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Abstract

Chronic obstructive pulmonary disease (COPD) is a major public health problem. Its prevalence
and mortality are increasing throughout the world. COPD is expected to increase in prevalence and
mortality over the coming decades. It is also projected to be the fifth greatest cause of worldwide
burden of disease in 2020 and the third most common cause of death internationally. Therefore,
pulmonary rehabilitation plays an essential role in the management of symptomatic patients with
COPD.
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Pulmonary rehabilitation is an evidence-based, multidisciplinary, and comprehensive
intervention for COPD patients who are symptomatic and often have decreased daily life activities.
Integrated into the individualized treatment of the patient, pulmonary rehabilitation is designed to
reduce symptoms, optimize functional status, increase participation and reduce health care costs
through stabilizing or reversing systemic manifestations of the disease.

Recently, pulmonary rehabilitation is the standard of care for patients with COPD who remain
symptomatic despite bronchodilator therapies. However, there are a variety of settings in pulmonary
rehabilitation services and there are questions about specific aspects of pulmonary rehabilitation
programming including components of rehabilitation program, duration of rehabilitation, target
populations and timing of rehabilitation. Therefore, this article will present the essential components
of pulmonary rehabilitation: patient assessment, exercise training, self-management education and
psychosocial support and describe their processed by evidence-based guidelines from many institutes.
Also, this will focus on the potential roles of physiotherapists who respond for prescribing and
supervising the exercise component of the program of pulmonary rehabilitation.

Keywords: Pulmonary rehabilitation, Chronic obstructive pulmonary disease, Physiotherapist
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Foundation and Australian  Physiotherapy
Association. 2006) UBN9NY Canadian Thoracic
Society Clinical Practice  Guideline 2010 g
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Celli and Connors, 2009; Nici, et al. 2010;
Jenkins,et al. 2010)
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1.1 BODE Index iJuswiiusziiiunang
susssvesfihelsntongaiuidods ferazuuy 0-10
ARIINNATINYDY 4 AaLUIn1UsEIEY Usenouniy
futiiaanie (body mass index) N15Y119 UV
szuunela (respiratory function) 81A1518U
willey (dyspnoea) LagAMUNUNIUYBINITEDN
&Ny (exercise tolerance) #annsefl 1 10
BODE Index flfn1nn agUstisefunnnuquLsses
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dudwiannisaisnanissendinlugelfdu
08197 TwslduAkIme s e ez s
Uszdns m*wsuaqmaﬁyuvjamiamWﬂamiuﬁﬂwﬁﬂ
A8 (the Australian Lung Foundation and
Australian  Physiotherapy Association. 2006;
Hodgkin, Celli and Connors. 2009; American
College of Sports Medicine. 2010b)
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mswﬁ?‘i 1 : BODE Index

Variable

Points on BODE Index
0 1 2 3

Forced expiratory volume in one second (%
predicted)

Distance walked in 6 minutes (m)

Modified Medical Research Council dyspnea scale

Body Mass Index

> 65 50 - 64 36 - 49 <35

> 350 250 - 349 150 - 249 <149
0-1 2 3 q
> 21 <21

12 nsasiadnaussaninlenlneis
spirometry #an1snAdsvaNsIannUaneg1ady
IAIFIU annsaUsdanuRaunfinieaisinenves
msmelalugthels wigliledudsndnveane
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sunsavewthe lutagtu leuldnsudsssduaiy
qumwaaﬁﬂwimﬂaﬂqmﬁuL‘ga%’mmLﬂmsﬁﬁuaq
Global Initiative for Chronic Obstructive Lung
Disease U 2010.
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dnwaiz fie 1) n1sUssiluanigeInIsveumiles
Taun n1sUsziiiumy visual analogue scale (VAS),
modified Borg scale for breathlessness FgAU
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Y9 9941UAY Medical Research Council
Breathlessness scale (MRC scale), 2) n1suUseLiiu
FrawuvasUMUVaNERIY Faazdduiauieatiu
ansneuwiles I baseline dyspnea index
(BDI), transition dyspnea index (TDI), chronic
respiratory disease questionnaire (CRQ)
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MRC  scale &wnnfinswdeusl MRC scale 1
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Australian  Lung Foundation and Australian
Physiotherapy Association. 2006 ; Hodgkin, Celli
and Connors. 2009) ®g1alsianu MRC scale tJu
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Usziliupuanusavesniseaniiaenie laun n1s
nagou field tests, activity monitors Wag
cardiopulmonary exercise testing % field tests
azfimnuileanss virlddne Tdgunsaides wayll
soeinluiesuifinns  (Hodgkin, Celli and
Connors. 2009; American College of Sports
Medicine. 2010a) lng field-based walking test i
fouthulddmsuiinelsnengaiusededt 335
AD NIINAFOULAY 6 U (six-minute walk test;
6MWT), nsiRunaaaulundusuuLiinaI1uia
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(incremental shuttle walk test; ISWT) agn1siau
nagoulunduMIsAUNUNIY (endurance shuttle
walk test: ESWT) @snisvedeuiiies 1 35 g
WiganadmsunisusaiiugUlrsnewdilusunsy
‘ﬁluz\ljamsamwﬂaﬂ (the  Australian  Lung
Foundation and Australian  Physiotherapy
Association. 2006; Pryor and Prasad. 2008;
Hodgkin, Celli and Connors. 2009; Jenkins, et al.
2010; American College of Sports Medicine.
2010a) ﬁu’dﬁﬁﬁwuﬁ‘ﬁﬂmmﬁu’jw N1SNAADULAU
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(breathing and pacing techniques) INANANTT
Uszndanasanulenergy conservation techniques)
AMULTILTIVDITEEN9AT1INNY (extremity strength)
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vau(functional task performance) wagUssiily
N15U58N0UB1TN (vocational
(Hodgkin, Celli and Connors. 2009) @auluginis
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evaluation)

RosERuDINITNOUMTBERAL SERUAT NI SaTY
msvhRRnT U Iolullagiu 1 London chest
activity of daily living scale uaﬂmﬂﬁf 9191435
Juiinfanssy (activity monitors)  dudunisia
lagnsein gUagdanuaruisalunisinfanssy
agnals 1wy nasléiadestudng (pedometer)
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Tuaudifeny triaxial accelerometer %éﬂqﬂﬂiai
Maowind Wuissnsdssdunsindoulmday
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wdeulmvsssesmeianun
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(generic questionnaires) YU sickness impact
profile questionnaire (SIP), the generic Medical
Outcome Study Short Form 36 (SF-36),
Nottingham  Health  Profile (NHP) hay
wuvgeuauAMNAMAIARNIElIA (disease-specific
questionnaires) Al#luffthelsadongaiuFess Loy
chronic respiratory disease questionnaire, St.
George’s respiratory  questionnaire  (SGRQ),
breathing problem questionnaire (BPQ) law
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mamﬁ"ﬁmaﬁuvjamsamwﬂamiﬁﬁﬂ’jwquaa‘u
puAuAWIIRAlHIY Gwuvasuau CRQ 2gil
msmauauawiamsﬁuﬂamiamwﬂa(ﬂuizstL'Jm
Fldrninnslduuuaeuny SGRQ (the Australian
Lung Foundation and Australian Physiotherapy
Association. 2006; Pryor and Prasad. 2008;
Hodgkin, Celli and Connors. 2009; Jenkins, et al.
2010) Fatu ﬂﬂiﬁuvjauﬁiaﬂwwﬂam Jududes
Uszlilunn MTInvesUlgmeuuuaauniueeng
ffos 1 uvy et Tausslovdillivosasesaudy
gﬂﬁiimwﬁgﬁmﬂizﬁw%mwmmIUiLmimmﬁy\ij
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daufl 22 nsfineaniidnie (Exercise
Training) nstineenidsniety Wussddszneud
a"’lL‘T]uasméaﬁ'm%’dﬂil,mimmsﬂyuwjamiamw
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Wasuwawesinlonduie uazUssavaninns
wenueadianas usnaninsiasuuamnalnves
n1sniele n1svineuinUnivesndiuioniela
auAnUnfvesnisuanildsuing niswasunlas
Au3T0N NNl ANNlavuINIg
wazenisneumies daudutladeiivialiiinnis
drfinniseanidenieluduae (Pryor and Prasad.
2008; Hodgkin, Celli and Connors, 2009) 9
wifd1gvanaziionnisneuinilesyinlidnine
mnuansagegeluniseaniidaniefiazdanals
Annsdsunlameassine) fie Inisiiinves
oxidative enzyme Laz@NTINNINAITOOAAIRINIEY
Fu wadnasAnwafiiruninudn Tufuaedlsl
annsaineanidemeluseiuanuntnunAdain
Uselemlvpanisesnniaeanieguny (Nic, et al.
2010) #ann1SHNERAARINEEIUSUTUSIATUAIS
ﬁuvjamiamwﬂam AI5UTENBUAIENITHNAIY
NUMUTBILIULAZYT NsEnAdendraile Tag
TsunsunisinaAmuaeneUisusas :1eanua
YBININAFOUNITOBNASIN AL INa Lo
1§ Feazfiansandennumin (intensity) szaziian
(duration) A (frequency) sfiannsilnuuutdu
grsaduntdniua (interva) niosotiios
(continuous) JUKUUNISAA (mode) Ao N15HAY
n15dudnseiu u3on15eaniIdInI8uLTY LAy
A1run1andalun1sidn (progression) Ta el

LIN1IN15TAlUSUNTUNTEENAIEINTE Hann519il
2 Wl mafvuemunnvesn1seeniidenie
aunsaldinugives American College of Sports
Medicine Fauuwfinvasaundnlunisifanssy
a9 manelilu 6 syau Ae sduluiun LN
Ununang witin wdiannuagviinannilan Fedu 270
waMenTsiugaussanmyandinaiaundiasiy
miaaﬂﬁwé’qmmﬁ'aLﬁmmmmumuﬁm%’uﬁﬂw
A1U1T0AINUATEAUANNNTNYDINITODNAIAINTE
AD SzAULUNDNIEAUMLN WinduSesag 50 - 80 983
893N 9AUVBI189aA (maximal heart rate)
viseilszfuanuidnneumilesasudiainisunn
MeFULUUNISHN AD NITIAY NISAUAIENIY N3
Hudnseuegiuil szezamsiinuig 20-30 Wil
sonssauilunisiin 3 adwioduani lasdesey
melan1snivauguaseeloy 2 adsraduandt 3
adetioumsiinsilingiuau 20 ad wiasveriian
msﬁyuvjmu 6 §UnMA TainsLiinALAImTveq
n13EN azs‘ﬁ’uﬁummamwmaa@'ﬂwLwiaxiwmﬂu
d1Any lnwenaiiansanySuauvinyensinyneg
5 adennsiln (the Australian Lung Foundation
and Australian Physiotherapy Association. 2006;
Ries, et al. 2007; Pryor and Prasad. 2008; Global
Initiative for Chronic Obstructive Lung Disease
2010; Marciniuk, et al. 2010; Nici, et al. 2010;
Jenkins, et al. 2010)
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Canadian Thoracic Soaety (CTS) -Clinical Practice Guidelines, 2010
° ﬂ’liﬁ]ﬂaaﬂmaﬂmﬂvmmuLL@IiUﬂLLaumiBJﬂﬂ’la\‘iﬂa’lﬁ,JLuaGl’JEJLL‘NGI'me ﬂamﬂiuwﬂw
Tﬁﬂ‘damamﬂuwawmmumaﬂuwamiamwﬂam

° ‘quJuL’Ja'PUENI‘U‘iLLﬂSNﬂ’]iWuﬁﬁﬁJ’ﬁ’ﬁﬂﬂ’]WU@ﬂ Uszann 6-8 dUan

Global Initiative for Chronic Obstructive Lung Disease (GOLD) Guidelines, 2010
o mnuiveansiln : 3 adwoduni
® szauAUntn : Jewuay 50 vesANAINITageanvesseniglunslideandiauressianig vy
ganfdadiufl (peak oxygen consumption) AuGsAMENUINUYEISINNERaLNTaDenEIne e
(maximum tolerated)
o szuzien : 10 - 45 niidends eghaties 6 A
o ipwainisaenmdinie : My TUsknsunseenidnawuudelomiounuuda

Practice Guidelines for Exercise Prescription (Pryor Jennifer and Prasad Ammani. 2008)
o anuivesnsiln : oghatien 3 edwladuani Taefinnneldimsmuaugua 2 adsadun
® SAUAMUNLN : AINUAIINDINTT AD mivﬁumm%’ﬁﬂmumﬁaa (Borg score) Aiv 4 — 6
V399INHANTIVAGDU e Sovay 60 — 80 mamammmsaaqamamamsiuﬂﬂiiﬁjaaﬂ%Lau
YNNIV EONEUFUT

® STyLLIANNISHNDBRNANEINTY : 20 — 30 U U 20 ASINISHN 9B 7 - 12 dUavi

° szmmmmiaaﬂmaqma NIIUNDINANGINIBLUUYN (interval training) TUsunTLEN
ponmdimensuuuiinrnuudusuazarumuny wasilnludunduileuruuasan

American College of Chest Physicians & American Association of Cardiovascular and
Pulmonary Rehabilitation Evidence-based Clinical Practice Guideline, 2007
o TUsunsunisilneenmdeniy msiinndnudediietestunisiu
o sziumuntinveanIseaniaInetdeswasuin daumduussleviniediinlugiae
o msinanuudusweindunielulusunsy szvhliifineunduswaranevenaunileld
® N1598NMAAINIELVULUY unsupported endurance training ﬁ]vLﬂuﬂiviasauamsummal,l,a“
mmwmas‘lu‘lﬂmmiumimw
° ivavLamsuaahliLmsmmiWuWammmeaﬂ 6-12 &Uanoi axlsiwadlunanesuiiodieuiu
ivavnmﬁuaamsmwuaaﬂ’m
o msineanfdimediuniissiuauninresnmsesntideinennn aElinan1easinels
11NN INSRATUSEAUL

American Thoracic Society/ European Respiratory Society, 2006
ANURYRINTSEN : 3 ATwadUAY  Taginanelanismunugua 2 aSsradunm

) o A ) ° v 1 ) Ve ~ a
sgRuAUvin : luwsentin lneivualillaseAuaiuidnveuwmiles (Borg score) fio 4 - 6
SEELIAN : VUIUDLILRY 20 ASINISEN

%ummmiaaﬂmaqma NMHNDINANAINIBLUUYN (interval training) T,UiLmimJﬂ
ponmdimesuuuiiurnuudusuazarumunu wasilnludunduidewsunaran
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duANURINTeINITHNBNASINIERIN
HAUDINITNAGOULAY 6 W71 AAUAAINUNTINVDY
Ansin e Sosaz 80 vasnUSIRALTIldIINNTS
NAEOU LAUANIZEENIINISIALEBNAIAINIEAIBNNS
auszoznan feg1atu glhesenildnanis
VdOURY 6 1Tl WinfusTEEN1S 360 WAs Wiedn
Juanu$radewiiu 60 wasdewd 18 mun
STYLLIANDNANSIUIUL 15 WY wAsilTyey
vmfmLauaaﬂﬁwé’qm&uﬂﬂws’]m’f Ao 720 LWAT
(the Australian Lung Foundation and Australian
Physiotherapy Association. 2006 ; Jenkins, et al.
2010)

Tunseenindsmetiiifinanuuduses
naietu Muuslitianuwinuesnsilnndnuie
wiazsin Ao Sruruthuinvdeusadunuiivinly
né”mLﬁaﬁmﬁuﬁm'ma'lmmiumsméhﬁwwuqaqm
$1wm 10 ade (10 repetition maximum; RM)
UftRsuan 10 adwioyn vie 812 adwlayn a1
Winsuau 1-3 adudledesnsifiuauinimin uas
armilunsiln 2-3 adsseduasi Tneiidremgain
sEwinensiinednetos 1 Yu Fafideiauauwuzin
sUMUUNISHNneenA1IdanIgdIuLIUUUY
unsupported arm  exercises b NITENLIY A
damalannuessamefivh dnasonsiiutuwes
NSENEWDINIAYDIDNTLIULUT NBUAZANTAEY
ommvesaiusilaeenlusgsgaild v
yoanduiensyiauuaznduientiiewnniy
:ﬁ'wmﬂﬁauuﬂaamamaiwa&Q’{Jw 39913n811031
AM59ENAAINIBLIY dIRalrs1anein1svin

muldifisTusaranudesnisvesnismela
(ventilator requirement) Tun19¥I19IUAN WL
Wertuanas dufe fUaedaiuaiuisalunis
yeuresinaniedisusuity dmfuzluuunis
penidsmefioifiuanuudaussdiundruion oz
wiunduniedurduni (quadriceps) #aensiln
wasulni1an1emudn w1y (functional
exercise) lawn miqﬂ%u@u (sit-to-stand), N15117
Futula (step-ups), MstofTanils (wall squats)

(the Australian Lung Foundation and Australian
Physiotherapy Association. 2006; Hodgkin, Celli
and Connors. 2009; Jenkins, et al. 2010)

PnmsAnwiEILE wudn mslinisriuen
nauMIRaNAIaINIeUTzaIM 15 Wil nslen1seen
MAINBUUUTN AD MIDONAIRINILFRUIZAUAIL
NIN-LU1Y89N1599NA189N8 (alternating high and
low intensities) wagn15tDONTLAULATL (Oxygen
supplementation) 9za1UISAANAMNMINYDINTT
sonidamelugiasunsseld (Nidi, et al, 2010) s
Han1saUaUeIvaINTseanmaInelugUlelsalen
gnfuFods ardswarlufumsussanuduiudues
mMavhnussUUUsEamaznaie(neuromuscular
coordination) Usg@nsninvesnalnnisvingu
(mechanical  efficiency) LARNN1TUTUAIVDITE U
aoalAoALaziila (cardiovascular adaptations)
wazmswasundasweindnile (muscle changes)
(Pryor and Prasad, 2008)

doufl 3 Aadwfiienisdanisautes
(Self-management Education) n15l#AMu3IA
fUreanfuduysannsitddauestusunsunis
funaussonmuen lnssjmiuasdaadaliinns
WawnueavedUle Ivnven139an1smenuies
(self-management  skill)  WAENITYLANULDY
Fauumansdnazdidnuazidunguidng Mufunis
AnUfURuarnsuitamaieanunvesiUleuday
578 laglan1zn1ssnul fURd T unsuseidiu
uazfudesInns mMsmuauLarInwlaLAne s
Mi3uvedlsn G’z’iamﬂﬁmmﬁmaLﬁ%mé’wﬁauuzﬂw
Mnngidsmgluuiehidedduinguainaisdne
fi1un1nuin n1s¥anisaauidaenuieadl
Uszdngnnddeaniizavainvesiiieuazannis
$nwimranisunndld Fanasliaauiunguae
ausadaniadunisdnauiilunguvsenisi
anuflanzyana Tnevhdenuiivmzdmiu
fteituganssaninvon Téud madnyud inada
nsldenu nazlaruinis nstesdunazdnnig
9113 5UTedlsA Useloriunin1svinAanssunig
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NMERNY agn13eeni1denie (Hodgkin, Celli and
Connors. 2009; Nici, et al. 2010)

doudl 4 nvsaduayudiudadeay
(Psychosocial Support) A1113ANN97a (anxiety),
9IN5TULAST (depression) LazyinyzN1TIANITAIY
auesihifivsyansamiifisane azdmalilsaven
gatuFededimsduiulsauntu msatfuayums
INFIAULATNITIANITAUNYANTTU FeTAUNINOY
Audiuvesnisiiaiiud Famsiunisieunane
WALANITIANITANIULATER TABNUIN NTHOUAATY
ndruidedisinnia progressive muscle
relaxation latflgeanainisinnneialazdnal
91n1IneumilesAtusnde n1sliaudnly
asouAdaztiiouunsundunguativayuianssy
Giwruaqmﬁ\lyuvj PwdaasumuesudveUae
Tt oghdlsfnulugtasmeiifonnistiemsia
Sudusiomengtasosnanlusunsumsiluyuayas
soliileunssnnfudidernglaenss (Hodgkin,
Celli and Connors. 2009; Nici, et al. 2010)

dyuna

mifﬁ’ﬂi‘dsLmsmqi%\luvjammmwﬂam
pg1aliuszaniamlusunisAniienuasUsyiliu
U msfineendidenie auditenisdanis
AULBtLazNITAtuAYUAIUTAFIAN F2A1UTH
AsauAquingUsrasdndnuasnsiuyaussnnn
UanuaziinUselevigegasanisdnnisguardelsa
UengaituiFess dsthnonmirdadmduyaainsi
Haudrdglunisatunulardnnisiusunsunig
fluganssonimvealfiandususssuegned
UsgAvsnw uenani anuidilanageiudiudle
vaetekazd drudrAglunisuandulving
frfiunuiunisinyiiiuniienudeidesuasin
Uszavsua vilvigtaesionnisveumilesuazenis
FOUMIBITNNLANA LRUAIUNUNILYDITIINY
Tunseandidenie wedsdsmalfnunmiinves
ftheitu Ssorananaléd nisiuganssonmyen
ogsiluszAndanlufvaslsavongaiuiios

wANI0TILaAN15EA9 Tun1sguasnuinienis
WINVEUagaNsIEUIRIUTEIAYIALABN Wl
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