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Characteristics of Respiration and Phonation in Normal Health Elderly
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ABSTRACT

Korea does not have a certain criteria on the respiratory ability and phonation of the normal aged, and also has no clear
standard to examine the boundaries of geriatric diseases. This study analyzed the characteristics in respiration and phonation of
the aged in normal healthy elderly from diverse angles with different variables. Thirty-three participants in total, seven males
and eight females in the age group 55-64 participated in the study. Seven males and eleven females in the age group 65-74
were selected for the respiration and phonation experiments, and 10 different variables such as FVC, FEV,, FEV/FVC, MPT,
MFR, Psub, 10, jitter, shimmer and NHR were comparatively analyzed for each group of different age and gender. To see the
difference in respiration and phonation by age and gender, the study conducted a two-way ANOVA. First, from the result of
the analysis on respiratory ability, FVC of male appeared to be significantly greater than female. In both age groups of 55-64
and 65-74, male displayed greater FVC than female did. Second, as for FEV), FEV/FVC, the age group of 55-64 showed
greater values than the values measured in the age group of 65-74. Third, MFR showed a significant difference by gender. In
both age groups, male showed significantly higher MFR than female. Fourth, for different gender, a significant difference in
MFR was observed. In both age groups of 55-64 and 65-74, male exhibited higher MFR than female. This study has a clinical
implication in that it analyzed the criteria on respiration and phonation in normal healthy elderly according to gender and age.
The normal aged showed a difference in their respiratory and phonatory functions by age and gender, it was closely related to
the decline of pulmonary function due to the physical aging and the weak respiration coming from weakness of respiratory
muscles. Also, the physical differences in height, weight, and the muscles in laryngeal and respiratory system between males
and females had an influence on the performance. These results from this study might be a helpful guideline for the clinical
criterion in the future.
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Table 1. Characterictics of sebjects

2aelet S48 HM2A M4s (2010)

65~74A4 Jek AL ARG FAHCRZ frofsiA Athp <
.05). FEV/FVCE 55~6441 At GA7} ozlig EA50=
FoatA AA%ar, 65~744 He HA7} AxpEg FAHoZ
sl AdtHp < .05). L4715 MFRS 55~644 Het
HA7F AEYG BAHCE oAl ZaL, 65~744 JT &
A7F ARG FAHCZ FetA AUATHp < .05). fr 55~
644 A G2 AR BAHOZ {5 W%, 65~
744 Jek G2 xRt BAFHCRE fosA Wdthp <

ot w2t

T 55-6441)(n=7) 65-74(n=7)
A=A 60.4+3.8 68.343.1
217 cm) 167.1£5.8 169.1+5.7

EFFAl(ke) 66.3+10.9 70.7+7.8
nVHI-10(3) 2.143.0 3.9453
K-MMSE(%) 29.7+0.5 28.4+1.4

K-BNT(#) 52.7+4.4 51.043.1

BDI(3) 7.043.8 11.9+11.3

ot o2}

T 55-6441(n=8) 65-74(n=11)
A=A 60.0£3.0 69.0+3.0
A7 (em) 156.0+5.1 157.0£7.0

F5Al(ke) 57.144.9 58.6+6.6
nVHI-10(%) 10.149.7 6.4+7.0
K-MMSE(H) 28.8+1.4 29.0£1.5
K-BNT(H) 523455 51.145.8

BDI(H) 14.048.1 12.349.7
R F A3}

" AVHI-10 : new Voice Handicap Index

K-MMSE : Korean-Mini Mental State Examination
K-BNT : Korean Version-Boston Naming Test
BDI : Becks Depression Inventory

32 A8y Al wE 35757 WAd7)s vl

AR #3A A, RE 3875 BT dE 4
7ro] A5 AE At fle ASE YEsh

FEV 9] 7% 9} 55~644 Fdto] 65~744 JRT} B
Aoz Fo&tA ZHThp < .05). FEV/EVCY A% P2} 55~64
Al Fete] Fat 65~744 JetRoh FAXHCZ FosiAl Ftt
(p < .05). YU 3F71%< FVC, FEV,, FEV/FVCe| E7 3
o2 F93 zo]E HYtk FVCE 55~644 Jd a7l o=t
Bt} EAZROZ Ho3HA Hip < .05), 65~744 [t @At
7} qARG BAHo 7 F5A Ztkp < .05). FEV,& 55~
644 Jek A7t ARG BAFSE oA Fip < .05),

05).

F 2. A" Al wE sFI Y 549 Ve AT
Table 2. Descriptive Statistics of respiratory and phonatory

characteristics according to age and gender

ot 55-644
= o2}
FVC( /) 3.85+0.64 2.57+0.43
55 FEVi(2) 3.04+0.50 1.97+0.28
7% | FEV/FVC(%) 75.37+10.72 77.58+10.76
MPT(sec) 20.86+3.67 20.75+7.38
MFR( nl /sec) 262.86+159.34 75.00:69.90
Psub(cmH,0) 4.83£0.97 3.86+1.06
1S fo(Hz) 119.55+15.33 185.35+14.57
75 jitter(%) 0.85+0.38 0.81+0.31
shimmer(%) 3.50+1.62 2.94+1.53
NHR 0.13+0.02 0.14+0.01
ot _ 65-74A)
At oz}
FVC( /) 3.76+0.63 2.3740.35
55 FEVi(#) 2.24+0.45 1.74+0.40
7% | FEV/FVC(%) 58.47+14.25 73.2249.70
MPT(sec) 23.00:£10.30 18.00:£6.26
MFR( il /sec) 164.29+75.25 82.73+49.83
Psub(cmH,0) 4.1240.96 4.68+1.55
IS fo(Hz) 123.98+25.95 171.94+22.75
7% jitter(%) 1.16+0.82 0.89+1.01
shimmer(%) 4.71£1.37 3.48+1.89
NHR 0.15+0.02 0.1440.02
R HA}

"FVC : forced vital capacity
FEV; : 1 second forced expiratory volume
FEVI/FVC : 1 second forced expiratory volume/forced vital
capacity
MPT : maximum phonation time
MFR : mean airflow rate
Psub : subglottal pressure
fo : fundamantal frequency
jitter : F717F Sy HEE
shimmer : 7|3t 1& HEE

H
NHR : noise-to-harmonic ratio
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Table 3. Results of two-way ANOVA

3. AgH Al me &% Y 549

M o3 /I\:_jf ol
10 o= o o=
FVC(?) 0.406 <0.001 0.769
5 FEV/(/¢) 0.001 <0.001 0.059
71s|  FEVI/FVC(%) 0.012 0.042 0.126
MPT(sec) 0.906 0.323 0.343
MFR( ml/sec) 0.174 <0.001 0.114
ul | Psub(cmH;0) 0.897 0.645 0.088
A fo(Hz) 0.540 <0.001 0.228
71 Jitter(%o) 0.470 0.555 0.663
s shimmer(%o) 0.147 0.136 0.574
NHR 0.065 0.830 0.170
TR AR AU AEAE
T4 Y Al e F B 5499
EYURE 41K A}

Table 4. Results of independent two-sample #-test according to

age group within gender

. 4
s 55-644] 65744 | p-3k
5| Fvao) 3.85+0.64 3.76:0.63 | 0.778
5|  FEV(Y) 3.04+0.50 204045 | 0.009
71| FEV/FVC(%) | 753741072 | 584741425 | 0.028
S| MPT(sec) 20.86:3.67 | 23.00£1030 | 0.619
MFR(nl/sec) | 262.86+159.34 | 164.29+7525 | 0.175
a | Psub(cmH;0) 4.830.97 4.12£096 | 0.197
A fo(He) 119.55+1533 | 123.98+25.95 | 0.704
Al itter(%) 0.85+0.38 1.16£0.82 | 0.384
S| shimmer(%) 3.50+1.62 471137 | 0.160
NHR 0.130.02 0.1540.02 | 0.059

. o1

55-644] 65-74A) p-%k
5| FVC(0) 2.5740.43 2374035 | 0271
5| FEV(/) 1.97+0.28 1745040 | 0.180
71| FEV/FVC(%) | 77.58+1076 | 7322970 | 0.369
S| MPT(sec) 20.7547.38 18.00626 | 0.393
MFR(nl/sec) | 75.00469.90 | 82.73+49.83 | 0.781
up | Psub(emH0) 3.86+1.06 4.68+1.55 | 0216
A fo(He) 185.35£14.57 | 171.94:22.75 | 0.163
1 itter(%) 0.81+0.31 0.89+1.01 | 0.840
S| shimmer(%) 2.94+1.53 348189 | 0.517
NHR 0.140.01 0.14£0.02 | 0.691
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