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Abstract

Background: Obesity is a medical condition which increases body fat and a negative effect on respiratory system.

Objectives: To compare the respiratory muscle strength and chest wall expansions between obese class | and

normal weight females.

Materials and methods: Ninety female participants aged 18-30 years old were equally divided into normal weight (BMI
19.28+0.57 kg/m?) and obese class | (BMI 26.32+0.64 kg/m?) groups. Maximal inspiratory pressure (MIP) and maximal
expiratory pressure (MEP) were measured in both groups by respiratory muscle meter. Chest expansions at the upper,

middle and lower part of thorax were assessed using a tape measurement.

Results: MIP and MEP were significantly different between groups (p<0.05). Additionally, respiratory muscle strength of
obese class | group was higher than those in the normal weight group. The upper, middle, and lower chest expansions

in obese class | group were higher than those in normal weight group (p<0.05).

Conclusion: Respiratory muscle strength and chest wall expansions in obese class | female participants were higher
than those in normal weight females.
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Data Normal (n=45) Obese class | (n=45) p value

Age (years) 19.63+1.60 21.60+0.55 0.72
Min-Max (18-22) (19-23)

Weight (kilogram) 50.75+4.77 64.40+3.91 0.04*
Min-Max (53-57) (59-73)

Height (centimeter) 162.75+6.18 163.00 = 3.00 0.70

Min-Max (158-172) (155-170)
Body mass index (kilogram/meter?) 19.28+0.57 26.32 £ 0.64 0.03*

Min-Max (17.23-22.78) (26.03-29.78)
Systolic blood pressure (mmHg) 125.98+£11.03 122.24+£11.60 0.42
Min-Max (900-135) (100-135)
Diastolic blood pressure (mmHg) 82.59+11.63 81.72+8.50 0.58
Min-Max (60-90) (60-92)
Heart rate (beats/minute) 87.36+£14.03 87.36+11.44 0.17
Min-Max (65-88) (62-88)

* Significant between normal and obese-class | group; p<0.05 with independent t-testat rest
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Table 2 Chest expansion and respiratory muscle strength between normal and obese subject (meantSD).

Data Normal (n=45) Obese class | (n=45) p value
Upper chest expansion (cm) 3.87+0.77 4.05+0.98 0.03*
Min-Max (2-5) (3-5)
Middle chest expansion (cm) 3.82+1.08 4.24+0.82 0.02*
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Maximal inspiratory pressure (cmH20) 75.88+12.02 90.53+11.56 0.03*
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Maximal expiratory pressure (cmH20) 78.00£19.60 88.80+£20.19 0.02*
Min-Max (68-108) (66-102)

* Significant between normal and obese-class | group; p<0.05 with independent t-test

= ¢
"amsmwamiﬁﬂm

M3ANENATIR T AT YT U UA LT LTIV
ndwdemslauaznmsesimaesamrsenlugndaiiamizdin
32AUN 1 Az naINImnEnaUnag198183: I
18-30 1 mmaﬁmﬁm]”ﬁ'mmiﬁﬂmﬁmq WAZEIUEY
lauandnenu  wathninuasFaTiIanIuReNLANGIIN
@”aﬁfumﬁﬁ'ﬂsluﬂﬁﬁvlﬁmuqm‘i”aLLﬂsﬁaaLﬁmﬁ'umQLLa:
' A & % ' ' <
mufgwmaaLﬂumLLiJﬂumﬁmwammmummwaa
nauanelasanld®

ﬂl = =4 ~ £ ﬂQI

WatSouisuanuudiussvadnadiitaniolalu
v =) dl

NAINANNZEIUITAUN 1 wazinnalIUn@nwuin @

o

2

amuudsussasnanuiternelahuazaaniinnuuanani
IR BFENATYNIIEDE (p<0.05) analasannimin
LazATHUIRNIBLANGIIN (p<0.05) ;‘J]”m@a‘ﬁlﬁma:é’m
sEaUN 1 ﬁmmmwﬁ’oLLiwaunﬁ'}mﬁamsﬂaLiﬁg{mdw
n@;uﬁmﬁfﬂ@ﬁﬂﬂﬁ nafissnnms lsussussnomThias

waznTanedgndandnizdiuszaun 1 duinnin

382 Journal of Associated Medical Sciences

v A '

NADINANHIRINAIUNE a9t vnennelad1396a9

@ q

v v v &/ v { a
ITLLix‘il‘ﬁﬂ’]i‘ﬁ’l Elli] AN AU TIAIUNIUALAADIN

2

logugzanld u39ANAaILSIIMNTIIONUAZWEN D
nussfigsnadonismsladiuazvnglessnasaaia
linsmamumsnnuesnduitamsladhanniussua
Tnauitameladussivunniu LLa:@Twmqwmﬁmﬁ'u

'
a A

A ' A A o A o o A
WamslasandwaIasdie gudaniinnnzdiuszaun 1
PRV v A £ 6 1314
Fadaaunsslunmsrislasanlwinninndu®
ROAARBINLMNIAN NN ORI ANLTENANULDILIIU B
U g Ql t;/ U 4 1 v o
nadtianislainundnluanduiNatralinisvinen
ga9vzvunladulnfuaridscaniaininasnaly

7,15

mswela™™® anuudsussasndrutiiessnanaduna
nnmsisduaasidwlonduiie™ waznisdsusives
nauLilefidasvinauiudeussnansaaiian” sevinle
@hmwLLﬁaLstaanéﬁuLf:amﬁlmﬁwgafuﬂiwjmﬁaﬁ

FrnUnd agslsneny anundsnssvasnauniyla

'
a

a P a X > v X
°nmeumuwammnmsmmmauaulmmmua type Ilb

Vol. 50 No. 3 September 2017



o v, o Q/ v ¥ t:l t§/ ) v
ml%ﬁmmnmmﬁmwumnmu LL@]HONQI‘W@’J’WN‘H%Y}'}%

v & o =3 o ¥R a v v & 17
VBINRNULUBDRAATINI ﬁ]x‘l'ﬂ’llﬂﬂx‘lﬂ’nﬂiLWQEJG']VL@]LTT’DH

a da

luauna ;jmyammazé”aumaLﬁ@wmﬁmiaszuumﬂla
vlanuudsnssvasndrutiioniolenass twine
MMIAIRaInfaLitenialafide s TULII RN NINT N
Wodasnroladn fininnassfindailansztisau
A IvinusesnseisauAaund waslsz@ntanaad
nduiteAlelummnsladhanasene seandasiuMsAnE
Aounihiinnuindanuudusivesnduitonsleaass
Iuﬁjﬂmﬁlﬁﬂiﬂﬁmm

namsanen luassitdiranndanunsANIHILAN
Mdspususanuudsussasniuitonslanazszos
MG 6 WIRTATNAUEIUTOUA 1 uazawinvsing
Und Ainuindranuudnssvasndruiitarisladnves
audauszaLf 1 Sannniawihnindunfednedtumey
wazArauudussvasndutitonislenanluanss
52007 1 Sunninawinmindadndud liuandnsiuagng
dnpdraun1igda’ LANENIINNNTANBASIRANL T
anundsussvasnduitanisladuazaanluansauden
annauiinindadnfegefitofauniaia ane
Lﬂmwswzmiﬁﬂmﬁ'mumLﬁu"ﬁayamnaauwa w

TNy lnanaNuudInssvaInsuauane Nl >

'
a A

ijaLﬂﬁm_lLﬁwlu;jmymﬁm’szﬁ’smm”uﬁ 1 U8z
WRINEIUNEWLIN NIV ERITBINTIIANEIR K
SIUNAWUAZEINE T ANWLANAI WD NI TIFATINII
gtin (p<0.05) lapsmyvenadaasauiinmedussaun 1
funninaniinindaUnd tiasananuudiusses
nduiternelafiinduluausan Tuarnlvvaemeloauiid
Migdmszeuf 1 desdinmumneaivasmysenldsenadas
AuaNNdeINMIaIlSInasmMIsla inzaudIuimyszan
284 MNUUS I MRINTBILazNTIdan IV IR TV 860
aaadled LL@iLfimfnmﬁﬂ%'uam!mﬁaslﬁiwmﬂvl@ﬁ'u
Ysuasvasannaisswasssaadunalnnisuenaan
PoINTIBNRNTY Frunvinsniinasslluunsisan
wazRaansasRUMIRANILTsusasnduiawnelaTiANTL
Safusernlimsenedivesmsseninds nansane
FIR0AARBINUTIHINBA WA AN ISR T R B9
mmwmﬂ@”’;"uaam'saaﬂlu;“{mﬁaﬁﬁmazﬁmﬁfmﬁu
soandastLAmaNuLTsussasnaaiamnelafdmaAndn
Tlufamadonnu® aniwarananldinanuudsusses
ndutitamelafianudunutlagasanunsenuaiva
N3398N

Journal of Associated Medical Sciences

asdwan1sdnun

nM3ansNlSauAsUanLdILTIveIndTaLite
wiglauaznisvisdrvesnsisenlugngidinizay
A 1 uazinineUnd wudnanuudussvesniaiie
o lauas M N IVaIMTIONVBIAREINIZAUN 1 TN
annnawivsineLUng mfaa':;ﬂvl,@i”dﬂ wnnsuiitonele
fanuudausiuinazasnarinliniszensalvasnsisan
Ierunndiueas

naanssulsend

mmm:;ﬁﬁ'wmamauws:qm%wma”ﬂmmi’ﬁqw?

@

FUWU ﬁkb%x‘]ll‘ﬂi&ll"l msl,%ﬂ’liﬁ'ﬁ%vﬂ LR amaum:qm

=n

©

A o A o o ae Ao & ' a
mmmamﬂﬂuﬂmlmmmma’nsaqa’mvlﬂvlﬂ“’[mm

23>

Vol. 50 No. 3 Septemper 2017 383



LN&E13D19DY

384

1.

10.

11.

12.

13.

14.
15.
16.
17.

18.

19.

World Health Organization (WHO). Global database on body mass index an interactive surveillance tool for

monitoring nutrition transition. 2011 [cited; Available from: http://apps.who.int/bmi/index.jsp]

World Health Organization (WHO). WHO Global InfoBase: data on overweight and obesity, mean BMI, healthy
diets and physical inactivity. 2011.

Kantachuvessiri A. Obesity in Thailand. J Med Assoc Thai 2005; 88(4): 554-62.

Aekplakorn W, Mo-Suwan L. Prevalence of obesity in Thailand. Obes Rev 2009; 10(6): 589-92.
doi: 10.1111/j.1467-789X.2009.00626.x.

Brown A, Siahpush M. Risk factors for overweight and obesity: results from the 2001 national health survey.
Public Health 2007; 121(8): 603-13. Epub 2007 Jun 13.

Mongkol S. The effect of obesity on respiratory and cardiovascular system. Bull Chiang Mai Assoc Med Sci
2012; 45(3): 10-6 (in Thai).

Mongkol S, Chanthaphun S. A comparison of pulmonary function and respiratory muscle strength in overweight,
class | and class Il obesity. J Med Tech Phy Ther 2014; 26(1): 48-55. (in Thai).

Rasslan Z, Junior RS, Stirbulov R. Evaluation of pulmonary function in class | and Il obesity. J Bras Pneumol
2004; 30(6): 508-14.

American Thoracic Society/European Respiratory Society. ATS/ERS statement on respiratory muscle testing.

Am J Respir Crit Care Med 2002; 166: 518-624. doi: http://dx.doi.org/10.1164/rccm.166.4.518

Inal-Ince D, Savci S, Arikan H, Saglam M, Vardar-Yagli N, Bosnak-Guclu M, et.al. Effects of scoliosis
on respiratory muscle strength in patients with neuromuscular disorders. Spine J 2009; 9(12): 981-6. doi:
10.1016/j.spinee.2009.08.451.

Mongkol S, Teethaisong Y, Korngkit J, Inaugson N. The comparisons of respiratory muscle strength and
six-minute walk distance between female obesity class | and normal-weight. J Med Tech Phy Ther 2013; 25(3):

289-96 (in Thai).

Bockenhauer SE, Chen H, Julliard KN, Weedon J. Measuring thoracic excursion: reliability of the cloth tape

measure technique. J Am Osteopath Assoc 2007; 107: 191-6.

Black L, Hyatt R. Maximal respiratory pressures: normal values and relationship to age and sex. Am Rev Respir
Dis 1996; 99: 696-702.

Parameswaran K, Todd DC, Soth M. Altered respiratory physiology in obesity. Can Respir J 2006; 13(4): 203-10.
Khrisanapant W. Obesity and respiratory muscle strength in Thai women. JPBS. 2011; 24: 78-82.
Luce JM. Respiratory muscle function in health and disease. Chest 1982; 81(1): 82-90.

Costa D, Barbalho MC, Miguel GP, Forti EM, Azevedo JL. The impact of obesity on pulmonary function in adult
women. Clinics (Sao Paulo) 2008; 63(6): 719-24.
Weiner P, Waizman J, Weiner M, Rabner M, Magadle R, Zamir D. Influence of excessive weight loss after

gastroplasty for morbid obesity on respiratory muscle performance. Thorax 1998; 53: 39-42.

Ozgocmen S, Cimen OB, Ardicoglu O. Relationship between chest expansion and respiratory muscle strength

in patients with primary fiboromyalgia. Clin Rheumatol 2002; 21(1): 19-22.

Journal of Associated Medical Sciences Vol. 50 No. 3 September 2017



