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Pulmonary Function and the Maximal Inspiratory and Expiratory Pressure,
and Maximum Phonation Time Before and After
the Specially Programmed Training

Do-Hyun Nam, MD', Chul-Min Ahn, MD? and Hong-Shik Choi, MD'

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

Whether respiratory muscle training is of benefit to the singing students is controversial. The purpose of the study is to investigate
pulmonary function and the maximal inspiratory (MIP) and expiratory pressure (MEP), and maximum phonation time in five
female singing students before and after the specially programmed respiratory muscle training during 2 months. All singing students
had average 4.8 years of formal classical voice training. Respiratory muscle training machine (Ultrabreath) was used to train respi-
ratory muscle. Pulmonary function test data on simple pulmonary function, flow volume curve, static lung volumes are obtained
from Vmax 6200. The MIP and MEP were measured using Spirovis, and the MPT were measured using hand-held stopwatch.
Any pulmonary function test variables are not changed after respiratory muscle training. However, MIP and MEP were signifi-
cantly increased between before and after respiratory muscle training. MPT increased significantly after training, compared to the
pre-trained. MIP, MEP, and MPT after training in female singing students were 26%, 25%, and 33% higher than those before
training. The result indicated that the specially programmed respiratory muscle training is beneficial to improve respiratory muscle
strength and vocal function without an increment in pulmonary function.

KEY WORDS : Singers - Maximal inspiratory pressure -+ Maximal expiratory pressure - Maximum phonation time - Respira-
tory muscle training.
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Fig.1. Respiratory muscle training mechanics (ultra breathe) .
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Table 1. Physical characteristics of the all subject

Subject Age (year) Height {cm) Weight (kg) Year of Training Vital capacity (L) Vital capacity (% pred.)
1 20 164 53 3 3.69 106
2 21 164 60 2 4.56 114
3 23 163 51 6 295 74
4 23 162 50 7 3.88 98
5 28 159 48 6 2.66 73
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Fig. 3. Pulmonary function test.

Fig. 4. Measurement of maximal inspirafory pressure and maxi-
murm expiratory pressure using Spirovis.
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Table 2. Pulmonary function test variables between pre-fraining
and post-training group

Characteristics Pre-Training  Post-Training
FVC Liters 35+ 07 35+ 08
(% predicted) (%) 908+17.6 92.6+20.7
FEV1 Liters/sec 3.0+ 05 3.1+ 05
(% predicted) (%) 952+11.8 9641128
FEV1/FVC % 882t 6.7 88.0+ 7.1
FEF25—-75% Liters/sec 3.7+ 06 38x 06
(% predicted) (%) 882+ 94 104.0:29.5
c Liters 46+ 06 46+ 06
vC Liters 3.5+ 08 36+ 08
IC Liters 24+ 06 23+ 05
FRC Liters 21+ 04 22+ 02
ERV Liters 12+ 06 12+ 03
RV Liters 10+ 03 1.0£ 03
Vig Liters 32+ 05 29+ 06
Raw CmH20/L/sec 1.1+ 0.1 14+ 05
Gaw L/sec/cmH20 1.0+ 0.1 08+ 02

Data are expressed as mean £5D

Table 3. Maximum inspiratory pressure (MIP) and maximum
expiratory pressure (MEP), and maximum phonation time (MPT)
between pre-fraining and post-fraining group

Characteristics Pre-Training Post-Training
MIP CmH20 6221135 78.2+3.7"
MEP CmH20 564+ 7.5 70.0+8.1*
MPT Sec 23.3% 43 3N.0x6.7"

Data are expressed as mean+SD. *p<0.05 compared fo the
pre-training group
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