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Abstract

Purpose This experimental research aimed to
determine and compare the effect of aerobic
combined with diaphragmatic breathing exercise and
aerobic exercise on pulmonary functions and
respiratory muscle strength in smokers.

Methods The sample group consisted of
male and female smokers aged 18-59 years who
received counseling to quit smoking from the Thailand
National Quitline. A total of 24 people were divided
into 3 groups, with 8 people in each group. These
groups included the control group (SCCT; n=8), which
did not receive any exercise training; the aerobic
exercise by running 30 minutes combined with
diaphragmatic breathing group (SCBE; n=8), and the
aerobic exercise by running 50 minutes group (SCAE;
n=8). Both exercise groups engaged in exercise three
times per week for a period of 8 weeks. Before and
after the experiment, the researchers conducted
pulmonary function tests, measuring the Forced vital
capacity (FVQ), the Forced expiratory volume in the
first second (FEV,), The FEV,/FVC, and the maximal
voluntary ventilation (MW). The respiratory muscle

strength, including the maximum inspiratory pressure

(MIP) and the maximum expiratory pressure (MEP), was
also assessed. The results were then analyzed
statistically using repeated measures two-way analysis
of variance at a statistical significance level of 0.05.
Results The results indicated that after eight
weeks, in the SCBE and SCAE had significantly higher
FVC, FEV,, MW, MIP and MEP than pre-test (p<.05).
Moreover, it was found that the SCBE group exhibited
the MIP and MEP increased differently from the control
group (p<.05). The SCAE group showed the MW and
MIP, with a statistically significant difference from the
control group at the 0.05 significance level.
Conclusion The recent discovery illustrated
that engaging in a combination of aerobic exercise and
diaphragmatic breathing exercises, as well as aerobic
exercise, can enhance pulmonary functions and
increase respiratory muscle strength among individuals

who smoke.

Key word: Aerobic exercise / Breathing exercise /
Smoker / Pulmonary function / Respiratory muscle

strength
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3080 LERaY 15 AS9 Aen1511819491 2 U

welasen 4 Uil (2:4) uay 3 1A wRas 20 ASq
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Wnsywinawn 30-60 Junit ndeantiulfeanings
neuvuuelsindrenisisuugnavievuiuund
nsflnustazedusznaudie nseuguineniede
msBawBeanduile 5w uagisugnaniouu
Huund 30 w1t Tarumdnluniseensdnied
40-60% V999R51N15AUIDIRITad1589 (Heart
Rate Reserve; HRR) Iﬂeﬂfffqm Target Heart rate
= (Wintensity training X [HRmax = Hriest]) + Resting
Heart Rate TnedUa19idi 1-4 1¥ar1undnszau
Urunansdl 40-50% vo38ns1n1siduansiale
d1509 Uavidl 5-8 TomnuniinseiudIunaisdi
51-60% VDIBNIINTITLAUVDINILAE1TD9 WaznIs
ABNEEUMIENITAY 5 WTl 533 8 dUA%

3Un 1 msinmeglasuuldnedeay
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20NMAINIY KATOLYNAWI MSANaNAIRINIY
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nénanile 5 undt dUanid 1-4 1anumdnszdy
U1unanadl 40-50% ve48ni1n1siduvessiila
d1509 50 Wi dUAiN 5-8 TdmaminseiuUL
nansil 51-60% vo48nT1NIIHUTesiladizes
50 W KATNITAAIEUMENITLAY 5 W1l 59U 8
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3. MAIINHNIUATU 8 FUAIM UaaviinIg
NARDUNAINITNARBY (Post-test) lnangueiogng
lATUNITNAARUAILUSATUASTINET FauUs

AIUANTTANINUDA LazA? LLﬂiéj’]Uﬂ’J’mLL%QLLiQ

ypsnduifonesle auduneusuruntseaay

Aoun1snaes (Gupeunisiudunsiselude 1)
nsAATENdaya 11AMNIATIEiNaNIS

AIUNITILATILTAMUWUTUTIUADINTUUY
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Nsziuauiitedfen .05
NAN1539¢

1. #84N15MAa8d 8 UMY NUAINY
LANFEIIUDIANRAYAILUTAIUATINGT LAwA
mikUsAniminvessmelagafviliianiengy
2ONANAINBLUULBLSUNLNEIDE9LALY dA1anad

1 = o 2 aa 1
p8198ldudAYNI9EDR (p=0.03) uaznquUAIUAL
Hannuduedslided1Ayni9aia (p=0.001)
a = a Y] a
WalSeuLfisununauni1snaase wagliiinany
WANAIIAUTENINNGUNITNARDY Aakanaly
a
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MasneuuukelsUnifieag i) IANULANGNS
sewinanguanuauegsilfeddymisaiffise sy
05 Aruudanssweanduienslaoonudanis
nnae voingurnmglasiuduniseaniidenieg
wUULBLsUNIAIULANAITENINNRUAIUANBENS

a o (%

Hod1AuNI9adAnseaivu .05 AIAIULTILTIVDY

o

naulomgladimainmaaesvesnguiinmela
saufduniseendidintswuuwalsdn
wagngueanmasnekuuLelsiniiigsoenaie?
ANUBANAIITENINNGUAIVANDE 1T AN
aad (% 1 ! v !
atifnszau .05 laglufinuunnd1eiuseniig

1 o v

nNaueaNMAaINIY 2 Nax Aawandlunnsan 2

9

M990 1 NS HUBUALRALALUIAUES TINENTENINNBULAENAINTNABDITENINNFUAIUAY

naufneanfidinieuuuwelsiniudunismelanisnseay wagngueaninainiuwuy

a IS 1 a
walsUniNesoenaifen

Aauls NGuAUAN ngulneanideniy ngueanideny
(n=8) wuuwalsUngaunu wuuwalstn
msmeladienzdsau TR EANGER!
(n=8) (n=8)
AauNg WAINTS foun1s WAINIT founs WAINIT
NAADY NAADY NAADY NAADY NAADY NAADY
v 70.72+13.82 73371453  66.37+7.57 65.12+6.83  68.86+15.79  67.37+15.47*
(nn.)
frutlananey 24.64+4.59  2555£4.77%  22.69+2.08 2227+1.84  24.63x599  24.09+5.82*
(nn./N35.4.)
fnIIN5IHU 77.37+13.37  77.87+#13.91  76.37+7.78  73.87+11.08  73.75x11.56  72.25+10.43
Wlavauzin
(adanil)
ANuAUladin 117.87+8.85  119.50+10.25 113.12+15.60 110.87+10.41 114.12+13.16  113.12+13.79
Yuzladus
(uu.Usan)
ANuAUladin 79.62+4.62  79.37+7.04  73.12+10.76  72.37+8.08  71.75x11.25  72.0049.25
YuzmIlanangma
(uu.Usan)

* p<0.05 BLANANAUNBUNITNAFDY
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AN519971 2 N15USHULRBUALRAFILUSAUANTIONINUDIUDALA AL TILTIVBINAIULLDTE NI

AoukaENaINITNAGDY SeNINNGNAIUAN NauRnglaTiufunIseenidIneLuuLelsin

waznaueanfmaekuuLelsin
fiquus NHUAIUAN nguHnaaniane nguaaniIaINIY
(n=8) uuunalsingaunu uuuualsin
nsmeladrensiean STENCEANGER!
(n=8) (n=8)

Aouns WAINTS AouNIg WAINTS AvuNIg WAINTS

NAADY NAang NAang NAang NAang NAADY
1. FVC (399) 2.49+0.42 2.69+ 0.26 2.19+0.32 2.71+0.18* 2.52+0.63 2.96+0.60%
2. FEV, (@919) 2.30+0.43 2.58+0.26 1.97+0.45 2.59+0.36* 2.37+0.59 2.90+0.60%
3. FEV,/FVC (%) 93.36+8.44 97.55+5.4 87.70+13.45 95.83+10.74* 88.00+£13.77 99.18+2.29*
4. MWV (Bn3/u1¥) 97.68+22.01 103.12+30.63 91.11+27.69 116.90+26.69* 109.36+32.87 134.60+29.82*"
1. MIP (sz.ﬁgﬂ) 84.75+17.53 84.87+31.82 75.50+18.50 111.50+13.24%" 95.62+24.62 114.43+22.35%"
2. MEP (5U3J.'1§’1) 84.87+14.73 82.25+13.27 73.00+20.70 106.75+16.80%" 78.68+24.20 97.87+28.31*

* p<0.05 UANFNNUNBUNTITNARBY UaY " UANANNNUNANAIUAL

2AUS19NaNTSIVY

1. G IUAITINGT HAUDINITOONAAY
nauuuwelsinsiudunisiinmelanmensUeay
Lagn1sERNNNAINIELUULBLlsTNIEIeEg19LReN
AINaRNDAILUIATUATINGT INNANITITENUIY
wdanasiln 8 &% Fauusandnidnga wazen
Aviliangvengueaniaineluukelsniies
athafieniidanas wasnguavauianiuiuile

WIBUBURUABUNITNAGDY FINUT NISIENYNI

deawalvididndoinisinniva wouldndu uas
98 NDWNIUINTU (David, 2012) Brviedin1sfnun
wuinflevgaguyninisinanuvesseniusay
vrauldAdu Teanunsnsanfvesemsliity
fnason1n1ses1nFulszmiue msifiuundy
(Kritsnakriengkrai et al. 2018) @OAAABIAUNAIIN
msiteafsinuinguaiuauiisiadedimin way
Fufinanefintuuanstunieunismaasiy

LeeanNaInMIsianunIwagnguaIuAutulY
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FAnUszariumuund wazldlasuniseanniiaenie
Taq Feflmaudululdiesddindnuassvi
snanefilfiuiy Tunansesdrungueaniidenig
wuunelsOnifiesagraieafidaranaunndisain
NOUNIINAADY @aAAaBINU Linke et al. (2013)
WUIAIN1TDDNAIAINIYAIUITAYILANAIINNIIA
waraniiniingiveavdgsivinninidnyndlé
Fannseenidsneuvunelsonyildnduiediu
AN UBIINETANULTILTINALNUNIY denaled
ansnsovaeanluiulusane wagauautwiinld
(ACSM, 2014) waz @oanndasfun1sAneIinui)
mseenidinieuuuuelsintieifiunisinansy
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et al., 2021, Hassannejad et al., 2017) wsidusu
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FEMINNBULALNAINITNAADY o1 TULNT Y
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nsiinmelaniens ey Taui9ue9n1589nANg s
NeluuLelsTntiies 30 U9l SIUWaILNes 90
ui/dUn % Feealduinnefiazdnaliings
amawaqﬁmﬁfﬂuasﬁ%ﬁmaﬂwamaq@j’mq@quwé
AnN53UYTEMUDIMS AN TUANIN15YBINTS
poudlafu e lildiiunisiudountasves
99AUSENBUVDITWNYAINGT

2. JYsanssonInon WaveInIToen
Masnewuukelsinsiuiunsinmelaniensds
AULAYNNITRENNIAINIY LUULBlITNINeIeE19
LWAYIEINAADENTIONINUBA INANANTITITYNUI
NRINTSHNBNAIRINBLUULELSTNTINAUNISHN
melanionsUay LagN1580NN18IN1YLUY

LalsUNig99eg19ien dinasaraussan1nlan

' [
a a =

#5vu Taefinnsiiiuiuveadn FVC, FEV,, MW
wanssfuieunsnaes Tnanaidbiaenadasiu
Shaw et al. (2010) finui1n1509nf&INIBRUY
wolsUnsaununisinmelawuuldngUsan wuan
ﬁmnﬁu%maqﬂ'ﬂﬂ%mmqqqmﬁuaqmmﬂﬁwwla
ponegInSarLILiNT wilsumsesnideme
wuukalstn wiaztdunisesniidenisuuu
wolsOnifisensaiien silildussloniainnisosn
ﬁ'}é’qmaﬁy’qaaqgmwu LagNnuINaenAdesiy
A15ANEIUDY Seo et al. (2015) Tun1sinungla
wuuldnsdeanlunuauyns ¢ §Ua % wudn

Y 9

' [
=

frmaussanmuonfifty WeiSsuifisuiungud
lailgsunnsiln

AsiiuTuvesaussan nlenlunisesn
Ardenrenuukelstnsaudunisinnieglanie
nyveay tiesarnnismielanvuldnguiie
nedeauindnnisfiendenisvieladiegadig
Whunsiedeusivesnyandadundrandendnly
nsmelaginnInnislansieen Lazaan1sideau
veanduieraslunismiela (Thaneesub. 2017)
Fan5innelagrenyeanluntsidondeidl
dnseavandasinismiglaludasidliu 1se 2
Wulumunis@nwives Bermnardil. (2001) wuin
nsmelanuuldnszdiaumdunisauaudnsinis
meladiwalitnisnevausaniail (Chemoreflex)
lunaenidonlanianad LAYNISANYIVBY Bilo
(2015) WUI1INNITAAAIVBIEATINITNH181R
(Respiratory Rate) LLazﬂﬁLﬁu%uﬁuaﬂU%uﬁm
vasonaimeladvdosanlugie 1 seuves
n1suiela (Tidal volume) dsnanonisLiiy

a

Useansamnismelaly 1 wilendu wudeaiu

=

NM5Anw®1v89 Dechman et al. (2004) finuin
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nsinmelanuulensesandenalilionsinig
mela Usuimsn1smela wazAeanTaunaus?
Tunasadannasddu dnvanisinmielanuuly
nedsaniiiunisivaisuvesanialugiaudnali
angInAnAsAveglulen AUN1SANYIYeY Russo
et al. (2017) nvian1sunmglawuusiu1udn
A9NalMANTIONINUBARTL AIUNITANYIVD
Ganesh et al. (2018) way Chen et al. (2014) wag
o %) 1 = a = 1 a d‘ = 1
dmsunquilnuelsiniiieaagnaifednian
AUTTONNUBANLTIUTY L119991NN158NAaINY
A & a PRy v v EY) |

wvuuelstnilufanssundnsldnduiiodalvg
va3319n1elun1siedaulneenusaduaisgig
998 15 UNNABLUDINU N1SBBNAIAINTYLUY

a = & o w RNV A =~ 9
4olsUn FUTUNTEONAEINEN TN TLAUND LA
= % v} % 49{ d! (v [<3
An1sasrandsaulaunndu F99mdulsennnnsg
BANANAINEN LY LESUAS 19 ANTTONINYDITEUY
Tnadsulaienazsyuumela (ACSM, 2014) a1n

aa Y] X X o X
nsndaunvesnanuilelugdulaenis nduves
FUIULAULYNA UL L BLATANTLANTUYDITLUU
Tradeuludulondnuile (Audwiunasnion
Woslutdulandiuiile) (El-Kosery et al,, 2011)
AINANDAUTIANINUBANATIUY @DAAABINU
Farid et al. (2005)

% & v 4’1/

3. FaUIAIIUUTILTIVRINA 1T ee]D
NATBINITEBNANAINIYRUULD ESTNTINAUNITHA
18lan18nsUIauLaLNISNNIAIN18 KUY
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naueunnela 91NRNANTITITENUIN NaIN1588N
ANRINIELUULDLSTUNSINAUNITHNN8TaRn e
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lngdaussiunsmeladiggn (MIP) wagusanu
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msneassiaznguaiuni lnenaideiaonadasiu
N15ANYIUBY Ganesh et al. (2018) way Chen et
al. (2014) wuin nsilnmglanuuiiisdveing swa
T¥aussaninven wazauudausmaindiuile
welanty

5Ll TuresaLssSanINUenLarAIy
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FoefoIuarn1sviIurens Siauftueg il
Hod1Agy Laza1nn13AnyI Vitacca et al. (1998)
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wilanafadne Inganizndruilondnsening
#lAsstuuen (External intercostal) wagndnuiie
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