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§”KEYWORDS B Abstract The purpose of this pilot study was to observe both relaxed and deep
v Diaphragm; breathing patterns in a convenience sample to determine the incidence of normal
¥

versus faulty patterns of respiration. These observations were then combined with
respondent answers to a survey on pain history to determine if there is any correlation
between faulty breathing and musculo-skeletal pain patterns. If such a correlation
can be made, then we propose that clinicians working with chronic pain patients may
have improved outcomes if they address and correct faulty breathing patterns. Based
on this study, it is suggested to include the evaluation and treatment of faulty
respiration in the rehabilitation of chronic musculo-skeletal conditions, most notably
cervical pain.
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respiration. Ultimately, the self-perpetuating cycle
of functional change—treating structural modifi-
cation—leading to reinforced dysfunctional ten-
dencies can become complete, from whichever
direction dysfunction arrives.” (Chaitow et al.,
2002).

Breathing mechanics are influenced directly by

Introduction

Breathing with normal respiratory mechanics has a
potent role in the neunf—ﬁs?(:ﬁlb’-?k?l’&é[’s?stem.
Respiratory mechanics play a key role in both
posture and spinal stabilization. Far beyond simply
* breathing correctly while performing a stabilization
exercise; respiratory mechanics must be intact for
both normal posture and spinal stabilization to be
possible. In essence, the dynamic interaction
between the key muscles of respiration must be
funpciioning normally and most importantly, a
normat motor program for respiration must be
cortically set in the nervous system.
Chaitow, Bradley and Gilbert state, “Nowhere in
the body is the axiom of structure governing
function more apparent than in its relation to

# Bio-mechanical factors such as rib head fixations

~or classical upper/lower crossed patterns of
muscle imbalance.

® Biochemical factors involving anything that
affects the body’s delicate pH balance including
allergy, infection, poor diet, hormonal influences
or kidney dysfunction.

® Psychosocial factors such as chronic anxiety,
anger or depression.

‘The important link respiration has with health
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{ies in its role as a doorway to the autonomic
nervous system. One explanation is the essential
function CO? has in maintaining the body’s acid-
base balance. Subtle changes in the acid-base
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balance can have tremendous effects on the
endocrine and immune systems, muscle function,
pain perception and emotional lability.

The body will increase or decrease respiration to
compensate for changes in pH. For example,
ketoacidosis, a byproduct of a very popular diet
which promotes high protein/low carbohydrate
intake, increases the acidic state of the blood
which will promote deeper, faster. breathing (the
_higher CO? content stimulates the breathing drive).
Corrective over-breathing is also commonly seen
after the acidosis that results from prolonged
diarrhea or as a response to increased progesterone

levels. Use of steroids and diuretics as well as -

excessive vomiting causes alkalosis which sup-
presses the breathing drive in an attempt to bring
the pH back to a normal levet (Chaitow et al.,
2002).

Habitual chronic over-breathing (hyperventila-
tion) increases the amount of carbon dioxide (CO?)
exhaled, leading to respiratory alkalosis. Alkalosis
causes a decrease in the threshold of peripheral
nerve firing, an increase in muscular tension,
muscle spasm, spinal reflexes and significantly
heightened perception of pain, light and sound,
Alkalosis can also result in emotional lability and
produce a sense of apprehension and anxiety that
frequently leads to panic attacks and phobic
behavior (Chaitow et al., 2002; Chaitow, 2000).

Review of respiratory mechanics

The primary muscles responsible for respiration are
the diaphragm, inter-costal muscles, scalenes,
transverse abdominus, muscles of pelvic floor and
the deep intrinsic muscles of the spine (Acland,
1998; Hruska, 1997). Each of these muscles, in
addition to respiration, serves a dual role in
postural function as a core stabilizer. The scalene
muscles lift and expand the rib cage during
inspiration and are active at a low level during
every inspiratory effort and are therefore consid-
ered a primary, not an accessory muscle (De Troyer
and Estenne, 1984)."

Minor activity of the scalenes occurs with even a
light breath, but more obvious visual and palpable
activity occurs when demand is increased (De
Troyer and Estenne, 1984). The scalenes and
accessory muscles including the SCM and upper
trapezius musculature are activated normally upon
high levels of ventilatory demand or at high lung
volumes such as in hyperinflation (Gray’s, 1995). -

During inspiration, the diaphragm contracts, the
central tendon becomes more fixed as the dome

flattens and moves downwards. This increases the
pressure in the abdominal cavity while decreasing
its volume and causes the vaulting outward of the
abdominal wall (Kendall and Kendall, 1993).

With continued contraction, the vertical fibers
attached to the lower ribs expand them open in a
horizontal direction commonly termed ‘‘bucket
handle” motion (see Figs 1 and 2). The dimensions
of the thorax are enlarged in all directions as in the
filling up of a balloon. With each normal (resting)
breath this bucket handle movement occurs at
every rib level, which has a gentle micro-massaging
effect maintaining healthy spinal movement, blood
and nutritional flow to the musculo-skeletal strue:
tures. '

Movement of the upper ribs develops in the last
phase of inspiration and is commonly known as
pump handle” motion (see Fig 3). The para-
sternal and scalene muscles play an important
stabilizing role during inspiration to counteract the
expiratory action of the diaphragm on the upper rib

. Figure 1 Normal bucket handle motion of the lower ribs

during respiration. Note the horizontal widening during
inspiration.

{: i Inspiration

Expiration

Figure 2 Horizontal motion (widening) of the lower ribs
during respiration. Note the horizontal widening during
inspiration.
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Figure 3 Normal pump handle motion of the upper ribs
during respiration. Note the normal expansion during
inspiration.

cage. As the diaphragm descends, it decreases the
pleural pressure necessary for inspiration. The
decrease in pleural pressure is greatest in the
cephalad regions around the apex of the lung. If
unopposed by the contraction of the para-sternals
and scalenes, the upper rib cage moves inward in
the direction that is reflexive of expiration (De
Troyer and Estenne, 1985). Normal movement in
the upper ribs is an integral part of normal
respiration and varies in response to the intensity
of imposed physical demand. Recruiting the sca-
lenes and the accessory muscles is normal as
physical demand increases. Upper chest lifting is
not normal during relaxed breathing, where a
fanning open motion should be observed.

The faulty pattern of lifting up of the sternum
vertically during inspiration, instead of widening in
the horizontal plane, occurs due to bilateral over-
activity in the scalene, trapezius and levator
scapulae musculature. This faulty pattern termed
"chest breathing” (see Fig. 4) is the most common
fault in respiration. Chronic cervical overstrain,
diminished activity of inter-costal muscles and
reduced rib motion commonly results. Although
the pectoralis major, pectoralis minor, latissimus
dorsi, serratus anterior and trapezius are not
typically considered accessory respiratory muscles,
they assume a more respiratory than postural
function in the dysfunctional or paradoxical breath-
er and contribute to the faulty pattern of lifting the
ribcage up during inspiration (Hruska, 1997).

When chest lifting becomes a faulty breathing
pattern, chronic lifting of the clavicles creates the
appearance of deep clavicular grooves as seen in
Fig. 5 (Lewit, 1999).

During expiration, the reverse occurs as in
inspiration. In quiet respiration, expiration is
produced passively by elastic forces from the
abdominal wall, costal cartilages and lungs. The
diaphragm relaxes and ascends. The abdominal
wall is drawn in toward the spine and the ribs and

Figure 4 Faulty pattern of “upper chest” breathing.
Note the vertical lifting of the chest and rib cage.

Figure 5 Deep clavicular grooves resulting from chronic
faulty upper chest breathing with clavicals that are lifted
vertically and overact SCM, trapezius and scalene
musculature. ) :

thorax move down and in. Expiration is faulty when
the breath is held and not fully exhaled, rib motion
is reduced or paradoxical breathing occurs.

The most severe ‘dysfunction is paradoxical
breathing, where the abdomen is drawn in during
inhalation and out during exhalation. It may occur
as a temporary reaction when bracing for antici-
pated action. The chronic pattern may be related
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to stress, severe COPD or simply result from the
habit of holding the abdomen rigid in an attempt to
have the appearance of a flat stomach.

Primary respiratory faults:

(a) Chest movements predominate.

(b) Lifting “up” motion of the upper chest during
inspiration occurs.

(c) Absence of or lifting up motion of the lateral
ribs occurs. :

(d) Abdominal movement is rigid or paradoxical.

The purpose of this study

The purpose of this pilot study was to observe both
relaxed and deep breathing patterns in a conve-
nience sample to determine the incidence of
normal versus faulty patterns of respiration. These
observations were then combined with respondent
answers to questions about respiratory health and
pain history to determine if a carrelation could be
made between faulty breathing and musculo-
skeletal pain patterns.

Methods
Survey instruments

Members of a local community were asked to
participate in a study about pain that involved a 4
page survey and a brief evaluation. Respiration was
not mentioned.

We used two survey instruments for the pilot
study. First, we asked participants to fill out a self-
administered survey with selected demographics
and questions about pain history which included a
Visual Analogue Scale where they rated each pain
complaint on a 1-10 scale (10 being severe).

Completion of the survey was immediately followed -

by a brief physical exam executed in the following
manner. While the participant was standing, re-
laxed respiration was first observed without aware-
ness by the participant that the exam had begun.
The participant was then asked to take several
normal breaths in and out. Next, he or she was
asked to take several long, slow breaths in and out.
No distinction was made between nose and mouth
breathing. Abdominal and chest breathing were
assessed by observation only. Abdominal versus
chest initiation of inhalation was noted as well as
the presence of upper chest lifting and clavicular
grooves. Lateral rib expansion was assessed by
observation as well as light palpation and no
motion, normal motion or lifting motion was noted.

All testing was done by a single skitted examiner
who was unaware of the responses to the self-
administered survey.

Determining an ideal test position

During a validation of the physical exam testing
procedure, 15 participants, ages 12-67, were
examined in three positions: supine, seated, and
standing. The goal was to determine the ideal test
position for the pilot study. Although less move-
ment was observed in the standing position due to
the postural reaction to gravity, there was no
difference in the incidence of normal versus faulty
breathing in the different positions with the
exception of six yoga students. All six students
regularly practiced breathing exercises in the
supine position. Atl had normal respiratory patterns
in the supine position and abnormal respiratory
patterns in the seated and standing positions. It
was a poignant lesson that, ideally, assessment
must be made in various positions. However, for
ease of evaluation during the pilot study, because
breathing exercises are rarely practiced in standing
positions, and because subtleties of ‘“minor”
dysfunction are less observable in standing than
supine positions, the standing position was chosen
for this study.

Participants

One hundred and eleven (111) members of a local
community were asked to participate in the pilot
study and made up a convenience sample. Of these,
94 participants fully completed the self-adminis-
tered survey and physical exam and were used in
the correlational calculations. In total, 68% of the
participants were women and 32% were men. The
overwhelming majority (97%) was Caucasian, 2%
was African American, and 1% was Hispanic. Ages
ranged from 11 to 80 years old. See Fig. 1 for the
age distribution.

Variables of Interest
From the survey

The self-administered survey captured information
on musculo-skeletal pain patterns for the head,
neck, middle back, lower back, buttocks, arms
(radiating to hand), and legs (radiating to foot).
Participants who were currently experiencing one
of these pains were asked to report on the start of
the current episode—within the past week, 1 to 6






