, and the
prevention and treatment of chronic diseases and disabilities (Boone 2012a).

The ASEP exercise physiologists have dedicated their efforts to the prevention
and management of chronic lifestyle diseases. They have the scientific and hands-
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on knowledge and laboratory training to help prevent mental and physical health
problems resulting from a sedentary lifestyle (Boone 2014). The ASEP leaders
believe it is pastime to get beyond the user-dependency on the medical system.

The key is not the availability of self-monitoring technology to track information
about an activity at a personal level. Rather, it is the professional interaction,
discussion, clarification, and vision of responsible health habits between the
healthcare professional and the client. Changing behavior requires supervision of
the client’s exercise activities and personalized instruction and counseling that is
communicated in an understandable and personally relevant format.

The power of the technology used by Board Certified Exercise Physiologists
allows them to monitor clients and track changes that associate with prescriptive
exercise medicine programs. The growing use of direct physiologic access to real-
time data and/or regression equations to generate discussion and purposeful
analysis of the client’s physiology should generate increased interest in new
thinking for management of health and target interventions. The interaction and
collaboration between the ASEP exercise physiologists and clients and patients
will help change both from a passive view of personal healthcare to one of an
active participant in the prevention and management of chronic lifestyle-related
diseases (Boone 2012b).

EXERCISE MEDICINE AND THE HEALTHCARE IMAGE

The expression “Change your image. Change your life” is true for many different
reasons. The future of exercise physiology as a new healthcare profession is in the
exercise physiologists’ hands (Box 1). But, first, they must appreciate the
importance of professionalism and learn why it is important to promote the
professionalization of exercise physiology (Boone 2008a). To accomplish both,
exercise physiologists must learn what they think is either helping or hurting
them. After all, their thoughts literally make them what they will be. No doubt
that is why Emerson said: “A man is what he thinks about all day long.”

The first impression of an academic degree is most often what a person walks
away thinking. If you are an exercise physiologist teaching at the college level, do
you want your students leave your classroom or department thinking that you are
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interested only in teaching athletes to jump higher, run faster, or build bigger
muscles? If not, then, you may wish to do something about what the exercise
physiology contemporary image portrays (Boone 2015).

Box 1. Becoming what we think.

“We become what we think, what we talk about, and what we do. If we think that our work is for the right
reasons, if we think that our actions will produce positive results, and if we start living as professionals, we
will become our vision.”

-- William Thomas Boone, PhD, MPH, MAM, MBA
Board Certified Exercise Physiologist

The leadership within the American Society of Exercise Physiologists (2015¢) is
interested in developing and re-enforcing the image of exercise physiology as a
healthcare profession. It is part of the ASEP vision to help students think outside
the box. After all, since exercise is medicine, it is only logical that it is prescribed
by qualified healthcare professionals? Similarly, ask yourself this question: “Why
is a college degree important with respect to one’s career, particularly in the
healthcare industry?” The answer can be found in a parallel thought by Plato who
said that “The greatest mistake physicians make is that they attempt to cure the
body without attempting to cure the mind; yet the mind and body are one and
should not be treated separately!”

The greatest mistake academic exercise physiologists are making is that they go
about teaching their classes and doing research without thinking of their work as a
healthcare profession. Yet, exercise and medicine are one and should not be
treated separately (Box 2). Ask yourself, “Why did the ASEP leaders develop
early on as an integral part of the founding of the Society of exercise physiologists
specific academic accreditation guidelines?” The answer is simple and to the
point. After getting the facts about “what 1s” professionalism, after analyzing the
facts (particularly in regards to the established healthcare professions), they
arrived at the decision that exercise physiology accreditation was required and,
then, they acted on that decision (American Society of Exercise Physiologists
2015a).

While the path to attaining a professional healthcare image has its challenges, it is
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CHAPTER 15

Exercise Medicine

Abstract: Physicians need to prescribe exercise. Will they do so? Not likely in the
foreseeable future. Yet, exercise can prevent chronic disease and premature death.
Then, who will share the message that physical inactivity is the biggest health problem
of the 21st century? Who is ready to do something about the ~50% of all adults in the
U.S. will be obese by 2030? There will also be “7.8 million extra cases of diabetes, 6.8
million extra cases of coronary heart disease and stroke, and 539,000 extra cancer
cases” (Wang et al. 2011). Board Certified Exercise Physiologists are scientifically
educated to take on obesity, diabetes, and cardiovascular disease as well as depression
and hypertension by prescribing exercise medicine. They understand the science of
designing personalized exercise medicine programs to fight illness and poor health by
promoting healthy lifestyle behaviors.

Keywords: Active daily living, Benefits of exercise, Chronic diseases, Evidence-
based healthcare, Human and economic cost, Professionalism, Quality of life.

INTRODUCTION

Chronic diseases are here to stay. No one in the U.S. or elsewhere is going to
escape death, whether it is from an unhealthy lifestyle or not. The world is
redundant with heart disease, chronic obstructive pulmonary disease, cancer,
stroke, osteoporosis, type 2 diabetes, cystic fibrosis, meningitis, rheumatoid
arthritis, and much more. Many people of all ages and gender suffer from several
of these diseases! Life is a challenge that is driven by a mix of known factors that
contribute ~40% of the total healthcare costs and associated morbidity and
premature mortality. The ASEP leaders encourage all Board Certified Exercise
Physiologists to share the message that exercise medicine is the equivalent of a
powerful drug to treat chronic diseases and disabilities (Boone 2009b).

Tommy Boone
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PHARMACOLOGICAL BENEFITS OF EXERCISE

There is irrefutable evidence that exercise prevents and treats osteoporosis, which
affects more than 200 million people worldwide. Research findings show that
lifting weights and aerobic training help to increase bone strength via the increase
in mineral density (BMD). Aside from regular exercise strengthening muscles,
optimizing the cardiovascular system, reducing blood pressure, raising the number
of red blood cells, improving the quality of sleep, improving mental health,
controlling body weight, and avoiding disability in the elderly, there is good
scientific evidence of the medical benefits of exercise medicine improving the
muscles’ ability to use fats (thus preserving intramuscular glycogen during
exercise), alleviating low-back pain, decreasing the onset of cataracts and age-
related macular degeneration, and reducing the risk of colon cancer (Boone 2006).

An increasing amount of evidence indicates that exercise may very well be the
best medicine for much of what is problematic in society, both mentally and
physically (Berryman 2010). There is also evidence that the benefits of
individualized exercise often help in reducing the side effects of medications. But,
although some clinical practice guidelines are now recommending exercise as a
therapy, the medical profession does not presently hire exercise physiologists as
part of the healthcare team to prescribe exercise medicine (Box 1). While the
reasons are complex, it is worth a brief analysis.

Box 1. Primary care physicians should hire EPCs to prescribe exercise medicine.

When it comes to preventing and treating acute and chronic diseases associated with physical inactivity, the
physician could simply hire a Board Certified Exercise Physiologist to design and oversee an exercise
medicine plan. The physician can continue to address the medical issues and concerns of his/her patients
while referring the exercise medicine prescription to the ASEP exercise physiologist to cut the risk of future
health problems. By incorporating the profession of exercise physiology into the physician’s routine
medical practice, physically inactive middle-aged men and women could reduce their risk of cardiovascular
and cancer related mortality and disability from joint diseases and depression.

Exercise Physiology: An Evidence-Based Healthcare Profession

It is likely that physicians will agree that exercise has preventive and therapeutic
health benefits. Yet, why would members of the medical profession hire someone
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who says he or she is an exercise physiologist when the resume indicates a degree
in exercise science or health and sports science? Medical doctors understand that a
degree in medicine is necessary to practice medicine. Lawyers cannot practice law
without a law degree. The same is true for physical therapists, occupational
therapists, nurses, and dozens of other professions. Can you imagine calling
yourself an athletic trainer without a degree in athletic training? No!

The importance of an academic degree giving rise to specific professional duties
and responsibilities is not new. The connection between the two has been part of
the credibility statement and identification of specific professions for decades. It is
tragically ironic that during the past 50 yrs department chairs and exercise
physiology faculty have done very little to promote exercise physiology as an
accredited academic degree (Boone 2014).

But, if the medical community understood that the ASEP leadership supports their
thinking by having developed very specific steps to earn the professional title —

Board Certified Exercise Physiologist — isn’t it reasonable that doctors would
reach out to the ASEP exercise physiologists as credible healthcare employees?
From the ASEP perspective, Board Certified Exercise Physiologists are “the”
healthcare professional to safely prescribe exercise medicine. That is why the
ASEP exercise physiologists should be hired to prescribe exercise when
physicians are treating chronic diseases just as physical therapists, physician
assistants, and nurses are hired to work with physicians to help patients improve
their health in accordance with their profession-specific practice standards.

ASEP Board Certified Exercise Physiologists are held accountable to a code of
ethics and standards of professional practice (Boone 2009a). They are responsible
for evaluating the “physiology” of exercise-related diseases and disabilities. With
proper counseling and individually prescribed exercise programs, improvements
in fitness can produce mental and physical health benefits. The lowering of blood
pressure and the improvement in lipoprotein profile along with the enhanced bone
mass and decreased risk of falling are so important that exercise should be
prescribed by qualified healthcare professionals (Boone 2012; Boone 2009c).

Regular exercise has a positive influence on the mind and body. In fact, this idea
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CHAPTER 16

Entrepreneurship and Exercise Physiology

Abstract: ASEP Board Certified Exercise Physiologists’ education and laboratory
skills are decades ahead of fitness instructors or personal trainers. This is why they are
recognized as a healthcare professional and entrepreneur. While the idea of starting a
healthcare business driven by the scientific knowledge that is identified with exercise
physiology is relatively new in academia, it is becoming increasingly popular. Given
the health issues from chronic diseases, it is an opportune time to start a business that
evaluates and prescribes individualized exercise medicine to patients and clients of all
ages. This means that students should take several business courses while in college.
Starting a healthcare business requires a lot of work, persistence, and passion along
with consulting with an attorney as well as an accountant. But, like life itself, the
declaration of intent and personal permission to “just do it” are a sufficient beginning to
setting the course to be successful. It all begins in the mind of the believer. Belief is
power!

Keywords: Business plan, Entrepreneur, Equipment, Fixed lease, Insurance,
Lessee, Occupancy costs, Operating expenses, Sole proprietorship, Tenant.

INTRODUCTION

There is something special about college graduates who have taken the time to
plan for their future after college. More often than not, they have been influenced
by their parents or a college teacher from a different department who encouraged
them to think and act as an entrepreneur. In other words, the students learned that
it was important to decide their professional mindset. They did not want to settle
for working in “Bob’s Gym”. Instead, they wanted to start their own healthcare
business (Boone 2012a; Boone 2012b).

They learned that their future as an entrepreneur depends on their determination as
exercise physiologists to adapt, change, and grow to be successful in marketing

Tommy Boone
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their own business. But, while the emerging paradigm (i.e., the role of exercise
medicine in the promotion and maintenance of health and well-being) does not
require a doctorate degree in exercise physiology, there are questions that need
answers. How soon should students become familiar with business transactions to
help evaluate their business options? Will academic exercise physiologists rise to
the occasion of teaching students about small business fundamentals, products
and/or services, and what healthcare markets will be serviced? What are the rules
and regulations of operating a small healthcare business? What kinds of licenses
and permits are required to specialize in entrepreneurship? Who are the clients?
When will the business get underway? How will relationships with healthcare
professionals in the community be built? Will it be obvious when necessary to
change directions, strategies, and will there be the drive to stay the course?

Answers to these questions will come with new thinking. As James Allen said,
“Our thoughts determine our destiny.” Imagine, students just graduating from
college sitting for the ASEP Exercise Physiologist Certified (EPC) exam to earn
the professional title, Board Certified Exercise Physiologist (American Society of
Exercise Physiologist 2015a). Now, imagine that they are interested in starting
their own healthcare business. Will it be a challenge? You bet. But, starting their
own business is obviously better than being a fitness instructor without health
benefits or a part-time exercise specialist job in cardiac rehab.

Increasingly, more Board Certified Exercise Physiologists want to learn more
about the entrepreneurial spirit. They have the desire to understand it, and they
believe they can do it by developing a step-by-step plan as to how the business is
expected to operate, make money, and help clients. They have studied the
dynamics of marketing and advertising, and they have taken to heart advice from
family members and friends, and others (e.g., lawyers, accountants, and bankers)
to help avoid making critical mistakes (Berson 2011; Boone 2008; Boone 1998).

THINKING AS ENTREPRENEURS

Academic exercise physiologists must step up to the plate. They are uniquely
responsible for changing the thinking of exercise physiology as a discipline to that
of a healthcare profession. Avoiding and/or postponing support of ASEP cannot
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help the students become successful. No matter how busy they may be doing
research or for whatever reason they may want to stay disengaged from ASEP,
academic exercise physiologists must see the value in teaching basic business
management skills to help their students become self-employed business owners
(Boone 2015a; Boone 2015b; Boone 2014; Boone 2011).

“This means there must be special moments at work or elsewhere to share with
their academic colleagues the importance of ASEP and its work towards ethical
thinking, accreditation, board certification, and standards of practice. Even though
they may know little about each, by virtue of their identity with exercise
physiology, they are responsible for extending themselves to help market exercise
physiology, and to help change the work of exercise physiologists from the fitness
gym mentality to that of a healthcare entrepreneur and innovator” (Boone 2009).

The most important caveat is that if exercise physiologists believe change is
possible and they are willing to make it happen, then, it will happen but only in
proportion to their support and that of their colleagues. This means sharing with
colleagues the importance of supporting the American Society of Exercise
Physiologists (2015¢). It means communicating with local physicians that Board
Certified Exercise Physiologists have the professional scientific education to
safely prescribe and supervise exercise medicine for their patients? The physicians
need to know and trust that the exercise physiologists’ judgments are not
compromised by financial ties to metabolic devices and sports supplement
companies.

Academic exercise physiologists need to understand “that the students’ education
should reflect the real-world environment, including how to write a business plan,
anticipate new market development, expansion strategies, and financing a
business” (Boone 2012). Also, while doubts and mistakes are part of “the big
picture”, students need an understanding of why and how to buy adequate
comprehensive insurance and plan for liability issues (Boone 2000).

While fitness professionals and physical therapists may think they are experts at
prescribing exercise medicine, the fact is they do not have the exercise physiology
education that Board Certified Exercise Physiologists have. Exercise physiology
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