a J Y o« e .
Hwusauatiu * Original Article

HAYDIYHINDIZAUNINIIUNIMENE  HI3aMNeAUINANEIT AN

“lun;;amwumuﬂs

= a =IEd d @ ‘]QJ o 1 T v Aa 2 a ll 3
L3790 AIIATOIT, UIADINA FYUVYISNWT, BLUNY  UAITNAT, aal IATHY INTNa

o o a o a o o Aa 7 4 a [ v o L4
'Aamemenwiitn yINeIdeNTaa © 1NIYY WIYM asuag 15158 VAT AT UUING1QYINANH Y,

“indAnunsyanIn  1wmenmiita amemenwiiga ymanerdeuiiaa

Effect of Smoking on Physical Activity Level and Pulmonary
Function of Vocational Students in Bangkok

Suwannee Jarungjitaree'’, Nuananong Chaipiyaporn’, Anoma Santiworakul®, Salila Cetthakrikul®

'Faculty of Physical Therapy, Mahidol University

#School of Allied Health Sciences and Public Health, Walailak University
’Graduate Student (Physical Therapy), Faculty of Physical Therapy, Mahidol University

nann1suazInglss A w’?l SRR EN[ EATM
NI REIE ﬁmiﬁﬂmmmmw‘%’:ﬁi@ N33 NLen
wudwinlfen FEV /FVC ua FEF  0AAY WAYSZHL
AangsunenIeiAad “WAUETU uesonnden syeay
ﬁ@ﬂimmamﬂﬁmq WWNIDTEABNNTAAAIUBS NTIONN
Uanluaud Juuazly muw‘?‘l Lwimmmqu?:ﬁi@ NITONN
Uanuazszauianssunianieludaiudnis@nudas
ﬁ\iﬁu;ﬁ@”ﬁaﬁnmmmamu’?&i@izﬁuﬁ@nﬁmmmﬂ
dszanfuuas ssnnwilenaasindnuiandadnm
TungamnamiuAg
A8n1sAnE: nsAne L cross-sectional TuiinAns
andaAnE AT TWANENAueNTaAnE 5 uns ey
1723 T wiadlunga 1 (n=220 LL@zVLnJmuw'?‘l (n=202)
79 eanguAsLLUL aunndeyaugIu Aanssuiivh
szauardn wssanInden
KANSANEN: AMnnIsAnEMLIAEAE FVC, FEV, FEV /
FVC uaz FEF  szwdnanguldumnsineiu (p=0.764,
p=0.852, p=0.895, p=0.821) ANRALALLULIZALAANIIN
NWNNLYULTANNIU TULBANNIAINIEY 19A1919 WAE
muuummwdwmg’ﬂﬂLLmrwiNﬁu (p=0.539, p=0.143,
p=0.079, p=0.12) waz ldnumana ”mﬁuﬁ‘ixydw NITDNN
daaiuszaufanssuntenguinAnsiia 2 nga
_gq1: anmsdnsTungudsgulinumanuuansgaes
ussannenuazszALNanssNNIaNIEsEndeinAnE

AIUASUNT Y 13 2553; 25(4) * Srinagarind Med J 2010; 25(4)

Background and Objective: Smoking has direct effect
on respiratory system. There are some previous studies
on studied the effect of smoking on pulmonary function in
adults. They showed that smoking decreased pulmonary

function and they also found the relationship between
physical activity level and pulmonary function. However,
there are few studies observing the effect of smoking on
pulmonary function and physical activity level in teenagers.
For this study, the objectives are to assess the physical
activity level and pulmonary function between smoking and
non-smoking groups of vocational students in Bangkok.
Methods: This study is cross-sectional design. Male
vocational students aged between 17-23 years in 5
vocational education schools were separated into 2 groups,
smoking (n=220) and non-smoking groups (n=202). They
were conducted to answer the informative and habitual
physical activity questionnaires and tested for the
pulmonary function.

Results: Pulmonary function tests including FVC, FEV,
FEV, /FVC and FEF25-75% showed no significant
difference between 2 groups (p=0.764, p=0.852, p=0.895,
p=0.821). The scores of physical activity level consisted
of work, exercise, leisure and sum of activities had no
significant difference between 2 groups (p=0.539, p=0.143,
p=0.079, p=0.12). No relationship between pulmonary
function and activity level in both groups was found.
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Conclusion: There was no significant difference between
smokers and non-smokers for both pulmonary function and
physical activity level. It can be concluded that there was
no relationship in teenagers between pulmonary function
and physical activity level between both groups.
Keywords: smoking, physical activity level, pulmonary
function

AUATUNTINY 15 2553; 25(4): 28791

Srinagarind Med J 2010; 25(4): 287-91

Ui

‘Luﬂivmﬁylmwm uumﬂiwmmn‘@mv 19 284
muquﬂswmmmﬂivmm Sﬁq’lumuquuum ‘uumLﬂu
n@mmuﬂivmmmmv 45 Tmmﬂumﬂmmﬂmv 94 284
mmum uummﬂuﬂ@mmumum wmmwwﬂmmu
‘uummﬂmu@wm@’mﬂ%ﬂmm iy Tadanie sAn
qmm@mma‘m@ﬂuuﬂmmma@ﬁuu@ﬁmﬂmeﬂmmu
LL@”WQMH??NH"I?L@EMLLUU mﬁ%ﬂmmumﬂmmu
mmmiwwqmnmu umw,ﬂu wuwﬂ@mmuumh
Fanennaeditam uﬂLL@uiflumm@nmmmnmﬁmm
annsEnEfeuntiEn LA nEendaAne iy
nguaefiiflann Aenpiaannndnindnmnlunguan?

qu?'l,ﬂu';\u Wi usunaede JANININNNE
'<1N@Tmﬂm\u}imwuumqLaumﬂ‘lﬂ Jo\EeE udsznaulu
UM?NE]V]ﬁV]’]@’]?;IIﬁN ‘mwmﬂﬂm mu,mm@u NARALAEA
luﬂ@m mewmmm umm qHasia  1nningsas
mummmmwmmwﬂmmumﬂm wazg] 90ng” Auane
mmnmimmnmmmmmimuummm wsInNINLan
ug upiddudlug) Iaefnusannen forced vital capacity
(FVC, ﬂ?mm J mmmmﬁﬁmﬂ%@n@ﬁmL‘?ﬁqu,m
Lrafufiau mmnmLmu\mmﬂmmmw)
expiratory volume in one second FEV ﬂ?mm'mmﬂm
Qﬂﬂj']_l’a‘ﬂﬂiu".lu’mLL?ﬂ"II‘ﬂ\‘m’]ﬁ‘M’]ﬂﬂh@’ﬂﬂ@ﬂNLﬁ")LL@wLLN
Lﬁmﬁ') AR IUTENIN FEV, uaz FVC (FEV, /FVC) uay
forced expiratory flow at 25-75% (FEF25775%I, ANRAEIYBY
fé“ﬁmvl,ummmmﬂiuﬁq\iﬂagwm FVC) 18Aa Nan1s
Anwmudwi iiannzgaiuaevaanan ot lafiau
nsAne ungudaiudeiition n1sfnwues Gold uazAnsy
Wil A.A. 1996 AneEA289NTT ‘1_I‘1_I‘1/1A§i[§l"ﬂﬂ'ﬁ NITONN
ﬂ@msluﬂ@mmu Wud1e FEV/FVC uaz FEF  anad
“1uﬂ@mmu1n uummmﬂmmum INATNEY WAL
mmﬂmmmm’Lumemqmnmﬂ Fufuani wlad

forced

288

AMEUATUNTIY 15 2553; 25(4)

mnmmmmmi uwﬂuﬂ@mmummmﬂm NE
mimmum imm@miumqmw qm@m@mimm
NNIAARIUAIAN mmmwﬂ@mLL@V@mmma‘mfmiuﬂuw
Junazlad '1_|'1_|'m9 10 slumqmN‘mmmmmwmﬁvmu
n@mmmqmmﬂuﬂmm m‘l,mnm‘iammmmﬂ Uay
mﬂummimwﬂ@mmumw AnnsAnHINLIINNT
uumu,@Vivmm@m‘mmqmaiwmmﬂivmquumm
mwuﬁm@wﬂucﬂumLqumu” “ uARnanenTANEN
ladwuAN “NRUSsrdNenng uwﬁmmzﬁuﬁ@msu
N8 ‘lﬁmﬂmwﬁuﬂ@mmu”’ °

TmeLlsy sfreamsfinnlunfilifednman wssnnm
UaauarszAuRanssunIana1e9dnAnEa13aAne
i L uuazlyl muw’?ﬁummn@q IWHUIUAT

IEMsAnm

NNAANENILIUNNIANELLIL cross-sectional study
TUANNIUTOLANNATUZNIINANTFUEITNNNTANEN

Tunywed wuangduniing TnavinisAnsnlu
ﬁﬂﬁﬂmmmﬂﬂmmewiﬁmmﬁmmfmﬁﬂm 5 Wi
LIANTINNHVILAT B 17-23 T winfungu uuay
3] ‘uum vnAnE mmmnmmulwmmunu
mmmﬂi Match-pair 818 9U 9 UaY DUANE UNANEN
mquma‘ﬂﬂ‘mm‘mm%@iﬂmummmmmmmﬂm
udaannthAmeLILLL @ummmmnummwumwﬂm
gidinganady wuy auUDNAANsTNAvnTIus2an (Habitual
Phy5|ca| Activity Questionnaire) Imﬂ‘ﬁLL‘LI‘LI AUNINAANTIN
fivfutlszan atiunimnlng” Felseneaudaaany
16 vinde ulsmudneouzianssneanili 3 AanssuAe
N9V 8 Fada N19eanNIaINY 4 Fde WAaZlIa1IN
4 viade usasiateilsziunzuun 15 T 1 Aetesd a
uaz 5 AeNNT o AzuuumamnynianssildEntannd
6 MuNeAlsAUAANIINNINIERN AZUULIEMING 68

4
el
A9

¢ Srinagarind Med J 2010; 25(4)



23381 939303015 tazAuy 0

Suwannee Jarungitaree, et al.

NUNEDY NWILAUNANTINNNIELIUNAN LATAZLLY
WNN9 8 vianeladszAURanssunang slaauuy auny
Aanssuiviniutlszantiunimae auAtANLLEeie
(test-retest reliability) WudnHAagluszAu 9 (ICC (3,1) =
0.86) LAZAIIA mmmwﬂ@mimmmm FVC, FEV,, FEV /
FVC uaz FEF ‘Emmm@mm TN nLan (Pony FX
Cosmed, INC., Italy) mﬁmﬁmﬁlﬁ‘ﬁ’]umm American Thoracic
Society (ATS) 2005"

ANTATZiNanIe fR bldsunsn SPSS Taeld
Independent t-test LAIIZH FVC FEV FEV /FVC FEFZWW
UazIY mun@mawwmmvmwn@u ULLW”LM ROIVE
4 Pearson Product 3A9NZHANN “NARUSIZNINE NITONN
Uaniuszaunanssunianig Inenivium pvalue < 0.05

=
NANIIANEN
TunsAneidinAnwianTaAnedsanlazang
AU 422 AW FeMAsAnEnag ludnenduadane

M990 1 AnsouzpestinAnsnendadnm lungu uuazld uyws

Tuaangammauasun 5 uwie Iendlungs  uyui
[uaU 220 918 Anluesar 52.13 19aNgNseL1e UAY
Wungula muw‘?ﬁwmu 202 9181 Anlufasay 47.86 199
ngusnet e InaanEuzardeyareinAnEandaAne
Tungqu  uuazly muuqu?' (31971 1)

annnaRnENLTAaRETes Nasnnndenuaz
ﬂ'ﬂL@?ﬁlwmmf:LLumzﬁuﬁ@mmmqmﬂslumjummmx
i vipisresinAnmendadnulaidpauuansineiu
wazliwumay “NRlsszugneAn wesnn wileaiuszay
NANITHNNNIBTENL BBNMAAINEY AN UAY
ﬂ”LLuumﬂuﬂaumamqm mﬂ@mmm BNNANHITAL
nanssinaneAeudng qmm@mmm Nrsannlen
m@qm 29NGH (g 2) AlRRAtRITEAIATILLAANI T
TR 2ANGN (1914 3)

]
=

ALaas (SD)

Aawils : p-value
NgN U (n=220) ngulal Uyws (n=202)
9 () 172.11 (5.82) 17212 (5.82) 0.997
Wt (nn.) 63.37 (13.83) 63.29 (13.59) 0.995
BMI (nn./min?) 21.35 (4.32) 21.29 (4.09) 0.883
g (1) 1838 (1.22) 1821 (1.17) 0.14
mmuﬂw uum (@ 3.68 (1.90)
mﬂmu‘u m‘uum‘ (@ 14.84 (1.66)
f-iﬂmuw?:ﬁ' L, LABT (H91/1) 3.68 (1.90)
Q11914 pack per year 0.864 (0.824)
meefi 2 wssnnmianaesinAnmnendadnm lungu_uuazll Lyvi
fawils F1LaQe (SD) : p-value
NgN U (n=220) ngulal uyws (n=202)
FEV. (@m9) 3.53 (0.70) 351 (0.51) 0.764
FVC (@m3) 3.95 (0.60) 3.96 (0.56) 0.852
FEV1 JFVC (Fatiay) 88.67 (7.66) 88.66 (6.25) 0.895
FEF, . (@n3/Awi) 4.05 (2.92) 411 (2.47) 0.821
AUASUNSY 13 2553; 254) * Srinagarind Med J 2010; 25(4) 289



WAYOIHIRDTZAUNINTTUNWMBIA: N5TNNlen

Effect of Smoking on Physical Activity Level and Pulmonary Function

ﬂﬁ‘é"]\‘Wl 3 muuumuﬂﬁmiimmuﬂmnmmmmﬂwﬂuﬂ@u ‘].ILL@.JIN ‘LI'LI‘WJ‘

ALaAs (SD)

FTAUAZUUUNANGTH : p-value
ngu 1 (n=220) nguld uywus (n=202)
N1INNU 2.74 (0.38) 2.72 (0.50) 0.539
N19R8NNNAINTEY 3.54 (1.17) 3.72 (1.24) 0.143
128719714 2.66 (0.49) 2.75 (0.55) 0.079
AZLUUTIN 8.95 (1.49) 9.19 (1.60) 0.12
01501 SN mmmwﬂ@mwmwmum@mqﬁ' NrzAunansI

AINNTANHAENLI AN NrTanInlenzeIngu
Lmﬂﬂmmmﬁﬂwwiummmqmwumumm JUuay
"l,u uum"l,mmmLLmnmwﬂu@mmuﬂ VAEYNI9 DA
mummmﬂﬂ@mm@mw uwa‘ unnHlsedRinig U
wﬂuumummmuumw usadutas ann1gAne
n@wmuwmwmmuumm ,usiadl (pack year)um@m‘l;w
FEV, anas 4.4-10.4 Hafangsia 1 pack year® ' uazNguy
ad ‘uwa‘ widnAn FVC, FEV /FVC uaz FEF  azilnd
Lme@L‘wmvuﬂuium@umqmmw‘auw uwi'ﬁ“ﬁ'qmiu
e Vl,mumuumm 84 (passive smoker) ANNNIANEA
ﬂfauumuwmmmm@ﬂmumuumm 84 azilAn
wsrnnnlen anae™®? u@ﬂfaﬁﬂumwufnmmm:ﬁu
Aanssumianieaaanguil unazll %uqu?l”l,siﬁmm
LLmﬂﬁiNﬁuﬂﬂNﬁﬁﬂ ATYNN Affatanaiiesunan
¥ 2 ﬂ@mmﬂwmmﬂﬂmﬂﬂmqﬂu

AN AN AU BN L1 AN mmmwﬂ@m
ﬁmm “ugTLsEAURans s sne e lunudilal ‘uws
wm‘vmummmwmﬂﬂmﬂmam REEE FEV uay
FVC \‘Iﬂfmﬂ@m’] ‘]_I‘]_I‘l/ﬁ‘LL@vNﬁ‘wﬂﬂﬂ@ﬂiﬁ‘ﬂﬂ’]ﬁﬂ’]ﬂﬁﬂm23
”Lummvmw uwa‘muﬁuwm FEV, uaz FVC azanav
WAARNIANEINLINAL uuwwmmummmmqmﬂ
UUNanate 9Ar1vaan19anagaadA1 N3snnInLlan
W39 AUNANTINNINNIEIUNAINAN _JuazNIsann
Aaany xnsalufasesnunanisent ulneeunaln
FUN198NL U (anti-inflammation) waznalnAuayyad 5z
Taan1992dunig 519 19800 U LEu
interleukin-6 (IL-6), tumor necrosis factor-alpha (TNF-alfa) 41141
Lasfinnns 39 Nsdunsdnt 11 17 transforming growth
factor-beta (TGF-beta), Interleukin 10 (IL-10) WA adiponectin
mmﬁ\mivré’l’umi 5§19 nitric oxide (eNO) WAz prostacyclin
mmmmmwmmmm uslingnzdngusnasnglunig
Anwniitles i3 ‘LI‘].I‘M?LL@E mwmﬂmmﬁmmnmq

8,23

(anti-oxidation)

290

AMEUATUNTIY 15 2553; 25(4)

mqmﬂﬂmﬂmqm@ QLL@”ﬂ@NIﬂ’J@ﬁI’] SARsTAunanITN
ynsmeplungs ‘LI']_I‘MT (P =0318 P =009 P
a FvC FEV1 FEV1 /FVC

0.115 uag P - ”0458)

LLummmﬂmumwmmmmmmmﬁ%mumumﬂ
F0ERBN13 match-paired NANABELNNTII 2 NGN LAY ‘HIAGN
ﬂﬂuﬂivmﬂﬂm‘u cluster sampling 138 multistage sampling
ImlLmeuwL°IJmmiﬂﬂm@ﬂwfnmmmmﬂmmwwmm
Lﬂu 5 ﬂ@u‘wum ‘Wi@an 1 mmmsﬂnmm‘lwmmau
i mﬂuu m@@ﬂ‘lﬁma‘aummmm 1 INL??LI‘Lﬂ‘LALﬂEI
1nmsadh u”l,m LW@'lmnmmimemmﬁu@w@mium
mmmmqmwumumm‘m ‘quaesiuiinluuasfiuen
LmemnmuLﬂumsmmLLuu cross-sectional LLmuﬂ@u
fneinstineidalaifieanatiaz xmuﬁmmmﬂmummmu
‘vmLmumﬂﬂuuﬂﬂﬂmmmﬂﬂmmuuiuma‘ﬁnm
pSssalel mmvmmmnmn@mmamwL‘wmu visauflu
mamnmiﬂmwmL‘w’aﬂm:mmq.v ANINTRIINANE
mmﬂm:mL‘w'ammmuﬂmmmmmummvwmmumﬂl@
‘ﬂmmmmimuqmmmﬂmmﬂ@w sauToyn
AFNTY

31l
< vy, . :
anmsAnenAfillinuAnuuANAeI Nssnnm
‘]J'EﬂLL@vivm_lﬂ@ﬂi‘ﬁ‘u%ﬂﬂﬂ’]ﬂivwﬂ\iuﬂﬁm:ﬂ‘i’l\i 2 ngal
LL@WLL&‘N@’muﬂﬁﬂH’m@N uuwmvmlnm‘l,umi ‘uum
”lumuu@mmuwiw mummuu@mwﬂum NN
Uannlaauuladldunn aslinumng “wiusszugneseay
Aanssumnanauaze wssanwilen luiinAnmma 2 ngx

a =
faanssndsema
GRTE FadnaeraunszAmlATINITLATETN AT TN

°IIJ“I’TWL‘W'FJ qmuimﬂmmumﬂwu qm‘umaﬂﬂmm\m
ﬂ@ﬂ@UWiv@ma@Wuﬁﬂﬂ’]ﬂNLT?;ILL ’ﬂ’\’ﬂ’]ﬁ‘ﬂﬂﬂﬂgiﬁ‘%ﬁ‘ﬂu

Srinagarind Med J 2010; 25(4)



23381 939303015 tazAuy 0

Suwannee Jarungitaree, et al.

waEANENdtenTaAnm uazdiiendes ildnomewnszi
TuiF0enns 99adaya N19ENUILAIN TAIN WATNIT
AnRalss ﬁmmm\ﬂﬁum@uwammﬂmymﬂmwmum
NnAnendeNiing uaz WUEN A miummﬂmmwvu
isasile fUnsnivin3ae LL@memmmmﬂu@mm LAY
m@m@mmuﬂmﬂwwmimLa‘ﬂuLL@vqwm@ﬂmmﬁﬂm
¥4 5 Lmq‘w'l‘wmwmmmiumimum@mwLﬂuﬂiviwu
Tunsfnm A

19N 1391994

1. National Statistical Office. The important statistic of smoking
in Thailand. [cited 20086]; Available from: www.thaihealth.or.th/
node/4438.

2. Vries HD, Backbier E, Dijkstra M, Breukelen GV, Parcel G,
Kok G. A Dutch social influence smoking prevention approach
for vocational school students Health Education Research.
1994; 9:365-74.

3. Naing NN, Ahmad Z, Musa R, Hamid FRA, Ghazali H, Bakar
MHA. Factors related to smoking habits of male adolescents.
Tobacco induced diseases. 2004; 2:133-40.

4. §4¥9n Jaeazdh, Usving 1auassauna. nan e
ﬁuﬂwﬁwmuﬁ. ngunn: Taafiuuviaqinaensal
NUNINLNGE; 2550.

5. Burchfiel C, Marcus E, Curb J, Maclean C, Vollmer W, Johnson
L, et al. Effects of smoking and smoking cessation on
longitudinal decline in pulmonary function. Am J Respir Crit
Care Med 1995; 151:1778-85.

6. Martinez J, GA M, Vianna E, et al. Impaired Quality of life of
Healthy young smokers 2004; 125:425-8.

7. Olufade A, Shaw J, Foster S. Development of the smoking
cessation quality of life questionnaire. Clin Ther. 1999; 21:2113-30.

8.  Gold D, Wang Z, Wypij D, Speizer F, et.al. Effects of cigarette
smoking on lung function in adolescent boys and girls. N Engl
J Med 1996; 335:931-7.

9.  Garcia-Aymerich J, Lange P, Benet M, Schnohr P, Anto JM.
Regular Physical Activity Modifies Smoking-related Lung
Function Decline and Reduces Risk of Chronic Obstructive
Pulmonary Disease A Population-based Cohort Study. Am J
Respir Crit Care Med 2007; 175:458-63.

10. Pelkonen M, Notkola I-L, et al. Delaying Decline in Pulmonary
Function with Physical Activity A 25-Year Follow-up. Am J Respir
Crit Care Med 2003; 168:494-9.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

World.Health.Organization. Preventing Chronic Diseases: A Vital
Investment. World Health Organization 2005. [cited 2006];
Available from: http:// www.who.int/chp/chronic_disease_
report/en/.

Pitsavos C, Panagiotakos D, Lentzas Y. Epidemiology of
leisure-time physical activity in socio-demographic, lifestyle
and psychological characteristics of men and women in Greece:
the ATTICA study. BMC Public Health. 2005; 5:37.

Strine T, Okoro C, Chapman D. Health-related quality of life
and health risk behaviors among smokers. Am J Prev Med
2005; 28:182-7.

Wilson D, Smith B, Speizer I. Differences in food intake and
exercise by smoking status in adolescents. Prev Med 2005;
40:872-9.

Audrain-McGovern J, Rodriguez D, Tercyak K. Identifying and
characterizing adolescent smoking trajectories. Cancer
Epidemiol Biomarkers Prev 2004; 13:2023-34.

Easton A, Kiss E. Covariates of current cigarette smoking
among secondary school students in Budapest, Hungary 1999.
Health Educ Res 2005; 20:92-100.

Orawan P. Respiratory muscle strength in Thai healthy
subjects aged 30-70 years. Mahidol; 2005.

Miller MR, Hankinson J, et al. Standardisation of spirometry.
Eur Respir J 2005; 26:319-38.

Wood DM, Mould MG, Ong SBY, Baker EH. “Pack year”
smoking histories: what about patients who use loose
tobacco? Tob Control 2005; 14:141-2.

Flouris AD, Metsios GS, Carrillo AE, Jamurtas AZ, et al.
Acute and short-term effects of secondhand smoke on lung
function and cytokine production. Am J Respir Crit Care Med
2009; 179:1029-33.

Masjedi M-R, Kazemi H, Johnson DC. Effects of passive
smoking on the pulmonary function of adults. Thorax 1990;
45:27-31.

Kaczynski AT, Manske SR, Mannell RC, Grewal K. Smoking
and Physical Activity: A Systematic Review. Am J Health
Behav 2008; 32:93-110.

Cheng YJ, Macera CA, Addy CL, Sy FS, Wieland D, Blair SN.
Effects of physical activity on exercise tests and respiratory

function. Br J Sports Med 2003; 37:521-8

AUASUNSY 13 2553; 254) * Srinagarind Med J 2010; 25(4) 291



