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Abstract

The maximal inspiratory pressures (MIP) and maximum expiratory pressure (MEP) are commonly used
for evaluating inspiratory and expiratory muscle strength. To date, there have been no normal values
representing of MIP and MEP for Thai people. The aims of this study were to determine the normal values of
MIP and MEP in Thai people and the correlation of MIP and MEP with anthropometric data. The sample size
was calculated using the Yamane formula and recruited from the population by convenient sampling. Four
hundred and five healthy volunteers (167 males and 238 females) aged between 20 and 60 years old were
included. Blood pressure, height, weight, percent body fat, pulmonary function, and inspiratory and expiratory
muscle strength were measured. The results of this study found that the means of MIP and MEP in males were
105.4 cmH,0 and 134.2 cmH,0 and in females were 74.3 cmH,O and 90.8 cmH,0O, respectively. The MIP and
MEP in males were significantly higher than in females in every age range (p<0.001). There was a positive
correlation of MIP with height (r = 0.381, p<0.001), weight (r = 0.155, p<0.001), body mass index (r = 0.257,
p<0.001), and negative correlation of MIP with percent body fat (r = - 0.229, p<0.001). MEP had a positive
correlation with height (r = 0.360, p<0.001), weight (r = 0.147, p<0.001), and body mass index (r = 0.194,
p<0.001) and had a negative correlation with percent body fat (r = - 0.262, p<0.001). There was no correlation
between MIP or MEP and age. In conclusion, the normal values of respiratory muscle strength in Thai people
both males and females were determined. Respiratory muscle strength had a positive correlation with height,
weight, and body mass index, and had a negative correlation with percent body fat but had no correlation with

age.
Keywords: Respiratory Muscle; Inspiratory Pressure; Expiratory Pressure; Reference Value

UNHI

msnageuaNNLdsTsrsnfuianelalasnsiaanusuanmsvsleduazslaaannels
gastnduiinsnasaufisnasarinlaine S'mﬁ';LLazvl,sJ'@Tadaa@lﬁqﬂﬂiﬂimﬁvlﬂluiwmmaa@%’um‘smaau
(non-invasive technique) Tagenfitsuanisanuudanssaasniuitonislan ﬁa@mm@”ugaqm aamImela
1 (maximal inspiratory pressure; MIP) LLaxmﬁﬂduaﬂﬁm’nuLL“ﬁdLL‘id“lJmﬂﬁWmf:awmlﬁlaaﬂ Ao ALIIAK
gaq@maamsmﬂaaan (maximal expiratory pressure; MEP) Fansnageuanuudinsivasnduiioniale
WHuisnsifussloiognebelunisasiatsziiin 5998 uazfinarunanissneilsafiininzsauuse
poandutitaniele 1 Imﬂaﬂq@ﬁeuﬁ?a%’a azwslaguman najﬂiﬂnﬁml,ﬁaéaml,ia lsavaanlfionsuad
Tsnsumnansen lsanduitasniay udew [1]

mimmmﬂﬂﬁmmmmLLﬁaLLsaﬂuaaﬂﬁmLf:amﬂlaﬂumg'uﬂi:mnwﬁammsnﬁwuﬂ*ﬁﬁwé‘aéw%’u
m‘smwﬂiuﬁummLL?‘T@LstaqﬂﬁmL'f':amsfl,famaaQﬁﬁﬂzymlumjuﬂi:mﬂsmfuvlﬁ mM3ansadnAvasninu
wisussvasnanuiitorslanyin ﬁmiﬁﬂwﬂuﬂ@uﬂs:%wmmnqisﬂ [2-5] aluSnwidia [2, 6] awwsnld 2,
7-8] UWATLALTY [2, 9] WAZHINWLIN mmmLLﬁaLLiwaaﬂﬁmLﬁamml’«ﬂumﬂ%mgmdnmﬂmﬁq [2, 4]
mmwﬁaLLiwaaﬂﬁwLf':amﬂlﬁ]ﬁmiamﬂwﬁaoi’ﬂﬂmmuﬁagqmq 2] lagiasufiinadonanuudonss
Poandutitaniele [2-8] leun AIUgY RN FUTTAAIWNIIME LLa:msguuq%'% WONIINHAANNUANAIS
MITTaT ASIsInaRadn MIP waz MEP lag Wilson Wazame¥innsansndl MIP uas MEP lurising e

2 | Article 253648



11381INRIINBIRBATUASUNIILIal a1 Tnereaasuazinalulad U9 16 a1fuf 31 unau-Iu1uwu 2567

H1217 81 18 B9wly W lwaT e MUFNAUTLEIAUIzRI YALAY MIP uaz MEP Tulwantdg
‘wmm3Jé'(wW”uﬁL%auamzmnmugdﬁ'um MIP waz MEP [3] 87% Neder LLa:ﬂm:ﬁﬂmlumju Caucasian
&z non-Caucasian W‘]_Jﬂ’ﬂ&lLL@Iﬂ@i’]dﬂ’Nﬁ’]%L%ﬂ"maLLazﬁﬂ’IW{]ﬁﬂizmﬂddNa@iaﬁ’l MIP uaz MEP [7] luuaue
# Johan LLazﬂmzﬁwmsﬁﬂmm’%wLﬁﬂuﬂéjw‘ﬂiz"}mﬂsq‘mmwﬁﬁﬁl,%amﬁ@mﬁ'u TERINIIU NLAY wAzBULAE
ﬁawﬁmayj’luﬂszme@miﬂ% WU T 8L 0T @361 MIP uas MEP ;gaﬂ'h“mm%a“mﬁmmu(uazﬁmﬁﬂ
Lwivl,ajwummme@mszwmLWﬂmfﬂdmaqﬂ%amugﬂ"ma [9]

INTILINHNNFITUAHWIN TG [2-9] waaslwiFuinenuudsussasndaitanaladanusuiug
ﬁ'umqua:é'ﬂmmfnmﬂ wazAauLdsussvesnauitonisladanuuandrenuwlundazisoma
gnsuludszmdalnegslifnenumsisafsanuaUndues MIP uaz MEP snnaw vinlwlidensnadeluns
asdszdunnuudusesnduitanisls manusuUndvesenuudsussvesniuitewslavnliaans
i:qmmunwiawaamwwﬁameaanﬁmﬁamsﬂﬂugﬂmw e Iuunelumitesusz ae

Usziinanuudiussvasnaauibanislasdalyle

%

3 a o
qu‘.l.liza\‘iﬂ?lla\‘lﬂ'li'ﬁlﬂ
ﬂ’]ﬁﬁi’ﬂﬂ%'\‘lﬁﬁi'@]qﬂizmﬁ WWarIAUNGVes MIP way MEP luﬂajuﬂuvlﬂﬂﬁﬁqmmwﬁ WaTAN®E

ANMNUFNANWTIZHING MIP ez MEP nudaaininene luaulng

DA UBHNITIVY

NM135338a590 I SUNI33UT8991NAKENTIUNNTITHLRZISITITUNNTISY ABE NUATNTNT A
NRINERLATHASUNII L@ 1aTl HSPT2014-026

naNA8819

ﬂ“’ﬂL§annéjm"”sam’wmnmmaﬁ’mmﬂmmm:mﬂmﬁa 81¢ 20-60 1 Tau33 conveniently sampling
mnnwsﬁwuamn@wﬁaazha%al,ﬂuéﬁLmuﬂlaaﬂi:mﬂﬂwUI@Usl,"ﬁqmmm Taro Yamane [10] I¢ 400 A% uaziiiis
ﬁwummjmﬁazham‘:mmrmé’@muﬂi:mnﬂuu@ia:mﬂmaaﬂi:melvlm it

gmﬁ’]mmmmmﬂﬁamm

N 38721000
n= = = 400
1+Ne? 1+38721000(0.05)2

€= szduanuamainfeusasnigualadnniuaniuld da 0.05
N = mummaaﬂizﬂmﬂﬂuﬂi:mﬂvlﬂsmq 20-60 I (38,721,000 A) (Nu1: Mymadszunmdszanng
VIUINA NG W6, 2565 IMNFUNITUATZNITUNMINAUINILATHINIUAZFINNUAITNR)

N =mu1@1°uaan§um°’aazm (mnmsﬁwmmﬂﬁmmmaamjmﬁazm FNUIN 400 AR)

gmﬁwmmn@uéﬁam’wmuma

Nh
—)N
N

n, = mummaaﬂa;m”';as’wﬂmwia:ma

nh:(

3 | Article 253648



11381INRIINBIRBATUASUNIILIal a1 Tnereaasuazinalulad U9 16 a1fuf 31 unau-Iu1uwu 2567
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L‘]Jai%uﬁvlmﬁulummﬂ@ﬂLﬂ'%im%iﬂﬁmﬁfﬂLm:ﬂizLﬁul,ﬂai%um‘"lw”uiu UM-051 U3%% Tanita Co., Ltd.,
Japan
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madﬂﬁﬁm‘i{am Ulﬁ)vlﬁﬂﬁuuamwmmsﬁ‘ﬂad American Thoracic Society and European Respiratory Society [13]
1a UIﬁQLﬁﬂiﬁuﬁﬁﬂﬁdagﬂuﬁ’]lﬁﬂ? nuwiummaseususInnIwlaa 14 nose clip wiluayn au mouth piece
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mdmummsﬁ drwan 405 au umy 167 au (Fasaz 41.2) nid 238 Au (3uaz 58.8) (MW 1) Hidniums
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@139 1 ALadsuaz@ ks IwINaIIIUYITaY AN WA I TINY

Total (n=405) Male (n=167) Female (n=238)
mean SD mean SD mean SD
Age (year) 38.1 12.7 37.1 13.0 38.9 12.4
Weight (kg) 62.3 124 69.1 124 57.6 9.9
Height (cm) 161.5 8.9 169.4 6.4 156.0 5.8
BMI (kg/m?) 23.8 3.9 24.0 3.6 23.7 4.0
% Body fat (%) 275 8.8 20.4 6.2 32.4 6.6
Smoking (pack-year) 0.8 4.9 20 7.4 0.0 0.2
SBP (mmHg) 119.0 12.9 124.2 9.7 115.3 13.6
DBP (mmHg) 76.6 8.7 78.2 8.1 75.4 9.0
Heart rate (bpm) 77.7 10.5 76.2 10.6 78.7 10.3
FEV, (%predicted) 95.7 9.6 96.6 9.5 96.0 9.7
FVC (%predicted) 96.3 10.1 941 9.3 96.8 10.6
@1319% 2 Aady MIP waz MEP FIUNANTIIE
Age group (years) Mean (SD)
n MIP (cmH,0) MEP (cmH,0)
Male
20-29 61 106.3 (25.4)* 128.1 (34.7)*
30-39 28 106.6 (18.2)* 134.9 (33.8)*
40-49 36 101.2 (23.7)* 128.3 (35.8)*
50-60 42 107.0 (23.6) 147.4 (41.5)

Total of male 167 105.4 (23.4)* 134.2 (37.2)*
Female
20-30 74 71.7 (23.3) 85.2 (23.9)
31-40 38 75.3 (20.0) 94.8 (25.2)
41-50 60 78.9 (22.4) 94.9 (25.6)
51-60 66 72.3 (21.4) 91.2 (25.3)
Total of female 238 74.3 (22.0) 90.8 (25.1)
All participants 405 87.1 (27.3) 108.7 (37.3)

a ' o Ae o a aa A = = ' a A a )
* AAIULANANDLWNIWBLRIAYNINROA L&laLlliU‘.leUUS?:WJ’Nmej’]mmuwamymmamqmtl’mu p<0.001

AafgInNNLdILIITaIna N ElsL’i] wLaznaaLhand ﬂiaaaﬂlumvlmqmmwﬁ FILUNAA

1 { Id v Y a 1 a U 1 1 §
LWﬂLLﬂZ’E’Na’]ﬂqLLa@]GvLﬂuWﬁ’Nﬁ 2 Galdasdaduarunduasaningld lagnan1sdnwiwuin dads MIP
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uaz MEP lunameiiniy 105.4 loufiuastn uas 134.2 loudiuasin uas VAR EJILYINNY 74.3 LouGLNaS
W1 uaz 90.8 Llaudinasii awdray elUSeuifisudn MIP uaz MEP FTWINILWATIDURSLWART
WU inaadan MIP waz MEP INnnawanis adaiddgdan1eaia (p<0.001) lunﬂ"ﬁwmq

msdnmenusuRuisznitsanuudsusswasndaiionslatugadiusieme uaaslsluased 3
WU 6 MIP ausuRuSIEIUINAUEIRE (r = 0.381, p<0.001) Wwmin (r = 0.423, p<0.001) WazeTRNS
M (r = 0.249, p<0.001) uazfanuannusifiaunuilasidud ludulusinene (r = - 0.229, p<0.001) a&n4dl
wudAyn1Igna (NINF 2) §1ue1 MEP HANFNWUSIZIVINAVEIREI (r = 0.360, p<0.001) Wwein
(r=0.346, p<0.001) LASATANIANTY (r = 0.174, p<0.001) UA=AANMNFNNBWTLTIAUAULU 5L FUR buain
Iuseny (r=-0.262, p<0.001) agifinsfAynI9aia (mwﬁ 3) Ay WU 961 MIP w8z MEP
lifianusuwusnvany (MWT 2 uae 3)

A15199 3 ANVFUNUTVEIAT MIP ey MEP ﬁ"ummq CRPEN! TNUD ANy waz WasiEud Ll

19y
MIP MEP
r p r p
81 -0.039 0.431 0.065 0.194
Ehuqx‘i 0.381 0.001 0.360 0.001
ﬁﬁ%ﬁﬂ 0.423 0.001 0.346 0.001
arhuiane 0.249 0.001 0.174 0.001
wWafiFud laiwluiname - 0.229 0.001 - 0.262 0.001
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