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Effects of Measurement Posture on Pulmonary Function Test(PFT) Outcomes in Healthy Adult Males
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Purpose: This study aimed to determine whether forced vital capacity, forced expiratory volume in 1 s, forced expiratory
volume in 1 sfforced vital capacity, maximum expiratory flow rate, and maximum inspiratory/expiratory pressure vary
Methods: For this purpose, 30 healthy university students in their 20s were assessed in
the supine position, 45° sitting position, and 90° sitting position for forced vital capacity, forced expiratory volume in 1
s, forced expiratory volume in 1 sfforced lung capacity, peak expiratory flow, maximum inspiratory/expiratory pressure,
and the results were statistically analyzed using one-way analysis of variance and Bonferroni post-hoc test.
significant difference was found between the supine position, forced lung capacity, and forced expiratory volume in 1 s
in 90° sitting position (p<.05); however, no significant difference was found between forced expiratory volume/forced vital
capacity, peak expiratory flow, and maximal inspiratory/expiratory pressure in 1 s (p>.05).
showed that assessment in the supine or 45° sitting position rather than in the 90° sitting position affects breathing but
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H 2. XM Hatoll e H 7152 Hlw (n=30)
MeantSD F p-value post-hoc
Supine 4.53 + 0.50
FVC Sitting(45°) 4.73 £ 0.52 3.204 0.045* c>a
Sitting(90°) 4.86 £ 0.52
Supine 3.65 = 0.51
FEV; Sitting(45°) 3.87 + 0.56 3.115 0.049* c>a
Sitting(90°) 3.98 + 0.49
Supine 79.50 + 7.82
FEV/FVC Sitting(45°) 81.53 + 6.46 1.008 0.369 -
Sitting(90°) 81.76 £ 5.99
Supine 7.94 £ 1.61
PEF Sitting(45°) 8.09 + 1.86 2.984 0.056 -
Sitting(90°) 8.95 + 1.69
Supine 87.83 £ 25.76
MIP Sitting(45°) 84.76 + 28.15 1.405 0.251 -
Sitting(90°) 96.03 + 26.76
Supine 84.73 + 23.42
MEP Sitting(45°) 86.60 + 21.60 0.929 0.399 -
Sitting(90°) 92.33 + 2245

FVC: forced vital capacity, FEV|: forced expiratory volume at one second, FEV;/FVC: percentage of FEV1/FVC, PEF: peak expiratory

flow, MIP: maximal inspiratory pressure, MEP: maximal expiratory pressure

)

2ot 4ol HolM =2 XMt o 71s ZAE Zalof ojxl= F& ¢ 37



e s AEse|A] A12d AL, 20243

4.1

4.0

3.9

3.8

3.7

3.6

3.5

Supine  Sitting 45° Sitting 90°

5.0

4.9

4.8

4.7

4.6

45

4.4

Supine  Sitting 45° Sitting 90°

3% 3. FVCet FEV42| 37X XiMlofl mE = Znt

= Iy

g
Erigt
O

& Aol ot dpbgAte] A7 5%
ZAAe] Bl AT= <3 2>9) 7t = = Has HE
T ARA|Q] A gho] 7P WKL 90° k2 ApA|7E A gho]
7P FA YERdT 574 Aol whe ) 71 AR 2 vlalo]
A FVC, FEVolA o8t o7} Yebdth(& 2, 19 3).

HEE e ARA2F 900 oR2 ARAN|S] FVC SAg 44
4.53+0.509} 4.86+0.52% 90° 9k APA|oflA] =9kal 11 Aub=
SAHSRE frofdt Aol7t L}E}‘/&D}(p< 05). Riol 45° k2
AAollA = 4.73+0.522 HRE 72 AA|ET 2 ST 9
AR FAZ R frofet Afol= WEREA] 3k

HE= 2 ApAet 90° o2 A1AS] FEV) izé%ki Z2f u2
=0 A9} 90° Pk APAol| A} ZEE 3.65+0.512} 3.98+0.49
2 90° b2 APAlollA w3l SAH R FORE Apol7} v
THp<.05). BhHo] 45° 9k Ao A= 3.87+0.56 0.2 HEZ =
& AAETE LAV S7Re AARL FAMLR fofdt &

ol UERA) okttt

V. &= o

LI

] A el o) A

= %M Hol7h ek,
AR X}*ﬂ% F92 acln vZed a9I5E o8| 550

$el 5 /1) Fefol il ol
£ Hol: 5574 A
47 B BAltMori 5,

HEF TStz ] Aol 90° 2R ZbA 9
A 1214 Aol 1 5 Z4ESKim3} Seo, 2010)
A= 90° Qb2 AAolA 22 BIE Hith shARE
the Age] A9, 3290 ST 2raszs s, 32
o) A4l B, 2899] IS4 FAeks BRE oo
Bl - A9k O Aol 22k FVCE SRS o, $iA]
A=y THAERT oA FATE SR o3t 2fol7}
AT AR A EAtM = FoJsHA| vhz =2
X H sk, 2914 F430k Bel Hgels felob
ke AIA B AT 5 2006). olefeh 2 ol
o] o} Ayt ofujeh Aate] Weplelz 18] 7 7150] 4
2 o) 5 Ytk

1 7] 3 (Peak expiratory flow)2 7|4 A4 Fkxje}
ws et Bbe] ek 2o Yol FE Setol
Hri(&EE 5, 2001). ﬂzz S o= g Agielo]
A 23] Wsto] ufe} PEF folulat Aol7h e glsk
(i3} Seo, 2010), 8 SFAE AP 55 o] whe
PEF Z7ke] frofah Aol BAHA] etk
i 71 = A 27 4 Arks BlRs Aol kst
mET g8Aos S| 1u S| 28 Aoz =
3 4= Q= HlHo|tKTeixeira 5, 2005). A Ao e
o550 mH|7E Yofubs Aapi) ks A 57] el

7 2951 B8kt KangS, 2006). £54(2007)2]
Aollb= A @A A &4 o] dizdo uket
20 5] el £7] elo] Z7Kickn WSk ol BE
0] sl eho] A) B et 5] Yol e
FEAOR ORI}, BETH TS PO T HBAT
A= 24 A7t 2 B7] Qe 5] ekele] Sejulat Holrt
= Ao R B IS Park} Jeong, 2010). & AFoA =

R
i

r

o

)

1’

l

38 » Effects of Measurement Posture on Pulmonary Function Test(PFT) Outcomes in Healthy Adult Males



>
ox
o
oy
ox.
=
o
AN
Lot

A B2 g A Sk AHeINS T 5] el A
A vz e AR 90° g AAE $HY A 2
bk AR RelE Aol gt

k] A4 Wsks HEVA, BE/IA, 23014, 2344
o] el 43S & % 9hovi(Gordon 5, 2011), AFZ8A
ARAES Aol uteh ffgo] chA Lehd 4+ SlrkBach,
1999). 1 715 345 A0 oAb el
Welo] 19l A2 591 FASE R o At 79 S
AAIZE H3A HeKGo, 2006). WA B Bk2] ofzle]
wlek A Rt el AEEln 1 240 AnE oay
o| feln slons Az G 488 4 - 4
uAE gael B @7k Basi
Il Tk g Agel sistch 3

© WU 242 Ay A Qe

WA} Siet ERH, A 190l o RE 2o 19k 2=
971 el 27 ANE WAT ket 38 FANE AT
ol 5ol Mz, A7 ool g A s
A 2 gick. oAko =, vke A A (standing posture)o]
A 3 75 2L ge) sk sk etk 9 olot e
BAHS nesto] S Rl B89 B2 Tyl ¢
F7} olo|ck Het AgAHoI T AAHS BF 7)5B719)
ARE St ARE 887 Holet oA,

OJ

V.HAE
Boddes 209 9 ok diS FVC, FEV),
FEV/FVC, PEF, MIP, MEP ZAALE =3)3to] 9lo] 24 2A|
of W& Zol7t =AE Flste] AAZQ 5F 7]-sB7Iet
AmE PRt AR nFAS sl AAfEilct At 2} 90° o
A7 YA = Aol BlEl] S7FE =215 Ve Sict vk
= ARAIRF 90° OR ApAjo A BAIA F-9)4do] FVC, FEV o
A Yeldom, FEV/FVC, PEF, MIP, MEPo|| A& =24}
37t BOAT SAA fo4d2 UERHA] gkt
olgfgt AT Fal 90° PR AAME SH8IA| o4l viE 2
A2 2A351 =W FVC, FEV, o= 9-0J3t 93k u|z|1
45° OF2 ApA|of A= %‘i‘é Holx|qk f-oJ81A] ¢k A&
4 Qglom, Y] W I 58 o= folel JakS v
A F=the A d 4 Stk I oot ARk SxtolA
F7HARL 7 el B8 7Ts B AR
Tgol & Aojtt.

R
gz

Mud, vkt Zoje. o2 A2 T ©E PNFE 3%t
Tg-250] 20t ofrfge HEeFe] gt vja. g5
&s}e]=B 7], 10(6);95-101, 2019.

£, Hg &AM AAjo] ke g 7] Z|3E Hlal dA)
tjsta tjsky, AARER=R 2007.

5 5 A oA HuZT|RHAR &

2157} 718 2] 71 s AR ARTA.

557143k 51(3);248-259, 2001.

Oli@}ﬂ Ea 9 A A3 7 71584 A

THEILA. SHRARARPA R AT T, 2020.

%Xﬁi % ATEA A ol wE ApA|2k

A o)t A|,

o
o m*‘
o Jo
51_4 ﬂlﬁ O.L. rl'>'
%
g b ‘:J
J _E
N

do

Hu)

e
H" o}i = g
_IE;U. ox ML rlo 1o ok
ox. glo rﬁ o)
L
ik
o)
i
J_

30(1);80-85, 2006.

Bach JR, Guide to the evaluation and management of
neuromuscular disease. Philadelphia, Hanley &
Belfus, 1999;7

Cho DH, Kang SW, Park KH, et al. Postural change of
vital capacity in patients with neuromuscular disease.
J Korean Acad Rehabil Med, 28(5);454-457, 2004.

Choi WA. Pulmonary rehabilitation of restrictive lung
diseases. Ann Cardiopulm Rehabil, 1(1);33-41, 2021.

Dechman G, Wilson CR. Evidence undelying breathing
retraining in people with stable chronic obstructive
pulmonary disease. Physical Therapy, 84(12);
1189-1197, 2004.

Go Jy. Cardiopulmonary physical therapy; adult and child
3rd Edition. Daehakseorim, 2006.

Gordon S, Jones A, Sealey R, et al. Body position and
cardio-respiratory variables in older people. Arch
Gerontol Geriatr, 52(1);23-27, 2011.

Kang SW, Shin JC, Park CI, et al. Relationship between
inspiratory muscle strength and cough capacity in
cervical spinal cord injury patients. Spinal Cord,
44(4);242-248, 2006.

Kera T, Maruyama H. The effect of posture on respiratory
activity of the abdominal muscles. J Physiol
Anthropol Appl Human Sci, 24(4);259-265, 2005.

Kim K, Seo KC. The effect of pulmonary function and
chest length in the stroke patients after feedback
breathing exercise among position changes. J
Korean Soc Phys Med, 7(2);157-164, 2012.

Misuri G, Colagrande S, Gorini M, et al. In vivo ultrasound
assessment of respiratory function of abdominal

muscles in normal subjects. Eur Respir J,

ULEE Mol HeolM £ XM Hl 7Is ZAE Zulol| Ojx

= o8 -39



gL XwsE] A A12¢ A%, 2024.3

10(12);2861-2867, 1997.

Mori R.L, Bergsman A.E, Holmes M.J, et al. Role of the
medial medullary reticular formation in relaying
vestibular signals to the diaphragm and abdominal
muscles. Brain Research, 902(1);82-91, 2001.

Park MC, Jeong JH. Changes in PCF, MIP and MEP
related to measurement position and thorax mobility
in patients with respiratory difficulty. J Spec Educ
Rehabili Sci, 49(3);75-89, 2010.

Teixeira-salmela LF, Parreira VF, Britto RR, et al.
Respiratory pressures and thoracoabdominal motion
in community-dwelling chronic stroke survivors.
Arch Physi Med Rehabil, 86(10);1974-1978, 2005.

Yun CK. Effects of posture difference on the respiratory
function of cerebral palsy patients. Journal of the
Korean Society of Integrative Medicine 5(1);85-92,
2017.

40 » Effects of Measurement Posture on Pulmonary Function Test(PFT) Outcomes in Healthy Adult Males



