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Dear Dr. Sjoerdsma:

While I thoroughly enjoy reading the Journal of Singing every time it arrives,
this latest issue [JOS 66, no. 4 (May/June 2010)] is a stunner! Congratulations.
So many of the papers are on topics that are both current state of the art and
also down to earth practical advice. As an ex-professor (embryology/anatomy/
reproductive biology), it is a huge joy for me personally to see how singing is
advancing as a discipline that integrates solid science and art. We live in excit-
ing times.

I have two issues of discussion:
1) Dr. Michael’s paper, “Dispelling Vocal Myths. Part I: ‘Sing from your

Diaphragm!’,” is much needed. I have even heard voice professors refer
to the diaphragm as “an involuntary muscle.” However, I believe that the
paper has two errors.
• p. 549: “ . . . the diaphragm contracts . . . and expands outwards, increas-

ing in circumference.” This is impossible. Muscles can only contract
and thereby get shorter and/or thicker. Any lower ribcage expansion
has to be a result of intercostals and abdominal body wall muscle action.

• p. 549: “The lungs are coupled to the ribcage by the two pleural mem-
branes.” The lungs, covered by their pleura, are like two balloons float-
ing freely inside the ribcage. They are attached at the cranial end, in
much the same way the party decoration balloon-within-a-balloon is
made. Rather than being attached to each other, the lung pleura and the
ribcage pleura are independent. Their wetness lets them slide easily on
each other. When they get dry or swollen, breathing hurts and we call
the disease pleurisy.

2) I would like to explore the possibility of distributing Arneson’s paper on
performance anxiety (Christopher Arneson, “Performance Anxiety: A
Twenty-First Century Perspective,” JOS 66, no. 5 [May/June 2010]: 537–
536) within the Barbershop Harmony Society, or at least within my own
choruses. My vision would be to make it available as a pdf file in the ref-
erence section of the Society website (large availability) or on my cho-
ruses’ websites (audience of about 100 men).

Thank you very much for your attention.

KEN FISHER PHD
Associate professor (retired)
Chorus Director
Certified Singing Judge
VP Chorus Director Development, Ontario District, BHS

[Response from Dr. Michael, next page]

121-130_JOS_NovDec10_depts_A  10/6/10  10:19 AM  Page 127



[Response from Dr. Michael]

To the Editor,

I very much appreciate Dr. Fisher’s careful reading of
my article and his comments. I value the clarification,
as it provides opportunity for further elucidation for our
readers. Please allow me to respond to each point.

As for the “expansion” of the diaphragm, it is true that
“expansion” isn’t one of the activities that muscles can
do. There are three kinds of contraction, and muscles
can also relax or be stretched. I should not have implied
that the diaphragm has some capacity for expanding.
Rather, I should have simply said that the circumference
increases as the diaphragm flattens. Many authors refer
to this phenomenon. Two of my favorites are Hixon and
Malde et al. Hixon states: “When the diaphragm con-
tracts, the structure lowers and the thorax enlarges ver-
tically. Contraction of the diaphragm also enlarges the
thorax circumferentially by elevating the lower six ribs.
The combined action of lowering the base of the thorax
and expanding its circumference depends on the rela-
tive stiffness of the rib cage wall and abdominal wall.”1

Malde et al. explain that the dome shape of the diaphragm
flattens on contraction, and that the “circumference of
the dome widens as it flattens.”2 The take-home mes-
sage for singers is to appreciate that the diaphragm
descends on contraction, but that there is a concomi-
tant increase in the circumference of the lower ribcage
that they should expect and enjoy.

When I stated that the “lungs are coupled to the ribcage”
I meant the term “coupled” to provide a distinction from
the word “attached.” Apparently that distinction is not
clear. I could not find the source for my use of the term
“coupled,” though I note that McCoy also uses that term.3
Perhaps we learned from the same source, although he
would have been a young lad when I was in my gradu-
ate studies. Zemlin uses the term “pleural linkage,” as
does Behrman. That may be a better description; the
action of the lungs and the action of the ribcage are
“linked” by the two pleural membranes.

Dr. Fisher is correct that the lungs and the ribcage are
not attached to each other, and that they slide against
each other by virtue of the intrapleural fluid, for which
we can be very grateful. But the important concept for
singers is not the independence of the two structures,
but their interdependence. Because of this, if the ribcage

expands, the lungs must expand. As Zemlin states,
“Throughout every breath cycle the lung surfaces are
held tightly in contact with the inner surface of the
thoracic walls.”4 As a singer, I understand my respira-
tory mechanics better because of the concept of pleu-
ral linkage.

I must tell readers that our past president, Martha
Randall, also called my attention to an error in my arti-
cle. She reminded me that the “checking action” dur-
ing expiration, which keeps the elastic recoil forces of
expiration from expelling all the inhaled air immedi-
ately, is provided by the external intercostal muscles. I
had stated that the checking action is provided by the
abdominal muscles. Thank you, Martha, for pointing
out this very important omission in my article. It is cor-
rect that the muscles of inspiration, especially the exter-
nal intercostals, can remain contracted during the first
portion of expiration, to keep the air from being expired
too quickly. The mechanics of this checking action are
quite complex, and I encourage all readers to explore
it thoroughly in the references I have cited here. Hixon
(who refers to this as “braking action”) provides excel-
lent detail and discussion, which Behrman summarizes
thus: “ . . . the abdominal muscles participate in inspi-
ratory checking (Hixon, Mead, & Goldman, 1976).
Although the abdominals are considered primarily expi-
ratory muscles, Hixon and colleagues hypothesize that
their activity helps to stabilize chest wall movement,
thereby providing greater thoracic control during inspi-
ratory checking at higher lung volumes.”5

Here is my take-home message about checking action:
Based on my nineteen years of clinical work with singers
experiencing voice problems, I see that many singers
believe that they must contract the abdominal muscles
very strongly at the initiation of phonation in order to
“support the tone.” This leads to a cascade effect of
hyperfunction. In fact, the abdominal contraction at
the beginning of a typical sung (or spoken) phrase should
not be like a sit-up, but more like a subtle suspension.
If a singer is aware of the concept of “checking action,”
he or she is less likely to engage the abdominal muscu-
lature in a way that will increase pressure on the vocal
folds, thus improving technique and protecting the vocal
mechanism.

Thank you, Ken Fisher and Martha Randall, for bring-
ing these points to my attention, so that I can attempt
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to clarify. The more we all understand the elegant work-
ings of the vocal mechanism, the more we can protect
our students from misconceptions that interfere with
their best singing.
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