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Maximal Inspiratory Pressure, Maximal Expiratory Pressure, and
Maximum Phonation Time in Singers, Untrained Normal Person, and
Patients with Vocal Cord Diseases

Do Hyun Nam, M.D.," Chul Min Ahn, M.D.,”* Hong-Shik Choi, M.D.*

The institute of Logopedics & Phoniatrices,” Respiratory Center and Pulmonary Division,
Department of Internal Medicine,* Yongdong Severance Hospital, Yonsei University College of Medicine
Seoul, Korea

MIP was significantly increased in singers, compared to the untrained group. MIP in patients
showed decreasing tendency compared to the untrained group, but were significantly lower than
that in singers. MEP in singers was higher than that in the untrained group. MPT increased
significantly in singers, but diminished in patients compared to the untrained group. MIP, MEP,
and MPT in male singers were 50.8 %, 61.0 %, and 28.7 % higher than those in female singers.
MIP, MEP, and MPT in the untrained male were more increased 32.3%, 25.0%, and 28.7%,
respectively than those in the untrained female. There was no correlation between MPT and MIP
or MEP. Regression analysis of the data set showed that weight and vocal cord dysfunction was
a positive predictor of MPT. Factors affecting MIP were male, singers and weight. Factors
affecting MEP were male, singers, vocal cord dysfunction and weight.

KEY WORDS : Singers - Vocal cord diseases * Maximal inspiratory pressure - Maximal expira-
tory pressure -+ Maximum phonation time.
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Table 1. Demographic variables
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pirovis(Cosmed Srl, Italy) &
u 2ol we} vheat 2

Group Age (yean) Height (cm) Weight (kg Years of training
Male Untrained (20) 25.3+54 173.9+4.8 67.7+£10.3
Singers (18) 248+48 176.2+4.3 829+17.8* 56+3.4
Patients 09  312x687 172.6£59 69.3+10.37
Female Untrained 20 28.7+8.1 163.6+5.1 53.3+5.1
Singers a9 25.6t9.5 163.2+4.1 57.3+7.8* 8.1+7.8
Patients 19y 31.0x6.0" 160.2+4.7*1 559+6.6

Data are expressed as mean=8.D. Parentheses are number of patients. Unfrained designates subjects who had
had no vocal training. * : p<0.05 compared to the Untrained group. T : p<0.05 compared to Singers.
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Table 2. Details in patients with vocal cord diseases

Vocal cord diseases Male Female

Vocal nodule qud4 1 7
Excision of vocalnodule  Atld3 +% 1

Vocal polyp o EF 2 4
S/Pvocal polypectomy  AEF £ 1 2
Spasmodic dysphonia AL/ el 2
Muscle tension dysphonia 271343 4ol 1
Laryngitis Fr4 1
Postintubation Granuloma 4+ #5014 1
Reinke's edema AdRE 3 1
Vocal cord medialization A tiubu) =% 1

operation
Total number of patients Q 19
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Fig. 1. Spirovis(Cosmed Stl, Italy).

Fig. 2. Measurement of maximal inspiratory pressure and
maximal expiratory pressure using Spirovis.
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MPT=6.23-7.68*(status) +0.26* weight (kg)

; If vocal cord dysfunction is present, status=1.

=

otherwise status=0.

6. Ul FE2 NN 22AE
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MIP=23.77+15.57*(Gender) +12.14x (Status) +
0.61*Weight (kg)

; If a person is male, gender=1. otherwise gen-
der=0.

Table 3. Maximal inspiratory pressure (MIP), maximal expiratory pressure (MEP}, and maximum phonation time (MPT)

between Untfrained, Singers and Patients

Group MIP (cmH20) MEP {cmH20) MPT (sec)

Male Untrained (20) 802 + 206 714 = 164 236 = 7.6
Singers 18) 1039 = 156 103.5 + 31.5* 203 + 10.2*
Patients (9 783 + 1587 626 + 1051 146 + 481

Female Untrained (20) 606 = 116 57.1 £ 167 184 + 50
Singers a9 689 + 155* 643 = 175 215 + 58*
Patients a9 550 + 1491 424 £ 1647 135 =+ 567

Data are expressed as mean=S.D. Parentheses are number of patients. Untrained designates persons who had
had no vocal training. * : P<0.05 compared to the untrained group. 1 : p<0.05 compared fo Singers
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Table 4. Factors affecting MPT(By Multiple regression

analysis)
Porgmefer Standard ovalue
estimate error
Intercept 12.32 29053 06775
Male 0.86 248  0.7289
Singers 1.73 188 03588
Vocal cord dysfunction —6.16 2,07 0.0037
Height(cm) -0.04 0.18 08351
Weight (kg) 020 0.08 00204
MIP {cmH20) 0.02 006 07621
MEP (cmH20) 0.03 004 05033
Table 5. Prediction Equation for MPT
Porgmefer Standard pvalue
estimate error
Intercept 6.23 3.28 0.0608
Vocal cord dysfunction  —7.68 160  <0.0001
Weight (kg) 0.26 005  <0.0001

Prediction equation for MPT(By multiple regression an-
alysis)

MPT=6.23—7.68* (status) +0.26* weight (kg)

. If vocal cord dysfunction is present, status=1, other-
wise status=0

Table 6. Prediction Equation for MIP

Parameter  Standard
. p-value
estimate error
Intercept 23.77 7.58 0.0022
Male 15.57 3.82 <0.0001
Singers 12.14 3.24 <0.0003
Weight (kg) 0.61 0.14 <0.0001

Prediction equation for MIP (By multiple regression an-
alysis)

MIP=23.77+15.57* (Gender) +12.14* (Status) +0.61*We
-ight (k@)

» If a person is male, gender=1, otherwise gender=0

; If a person is a singer, status=1, otherwise status=0

; If a person is a singer, status=1. otherwise sta-
tus=0.

7. HizRe] 9B OAE 2018

A7 A, Aebrk Ao gl A%
o3l dFge Tom, ol /T HE|tE Ui ¥
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MEP=26.62+15.79*(Gender) +14.80*(status1) -
12.41*(status2) +0.49*Weight (kg)

; If a person is male, gender=1. otherwise gen-
der=0.

Tabie 7. Prediction Equation for MEP

Parameter Standard

estimate error pvalue
intercept 26,62 9.84 0.0080
Male 15.79 500  <0.0021
Singers 14.80 468  <0.0021
Vocal cord dysfunction  —12.41 479 <0.0110
Weight (k@) 0.49 018 <0.0070
Prediction equation for MEP(By multiple regression an-
I\O/:Egs=)26.é2+ 156.79* (Gender) +14.80* (status1)-12.41* (st
atus2) +0.49*Weight (kg)

; If a person is male, gender=1, otherwise gender=0

; If a person is a singer, status1=1, otherwise status=0

» If vocal cord dysfunction is present, stafus2=1, other-
wise status=0

MPT(sec)

L 1 1 J
Singers 1 Singers 2 Patients

(n=19) (n=6) (n=19)

Untrained
(n=20)

Fig. 3. Maximum phonation times in Female singers. Data
are expressed as mean £5.D. Parentheses are nu-
mber of patients. Untrained designates subjects
who had had no vocdl training. Singers 1 nofifies
singers who had had vocal training for 8.1 years
in this study. Singers 2 : singers who had had voc-
al training for about 22.5 years in a previous study.
* 1 p<0.05 compared to the untrained group
T 1 p<0.05 compared to Singers1
F 1 p<0.05 compared to Singers2

; If a person is a singer, statusl=1. otherwise
status=0.
; If vocal cord dysfunction is present, status2=1.

otherwise status=0.
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