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The Effect of Seat Surface Inclination on Respiratory Function and Speech Production in sitting

Hwa-Kyung Shin, PT, PhD; Hye-Su Kim; Ok-Bun Lee, ST, PhD'

Department of Physical Therapy, College of Medical Science, Catholic University of Daegu; 1Department of Speech and

Language Pathology, Daegu Cyber University

Purpose: The purpose of this study was to evaluate the difference between respiratory function and speech
production, according to the seat surface inclination while in the sitting position.

Methods: Respiratory function (FVC, FEV1) and speech production (inspiratory frequency, unit reading time, paragraph
reading time) were measured in 3 sitting conditions: horizontal seat surface, seat surface tilted forward 15 degrees, and

seat surface tilted backward 15 degrees.

Results: We found that the mean values of FVC and FEV1 were statistically significant different according to three types
of sitting positions (p<0.05). The following result was observed: forward tilted sitting > horizontal sitting > backward
tilted sitting. There was no significant difference in speech production between the different positions. Respiratory
function and speech production had a significantly negative correlation in the forward tilted condition and the backward

tilted condition.

Conclusion: This finding suggests that the seat surface inclination have an effect on respiratory function. Especially,

forward tilted sitting may be an effective posture that may help increases the respiratory function.
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Comparison of FVC and FEV1 as the postures

Neutral Anterior Posterior

position tilt tile P
FVC (D) 3.31 3.43 3.23 0.02*
FEVI1 (L) 2.94 3.04 2.80 0.00*
*p<0.05
FVC: Forced vital capacity
FEV1: Forced expiratory volume in 1 second
2. XMofl ME FOME 49| Hlw
FoftEelA o Q7] 284 A £ 7] 28Rk

SHAA,

ol 57|35 S

AL PIAR 20 gatost, o
AR, DA, S e
2 wo gre mylor} BARHCRE foj Aol Qs
(Table 2).

Comparison of speech production as the postures

Neutral Anterior Posterior
- position tile tile P
IF 15.37 15.84 16.63 0.17
URT 355.45 366.08 370.04 0.17
PRT 66361.37 67341.63 68435.79 0.06

IF: Inspiration frequency
URT: Unit reading time (ms)
PRT: Paragraph reading time (ms)
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Correlation between capacity of the lungs and language accuracy

Neutral position

Anterior tilt Posterior tilt

IF URT PRT IF URT PRT IF URT PRT
FvC r=0.08 r=-0.18 r=-0.07 r=-0.31 r=-0.60 r=-0.41 r=-0.31 r=-0.60 r=-0.41
p=0.75 p=0.47 p=0.78 p=0.20 p=0.01* p=0.08 p=0.20 p=0.01* p=0.08
FEV r=0.05 r=-0.22 r=-0.25 r=-0.40 r=-0.65 r=-0.47 r=-0.4 r=-0.65 r=-0.37
p=0.84 p=0.37 p=0.31 p=0.09 p=0.00* p=0.04* p=0.09 p=0.00* p=0.11
r: Pearson correlation coefficient

*p< 0.05

FVC: Forced vital capacity (L)

FEV1: Forced expiratory volume in 1 second (L)
IF: Inspiration frequency

URT: Unit reading time (ms)

PRT: Paragraph reading time (ms)

u s7jeEoR Aol Mo BEEee ek’ s3e)
ofshs 30 28 $49, 9% S7h20] glov o] 28EL
PAAEZ BRI, B 288 AT HYT -
= BA S Sbol Qlow QAL B e Sgel
FPEATT 5F20 AN RS YR AR o
2H 57] A S e shed) olelet A ol o
A 8 A ojghel ZhzEkg nl o s, A 74 3
29 4202 7k ool Fkzuo] % o 44 912 el
e Sguiole] 450w Zulu) ol Welgow
sgo] % o AU HES AFICE £ ATo|E 2
AR AR A s SRR Aol A 1
2 AASTIe] Witk Tolitd wolde BAHOR §9
S oigkort, B7147h A, ofd W 54 A o] &
= ghol A7) Uerdrh ol YA WA 3
ARl s Azol AEle] QI QPR 2 Aol
7) Wel 580 o] © BEAOR o|Roldl Auteh A
Gk 3 S RS A5 U < s 2

o n:loiv

=

£ 7108 e, olefth Ak s Sl el
A 2 el A AR fsiel v g A
45° F2 7]20] S A4, 90° ok AHlolA] HTeRS A
e W] VI e AR A B AL nston, o

£l e Ale) A9 Akte] BTwe] Gl th £ A
of uj3) Hito] AlgEol Q7] o] ZABeL B BF
7i50] S UERt Alow BaE ATdAnE thh Skt

L AR S S ork AEARAL SR Tl

Aol O] Bt st 440 AolE Wol AL A
IS - Qg e AAol7] o] dhaxie] £

e A2t ikl & v weeks =xte SHAACIA 7t

e shedl 3o 'E—E %ﬂf& %J_%El.ﬂolﬂi %—E"&

ﬂl?-

S

Ao S 1% ) 571 of 8i7] A8 AL &
ofgh 0] ApkbAPL e

wpigutle] 49 QHE 559 7|27 i eloh BEO
FUS AT 4 ol ANEASo) o] AgEw w7y
ARl 2 21T Aol o3 BeryR Bgailo] e
o B B R eHom ol VgL &
% sl B0l 2 AR} ek olahdel 2% 2
Q.

A 2] ool *L¢ 750l
M F7 AR FARe] 40~67%

AR A Bl &
B HAo] /\].%}T_ﬂ 7184 7 2 90lo]ch 203 o] L A
uhe], W%, Hedd BRelAME FEHOR 557150
ofsi} ehich, A st £ A 288 s
AR Aol o] FoAA AORMN —E—ﬂi% Ricid
I, FEARRES w715 T REE FRARIEH
ot TEI HEol TS AW AR FAZ 4 Y=
5 o=y e AR S sl 23sE S
d 5 9 Aol wEol SR Ao AEet =S
ol Al 7% w3 S7lolE 9 v Aok &
£ & drellde ApAste] wet Bl Aols Ko
FAXCRE fFASHA] o971l 5 AtelA Hop g2 0}

chpet Ao RS Bt} & Bat Ak WE £
o sgohlels ofgall dehizd” goh of
A S5 U0 2R8 ASRE A 3 THLEAL) £
sbll Qoleka Mg v uep® B3
of WAL §00] 24 & S 01%2—012‘3 ) of
o] TojksoliE FHAel AR} eht 4 9 Ao

The Effect of Seat Surface Inclination on Respiratory Function and Speech Production in sitting



AR 2082 POR S5 e 97
A3 SR Ioe Aol 9tk 94 Sl vist o)
R A Bk e 0] dpgzol Bask e 7
oHEE SAPIA A4 W] 02 Aol 1ol 3 A7

iv)

5700 Wopl R B 4 9l Folutis
g W sk BAS TRt WEolA Aeor @
olck. Hel ZRoIN ATelelg Al e &

ZQ3A|TE 4
g ou Bkl
ukslA o] ol Alok g

HH AT 35 7159
n| X gkl Bato] Asigiet. 2k T A

ol A1zl
So] web EF 71S §OJ% o7k gglon, Ay A
A7} B 715 Soldl 7 B3Rl Ao etk
e, oldt Al W Q7] sk Q] A 7]
ke el Rel/t glich 19 gl AARI T
2 AT A5 O F G neeoll T Ao
Al

Author Contributions

Research design: Shin HK, Lee OB

Acquisition of data: Kim HS

Analysis and interpretation of data: Shin HK, Lee OB
Drafting of the manuscript: Shin HK, Kim HS, Lee OB
Administrative, technical, and material support: Shin HK,
Lee OB

Research supervision: Shin HK

Acknowledgements
o] RO 2011 d%E A¥(ASHEH]%:
AL A

o] Aslom gkl
dlo} 4xellE] A 19)(No. 20119040).

1. Lee HM. The effect of the breathing training program on
utterance of children with cerebral palsy. Daegu University.

10.

11.

12.

13.

14.

15.

16.

17.

22
o
o
o™
=)

i, ol

Dissertation of Master’s Degree. 2008.

Ju JY, Shin HS. The effects of respiratory muscle strength-
ening exercise on the respiratory and phonation capacity
in spastic cerebral palsy child. Kor J Sports Med. 2010;
20(3):285-92.

Im TH. Investigation on the vital capacity after breathing
exercise in children with cerebral palsy. New Med J. 1995;
38(10):23-6.

Jung JJ. The effect of motor training on language ability
in children with cerebral palsy. JSHD. 1998;7(2):27-46.
Hodge MM, Rochet AP. Characteristics of speech breathing
in young women. JSHR. 1989;32(3):466-80.

Solomon NP, Hixon TJ. Speech breathing in Parkinson’s
disease. JSHR. 1993;36(2):294-310.

Murdoch BE, Chenery HJ, Bowler S et al. Respiratory
function in parkinson’s subjects exhibiting a perceptible
speech deficit: a kinematic and spirometric analysis. JSHD.
1989;54(4):610-26.

Manifold JA, Murdoch BE. Speech breathing in young adults:
effect of body type. JSHR. 1993;36(4):657-71.

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

Allen SM, Hunt B, Green M. Fall in vital capacity with
posture. Br J Dis Chest. 1985;79(3):267-71.

Bridger RS. Postural adaptations to a sloping chair and work
surface. Human factors. 1988;30(2):237-47.

Song JY, Sim HV, Current ME et al. A comparison of
vital capacity values with healthy subjects in standing and
head-down positions. KAUTPT. 1996;3(1):40-7.

Marini JJ, Tyler ML, Hudson LD et al. Influence of head-
dependent positions on lung volume and oxygen saturation
in chronic air-flow obstruction. Am Rev Resp Dis. 1984;
129(1):101-5.

Troyer AD. Mechanical role of the abdominal muscles in
relation to posture. Respir Physiol. 1983;53(3):341-53.
Kwon DH, Seok DI, Kwang SG et al. Assessment of
communication disorder. Korea, Korean Speech-language
& Health Association. 1994:15-65.

Kim YR, Lee JW. A comparison of vital capacity value with
spinal cord injury following changing positions. KAUTPT.
1998;5(3):48-55.

Kisner C, Collby LA. Therapeutic exercise: foundations and

242 KMol Xt B FAI=7H S50 Fof M=ol DjXl= T



J Kor Soc Phys Ther 2012;24(1):29-34

18.

19.

20.

21.

22.

23.

techniques. 5th ed. Philadelphia, F. A Davis Co, 2007:852-3.
Cameron MH, Monroe LG. Physical rehabilitation: evidence
based examination, evaluation and intervention. Philadelphia,
Elsevier Health Sciences, 2007:689-732.

Song JY. The changes of respiratory functions following
postures in cerebral palsy: spastic diplegia. ] Kor Soc Phys
Ther. 2004;16(4):115-128.

An SH, Lee JH. Reliability and validity of the postural
assessment scale for stroke in chronic stroke patients. ] Kor
Soc Phys Ther. 2009;21(1):9-17.

Frownfelter D, Dean E. Cardiovascular and pulmonary
physical therapy: evidence and practice. 4th ed. Philadelphia,
Mosby, 2006:569-93.

Walker J, Cooney M, Norton S. Improved pulmonary
function in chronic quadriplegics after pulmonary therapy
and arm ergometry. Paraplegia. 1989;27(4):279-83.
Carter RE. Respiratory aspects of spinal cord injury
management. Paraplegia. 1987;25(3):262-6.

24.

25.

26.

27.

28.

Kim JH, Park SK, Kang JI et al. Effects of lumbar stability
exercise program on trunk, lower extremity of muscle activity
and balance in soccer player. ] Kor Soc Phys Ther. 2010;
22(5):25-31.

Kang JI, Jeong DK, Park SK et al. Effects of chest resistance
exercise on forced expiratory volume in one second and
fatigue in patients with copd. ] Kor Soc Phys Ther. 2011;
23(2):37-43.

Geytenbeek J. Prevalence of speech and communication
disorders in children with CP. Dev Med Child Neurol.
2011;53(1):10-1.

Bax M, Trydeman C, Flodmark O. Clinical and mri correlates
of cerebral palsy: The european cerebral palsy study. ] Am
Med Assn. 20065296(13):1602-8.

Kim HK, Kwon DH. The effect of respiratory muscles
training program on improvement of speech production
mechanism in children with spastic cerebral palsy. JSHD.
200514(2):89-109.

The Effect of Seat Surface Inclination on Respiratory Function and Speech Production in sitting



