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dngussasn: IRBMNEUNNTAARLIUAIL forced expiratory
volume in one second (FEV‘), forced vital capacity (FVC) WRg
FRTINTINATRIDINA (forced expiratory flow, FEF) LAY
uRruFEuA B maelafuA IEe 907
96n19: ﬁhﬂ?mmmnmmﬁ'l@vi'ﬁ'lutﬁnum'?mfuﬁﬁnmﬂgj;
INFsuunuuaIng ds a1uau 470 Au Wuene 305 AuR
f81gsEndng 1219 Uinedrtasatisfimed Eagle one dau
Qmavmmﬂumuﬂa‘wmm'l‘ﬁ"l.umwmuma‘mmﬂ R
ARUNA

HARNITANED: mﬂ?nwmmmﬂma’lmnﬂuwnmmnmm
#9179 Polynesian UazAU Fasannzmmazuniudal FVC =
0.054H+0.062A6.596 (r = 0.863), FEV = 0.046H+0.073A-5.779
(r = 0.862), FEF__ = 0.062H+0.173A-6.909 (r = 0.552), FEF__ =
0.048H+0.165A6.968 (1 = 0.566), FEF = 0.03H+0.131A-4.478
(r = 0.565), FEF = 0.045H+0.145A-5.655 (r = 0.592), PEF =
0.075H+0.146A 8.127 (r = 0.589) TwwATIaua: FVC =
0.085H+0.014A-3.149 [ = 0.510), FEV = 0.029H+0.016A-2.615
(r = 0.500), FEFZS% = -0.073H-0.07A+17.339 {r = 0.280}, FEFm, =
-0.081H-0.045A+17.703 {r = 0.418), FEF7S% = -0.035H + 0.173A +
6391 (r = 0.562), FEF = -0.055H+0.06A+11.5 {r = 0.350), PEF
= 0.071H-0.097A+17.768 {r = 0.321) Tuwencia
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Background: Differences in pulmonary function are
influenced by ethnic, genetic or environmental factors,
including childhood health, environmental smoke and
pollution, nutritional status and exercise. Appropriate
reference values are needed for the assessment of
pulmonary disease. No published studies regarding
spirometric values of healthy children and adolescents of
the northeast of Thailand have been reported.
Objectives: To determine predictive equations for forced
expiratory volume in one second (FEV,), forced vital
capacity (FVC) and the forced expiratory flow (FEF), and
evaluate whether they are different from other ethnic
groups.

Methods: Standard spirometry was performed in 470
healthy children and adolescents of Kaennakorn Wittayalai
school (305 males) 12 to 19 years of age using the Eagle
one spirometer. Regression analyses using height (H) and
age (A) as independent variables were applied for both
sexes.

Results: Almost all-spirometric volumes were
systematically lower than those of Europe, Polynesian, and
Chinese. Predictive equations were; In male: FVC =
0.054H+0.062A-6.596 (r = 0.863), FEV, = 0.046H+0.073A-
5.779 (r = 0.862), FEF,, = 0.062H+0.173A-6.909
(r = 0.552), FEF,, = 0.048H+0.165A-5.968 (r = 0.566),
FEF,,, = 0.03H+0.131A-4.478 (r = 0.555), FEF,,
= 0.045H+0.145A-5.655 (r = 0.592), PEF =
0.075H+0.146A-8.127 (r = 0.589); In female: FVC
0.035H+0.014A-3.149 (r=0.510), FEV, = 0.029H+0.016A-
2.615 (r = 0.500), FEF,,, = -0.073H-0.07A+17.339
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(r =0.280), FEF,_,, =-0.081H-0.045A+17.703 (r = 0.418),
FEF,, ., =-0.035H+0.173A+5.391 (r = 0.552), FEF
0.055H+0.06A+11.5 (r = 0.350), PEF =
0.097A+17.768 (r = 0.321).

Conclusions: This study confirms the previous studies
by others that apart from the FEF,, FVC and its
components were systematically lower than those of
Caucasians. Further studies in a larger number of
population are needed before establishing “normal” values

for the northeast Thai children and adolescents.
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yind3eumdl 165 Au daldanmaduinanisduaan
UANINUTNISARABNEMIANANEA (Inclusion
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mﬂwﬁﬂ%mﬂuuﬁnjmz*uiaqluttuuw@§n§uﬂﬂu
{consent form) AAUVNIINARAL

wiasdlanldlunevagauanssanmnilan

Wiesnealillsfimes Eagle one, model S (survey
spirometer) AYNHABNA 8 fng IndauRRanAIIG 32
AodumaAum meuﬂumma‘nmﬂmuua‘lé‘lu?ﬂiﬂﬂ
TuRnuULEUNI A (spirogram) LAZIIENTUAIEITELIL
pasianes InaA Bunmnstenfisnaenathimion BTPS
(Body Temperature, Pressure and Saturated with water vapor)
Fareufiazyinnnaiaas s’iﬂaﬁuﬁnﬁwmwﬁumimmﬂ
T qmunmmmmm'luumwmmwMﬂu WaLAIRa

aznInNsuLaavonann ATPS (Ambient Temperature,

Pressure and Saturated with water vapor) Ll BTPS

FBMenadaudNssanwlan: gonnaasuassies

1. fudu

2. Aueiasiielltinain

3. weladWanfigavinfiasilduszann mouth-
piece W ldludan udaldWunmienly

4. Yssutllnsau mouthpiece Wiatin

5. mﬂ'l'aﬂ'an'lummmLtswmmmm,m‘lmmv
wmmumﬂ'l%ﬂnLﬂunmﬂmquﬂﬂ 3 i Luﬂfaum
N339 1A3ReTARTUARIAN FVC (forced vital capacity), FEV,
, Hforced

(forced expiratory volume in one second), FEF25

expiratory flow rate after expiring 25% of FVC), FEFSO% (forced
expiratory flow rate after expiring 50% of FVC), FEFm (forced
expiratory flow rate after expiring 75% of FVC), FEF25_75%
{forced expiratory flow rate during the middle half of the
FVC) ua PEF (peak expiratory flow) TuASalieniu gousn
FEV/ FVC TdRnnisAnuam
'lufzuwmmwm@uuanmaﬂu"l.uumn'mmimm
Lmumﬂ'lmmvm'lq nauvinnmssdaliuinslent
mmunuwnmuun Augs Fyunndn (vital signs) 284
nnrmmmﬂwmmnuu@wmmummawmummﬁmwﬁ
Lm,'hfsdqnmaﬂu‘lﬂwmammnﬂu F9smMeiniums
ﬂamﬁu%qmumm’ﬁmmmwm American Thoracic
Society (ATS) wnmqna’nﬂﬂmmmmifmﬂmauﬂﬂ 3 ﬂN
e FVC uae FEV, wmmmwmmummﬁnu +02 amg
mﬂqm'lummﬂﬂ” Tmmvmﬂnmmmmm Famndaa
vnmmﬂmmmnuuawu'aﬂmu‘lﬂm%mﬂmqqmmgm
Lﬁﬂﬁwmﬁmu’lmﬂﬂnlﬁmnLﬁu‘lﬂqquﬁﬂﬁtﬁmqu
hypocapnia waziaudsweld  Aalusaaiurszeznig
noasauatihatien 10 il aunseianiladnggrmasey
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fasihlazaunisafagnananiuniemsaaanssaninilen
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N15ATINTAYRNNADA

dayarnauailupt means + SD uargniuing
Arrzinatananllsunsu SPSS version 9.0 N19W7
ArdutlssAniauduiudszuing FVC vie FEV fudangs
WAz FVC w3a FEV riuany Awsizdlng simple linear
regression analysis dqumwmumimm@zm%mmzﬁimﬂ
multiple regression analysis Safanntssai y= a+(3l><‘+(_’)2x2
Tnanmvunlridgaugeuazaneuilu independent variables 138
x WAT x MNEIAY wazAnFnaslanauazdnaing
1‘1&@‘11@0’6)’1!1’1?\61’1\1 il \T}1 dependent variable e y @miu
nsufauifisudAnesndtanasauasusld unpaired
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oAy Ieana
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Ni\”ﬂli")"ﬂﬁl
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URZIWANILS 165 AU Tmﬂmﬂ‘mmmwn:@mqmﬁlﬂ'lné’
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Tuwanega (ms’lﬁ 1) Suauggrmeaauiisiany 13 113
fiﬁuqumnﬁmﬁamewuawn‘?dmﬂﬁﬁﬂmumwﬁu
26.88 wlafduilumaAnauas 21 wafidudhuwud)s
uazang 19 ﬂummuuﬂuwammmﬂ‘muammﬂmu
Angavinmy 033 wafidusluwaAsnauas 1.21 wlafidus
Tumange (3U% 1) dgnneasuiidougenglugag 130-189
ipuBNAT AT DA 140169 1guBmms Aty
(qun 2 me’mﬁdququ??ﬁqand’uwm@a 5.32
LIUANAT (p < 0.001) (M990 1) FawATefidougesin
nin 160 mumummﬁmmuﬂ?wmm 33.44 wlafigus
u'anmnumWnwmumuunmaﬂmnmmwnuma 2.1
Alansu (p < 0.05) uAdlauBeuiauAFTENaane {body
mass index, BMI) wudrlifiaauunnsiteedieiide
mmymmnmzmwmﬂmmmumﬂumq (579147 1)

msed 2 waaliidiuindnadsausudanae
Walaflusa (systolic pressure, SP) ANNAUIADATLE
i lapanasia (diastolic pressure, DP) ANHFADALAR
{mean arterial pressure, MAP) ARIINNIBTUTNAT (pulse rate,
PR) uazdnsnswnela (respiratory rate, RR) agluinost
Unfuaziifanuunnsraiuetrsiiladdonneads
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<l ° v Y a o P
519 1 Auudgnnasauianamauazugssuunamang @)

FENTNUNATIEILALIWANLLN (37197 2)

an31aft 3 waaslidhuinwamnei FVC waz FEV 31N
NINUWANEN 0.52 LA 0.58 ARTANNANN (p < 0.001) @21
m@mﬂmﬂummmmﬂwumLﬂmvm FEF,, uaz PEF
mﬁuu‘mmﬂmmpmﬂummmq (b < 0.08) m'au 7
mlnammnu

slamendulseAnsanduiug (correfation coefficient,
) SEMINa FVC Uy FEV udauga (fnJ'w 3) uazany (gﬂw
4) Wud FVC uay FEV, LLﬂmuTﬂﬂmanudeqmnn'm
mﬂmmﬂmmmvumq (gﬂw 3 ez 4) Fauaaslitiug
muzgaLﬂummuanmmlﬁmmﬂmimnmmq uaY
Toihdauganazangunlfidusmudslunisurdrannis
AansudviLLTunTlanuazdnsinisiuarasainna

< . i % o a o
AaR 1 Avadeaasans @) wwin @laniu) dougs
(auiung) uazdaiuoania (Rlanfumisauns lu
IWAT LA INANELN

V?qmﬂmmm:mmn:mﬁqme\ﬂum?’]ﬁ{ 4
dlavnaliuanBaiaslesuszdnsnisivanes
mmﬂimmmummﬂmqnu 14.4 1 dougawinfiu 162
AR 1wy 5290 AlansulumAe uas
a1ewiiy 145 1 dougawiniy 167 iwufimesluma
NPUAA L3889 Neukirch wazamy' avlu
mJmimﬂﬂxLummmuaé’ﬂﬁuamm"“)'a"ﬂ"é"'u‘5‘“ A
mJmﬁ‘mmﬂ.,l.u‘lumﬂmﬁwmmiﬁLmVﬂm uuwun
Wuiulsredaldunusnihwinedsanamiddet wu
mﬂuqiiﬂumlﬁ‘mmﬂﬂmmnn'mﬂumm'au Totnanie
ANUARBINLINAT FVC mnmﬂuﬂ‘fa‘ﬂ 19 wafidus
wia 071 ans (laeildsemuidasiu 95 wlafdusisng
uauglsl 065, 077 &m9) uaz FEV sndrauglal 20

AN 2 mm@mmmmmumﬂm Hedumsilsan) Shn
Madrasinas (AFani) uazdmanismela (piannd
luwAT g UaziWATTN

Measurement ° Male Female Measurement - Male - Female
Age (year) 14.78 + 1.67 15.01 + 2.21 Systolic pressure (mmHg) 1M1 + 12 105 + 9
Body weight (Kg) 4991 + 11.49 47.80 + 8.09 Diastolic pressure (mmHg) 68 + 9 69 +7
Height {cm) 161.82 + 9.93 166.50 + 5.19* MAP {(mmHg} 82 + 10 81 +7
BMI (Kg/m?) 18.85 + 3.09 19.44 + 2.93 Pulse rate (/min) 75 + 10 83 + 10

Respiratory rate (/min) 20+ 3 19+ 3

*p < 0.001 UDE # p < 0.05 STHTNINAYWLASINAVTN
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’/////A Male

i

Female

0 [
Fl %
%
e _ -

= ° H a o a
7U# 2 UIUNARELYIURATIHUARSHNATUUNATNAUGY (TWRLIAS)

= ' Y i a
A19197 3 AfFunsasuasdnsnisiuasesainidleds luwAT LA TINAK

Measurement Male Female Male vs. Female (%)
FVC () 3.01 +0.70 2.49 + 0.38* 121
FEV ) 2.77 + 0.63 2.19 + 0.34* 126
FEF,, (/sec) 5.64 + 1.51 471 + 131" 120
FEFm {I/sect 421 +1.22 4.09 + 095 103
FEFm {i/sec) 2.35 + 0.86 2.58 + 0.48 91
FEFW5 (I/sec) 3.72 +1.07 3.68 + 0.75 101
PEF (i/sec) 6.13 + 1.56 5.04 +1.17" 122
FEV(/FVC (%) 87 + 7.80 88 + 7.37 100

*p < 0.001 1BE " p < 0.05 TEHTNINATWUASINAN

wesdud via 068 Ans (lanildasAnuidaiu 95
Lﬂ@ﬁ‘L‘ﬂﬁﬂﬁ\NﬂUﬂuﬂTiﬂ 0.61, 0.75 an9) lwwatie dou
INAUEIWLIGNAY FVC mnqmuﬂ'fsﬂ 20 wefidus via
0.628m3 (Tmﬂu'mam'mm@uu 95 Wlefidussnaiuauglsl
0.46, 0.78 Am3) unz FEV, mnqmuqi‘a‘ﬂ 27 wefidus
win 0.8 amg (Tmﬂu'mammvnfauu 95 wafidunmeiu
auglal 0.68, 0.92 Ang) WewFaufauiuauIunudndd
FVC ﬁi"'}n'jﬂﬂuau 14 wWefdus viva 0.51 dms (Inafidas
AT RIT 95 WaRdusEneTLALAY 0.45, 0.57 Ang) uay
FEV, mndneuaw 18 wWasidus visa 058 Ams (Inuildaa
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AT 95 WlafiusEnafuALAL 0.51, 0.65 AR3) Tu
WATIE RAUWANIIWLGIAT FVC FNgnAuA 15
wefidud vwia 035 amg (Tmﬂﬁ‘ﬁqqm'\mﬁ?‘ﬂﬁu 95
wafiFusfsineiuauan 0.19, 0.51 aR9 uay FEV, N9
AUAL 21 ilefidus wia 0.62 Ams (Tmﬂu'mam'\m‘nﬂuu
95 wlafidussreiumuau 0.5, 0.74 An3) mﬂvm'mjs‘lua
'nmmmﬂ'lutwm'\wmﬂu‘lwamnmu‘?)'{ﬂﬁﬁmﬁ'xn@q
Auglnhlszanns 10 wafidusd Tnawudnan FEF_ s
mﬂﬂuﬂim 11 wafidust vide 071 dme (Tmﬂumemm
FaaT 95 wefidusisnaiuaug sl 0.43, 0.99 8ms) FEF_
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ﬁﬂndﬂ@ugieﬂ 8 wlafifusl wia 035 Ans (lnefidos 061 An) anufuan FEF AstelndiAeemudagae
AaTRsu 95 wlefifusiineiuauglsnl 031, 039 Gms  ndnAugishiies 2 wafidusd vie 0.04 &ns Ineiitas
waz FEF ﬁﬁpd?ﬂuqieﬂ 10 wefidusf vie 04 Ans  AwiEasiu 95 wledifusinaiuauglal 024, 0.32 a9
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Beriudeiiangsninauglaies 2 wefidud sila 0.09
ans (Ingildaspmadaiu 95 wefidufnaiuauglnl -
0.27,0.15 Am3) uaz FEF _ HAngandnauglsl 7 ulafifus
via 015 das (Inefdoeaniudesiu 95 wafidussng
fuauglsl 0.13, 017 &A3) (A3 5)
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A157197 4 auMeaeaziuiinasleauardnsiniglnasesainalunAmauas AN

Measurement Equation r SE

Male
FVC () 0.054H+0.062A-6.596 0.863 0.356
FEV‘ )] 0.046H+0.073A-56.779 0.862 0.322
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