ABSTRACT FOR ICA 2010 RESEARCH COMPETITION

The Effect of the Breath Builder™ on Various Lung Functions and Musical
Performance Abilities of Clarinet Players- A Pilot Study

The purpose of this study was to focus on the efficacy of the Breath Builder™
(See Appendix A and B) and its effects on clarinet players’ performance abilities and/or
lung functions. The performance abilities measured included tone, note duration, and
phrase duration. The lung function measurements were: (1) Forced Expiratory Volume in
1 second (FEV)), starting from total lung capacity, the volume exhaled during the first
second of a forced expiratory maneuver; (2) Forced Vital Capacity (FVC), the maximum
breath volume or volume change of the lungs between a full inspiration to total lung
capacity and a maximal expiration to residual volume; (3) Maximal Inspiratory Pressure
(MIP), the measure of the power of the inspiratory muscles; (4) Maximal Inspiratory
Pressure in One Second (MIP:), the measure of the power of the inspiratory muscles
during the first second of the maneuver; (5) Maximal Expiratory Pressure (MEP),
measuring the power of the expiratory muscles; and (6) Maximal Expiratory Pressure in
One Second (MEP:), the measure of the power of the expiratory muscles during the first
second of the maneuver.'
Two research questions pertaining to two major areas were investigated:

(1) Would there be any significant difference in lung function (FVC, FEV,, MIP,

MIP:, MEP, MEP: [dependent variables]) by subject group or passage of time

(independent variables)?

' These are common measurements used in the medical field to determine of lung function.



(2) Would there be any significant difference in music performance abilities (tone,
note duration, and phrase duration [dependent variables]) by subject group or
passage of time (independent variables)?

This cross-disciplinary study used a mixed-methods approach with a strong
quantitative component and included the involvement of individuals from the following
areas: music performance, music education, audio engineering, sports medicine,
pulmonology and physics.

Literature Review

The medical field has performed and continues to perform research studies on the
effect of breathing exercises and devices similar to the Breath Builder™ on lung
function. Designated “incentive spirometers,” these breathing devices are described as “a
device that encourages, through visual and/or audio feedback, the performance of
reproducible, sustained maximal inspiration” (Overend, 2001, p. 972). Such devices,
including the Breath Builder™, are widely used in the treatment of patients with chronic
obstructive pulmonary disease (COPD), to prevent postoperative pulmonary
complications (PPC), and to help patients regain proper lung function after surgery.
However, no studies have been conducted using the Breath Builder™ and though
incentive spirometry and various breathing exercises are a common type of physical
therapy for post-operative patients, controversy exists regarding their effectiveness.

Research has discussed incentive spirometry in unhealthy people, discussed the

use of respiratory muscle training in healthy individuals (but did not use a breathing
device), or studied healthy musicians but did not use breathing devices as a mode of

respiratory exercise. A study on the Breath Builder™ and its effect on a musicians lung



functions and various performance abilities is necessary to help fill the void in research
literature.
Study Methodology

Subjects for the Breath Builder™ study were recruited from the clarinet studio of
a major university in the Southwest. The sample consisted of 15 clarinetists, a
combination of undergraduate and graduate students, ages 18 — 27 (subjects were divided
using matched pairs based on playing ability). The study was performed in two four-week
phases. During Phase 1, the subjects were tested three times: the beginning of the study
(pretest), during week one of the study (test), and during week four of the study (post-
test). After the pretest, each subject in Experimental Group 1 was given a Breath
Builder™ and a scripted demonstration of the device. Each was also given written
instructions and a log to record use of the device. Members of Control Group 1 were not
provided Breath Builders™ and continued their normal practice routine.

The completion of the post-test in week four marked the end of Phase 1. During
Phase 2, Control Group 1 was given Breath Builders™ and relabeled Experimental
Group 2 (post-test results from Control Group 1 were used as the pretest/baseline
measurement for Experimental Group 2). Experimental Group 2 followed the same
procedures as Experimental Group 1, giving measurements during week one (test) and
week four (post-test) of the second phase.

At the end of Phase 1, Experimental Group 1 stopped using the Breath Builder™
and was relabeled Experimental Group 3. Following this cessation, the subjects were
measured during week one and week four of the second phase to note any change in lung

function or performance.



Measurement Methodology

Using a spirometer and manometer, subjects provided their initial (pretest)
pulmonary lung function measurements. The measurements taken were FEV:, FVC, MIP,
MIP:, MEP and MEP..

The subjects’ musical abilities, tone, note duration, and phrase duration, were
measured through the performance of three musical examples. On the subject’s right was
a peak meter providing each musician a visual reference of the decibel (db) level. On the
subject’s left was a pair of headphones used during the third example.

The three musical examples consisted of the following: G1 (low G in the
Chalumeau register), G2 (throat-tone G in the Chalumeau register), and a sustained
phrase of substantial length. Each example was played and recorded three times.

For the first example, the subject was instructed to take a deep breath and sustain
the note G1 at 84 db + 1 db for as long as possible. This process was repeated for the note
G2.

For the third measurement, subjects were asked to play a musical excerpt
consisting of a long continuous phrase (based on the theme from the second movement of
Poulenc’s Sonata for Clarinet and Bassoon) at a tempo of sixty beats per minute. The
phrase was written at such a length that the clarinetist would not successfully be able to
play the entire phrase in one breath. Before playing this phrase, the subject was instructed
to put on a set of headphones covering only one ear, allowing the subject to hear his/her
natural sound. Through the headphones, the subject was provided a metronome click to
help ensure a consistent tempo. The subject was instructed to take a large breath and to

play as much of the phrase as possible. This phrase was recorded three times. The



musical example recorded for phrase duration, was also utilized for the analysis of tone.
All musical excerpts were recorded in a recording studio.
Data Analysis
Once completed, the lung function and musical data were analyzed. Three judges
evaluated the tone quality of the musical examples. The judges consisted of a professor of
clarinet, a doctoral candidate clarinet student, and an orchestral conductor. A researcher-
generated tone rubric was provided and the judges were trained in its use with musical
examples. Once training was completed, the judges evaluated the musical excerpts of the
study using the rubric. The results from the judges, lung function measures, and note and
phrase duration were analyzed using a 2-way ANOVA with repeated measures.
Results
The two research questions investigated were:
(1) Would there be any significant difference in lung function (FVC, FEV,, MIP,
MIP:, MEP, MEP: [dependent variables]) by subject group or passage of time
(independent variables)?
(2) Would there be any significant difference in music performance abilities
(tone, note duration, and phrase duration [dependent variables]) by subject

group or passage of time (independent variables)?

In analyses addressing the first research question, no main effect differences were
found by lung function. However, a significant interaction effect was found by MIP (Rao
R [6,44] = 2.68; p < .0264 [See Figure 1]) and MIP: (Rao R [6,44] =2.44; p < .0401 [See
Figure 2]) such that the scores for groups using the breath builder started with the lowest

pretest score (experimental group 1) and the second highest pretest score (experimental



group 2) and concluded as the second highest post-test score and highest post-test score,
respectively. The control group began with the third lowest score and concluded with the
third lowest score while experimental group 3, which stopped the use of the Breath

Builder™, started with the highest pretest score and concluded with the lowest post-test
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In analyses addressing the second research question, no significant main effect or
interaction effect differences were found by music performance abilities.
Conclusion

Breath control is a vital skill essential to all wind musicians. With this
understanding, Harold Hansen invented the Breath Builder™ to aid his students. The
significant interaction effect for the lung function measurements of MIP and MIP:
demonstrates that subjects using the Breath Builder™ improved in inspiratory muscle
strength. In addition, after cessation of the Breath Builder™ inspiratory muscle strength
decreased in Experimental Group 3, losing some, but not all of the gains made while
using the Breath Builder™. Until now, no studies had been conducted on breathing
devices and musicians. The results of this study demonstrate that further research on the

Breath Builder™ and other such devices is warranted and should be conducted. This



seminal research may serve both performers and pedagogues in that as a result of this
study, this technique may be more readily adopted and used by musicians to help

improve performance.



APPENDIX A

THE BREATH BUILDER™

RDG Woodwinds (2004). Breath Builder. Retrieved November 24, 2008, from
http://www.rdgwoodwinds.com/product_info.php?products_id=412



APPENDIX B

2-D TECHNICAL ILLUSTRATION OF THE BREATH BUILDER™
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