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Examination of Motor Speech Disorders

“One of the most important parts of a scientist s work
is the discovery of patterns in dara.”
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tentative disease diagnosis. Speech examination is
thus an important component of many neurologic
examinations.

This chapter discusses the examination of speech
in people with suspected motor speech disorders
(MSDs). It is not the intent here to discuss the inter-
pretation or application of examination findings to
diagnosis or management, beyond some illustrative
examples. The relationship between examination
results and specific speech diagnoses is addressed in
each chapter on specific MSDs (Chapters 4 to 14)
and in Chapter 15 (Differential Diagnosis). The rela-
tionship of examination results to management is
addressed in Chapter 16.

PURPOSES OF MOTOR SPEECH
EXAMINATION

The motor speech examination reflects several goals
and activities that are relevant to diagnosis. Differ-
ent goals are often pursued simultaneously. but they
can be isolated and sequenced in a way that helps
orgamze the activities that make up the examination.
These goals include description, establishing diag-
nostic possibilities. establishing a diagnosis, estab-
lishing implications for localization and disease
diagnosis. and specifying severity.

Description

Description characterizes the features of speecl and
structures and functions relaied to speech. It repre-
sents the data upon which diagnostic and treatment
decisions are made. In some cases the diagnostic
process ends with description. because findings
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cannot establish a diagnosis or even a limited list of
diagnostic possibilities. The bases for description
derive from the patient’s history and description of
the problem, the oral mechanism examination, the
perceptual characteristics of speech and results of
standard clinical tests, and instrumental analyses of
speech.

Once speech is described, the clinician asks if the
characteristics are normal or abnormal. This is the
first step in diagnosis, and an important one. If all
aspects of speech are within the range of normal, the
diagnosis is normal speech. If some aspects of
speech are abnormal, then their meaning must be
interpreted. The process of narrowing diagnostic
possibilities and arriving at a specific diagnosis is
known as differential diagnosis.

Establishing Diagnostic Possibilities

If speech is abnormal, then a list of diagnostic pos-
sibilities can be generated. Because the emphasis
here is on MSDs, the list can grow out of answers to
questions such as the following:

1. Is the problem neurologic?

2. If the problem is not neurologic, is it nonethe-
less organic? For example, is it due to dental
or occlusal abnormality, mass lesion of the
larynx, or is it psychogenic?

3. If the problem is or is not neurologic, is it
recently acquired or longstanding? For
example, might it reflect unresolved devel-
opmental stuttering, articulation disorder, or
language disability?

4. If the problem is neurologic, is it an MSD or
another neurologic disorder that is affecting
verbal expression (e.g., aphasia, dementia,
akinetic mutism)? If an MSD is present, is it
a dysarthria or apraxia of speech?

5. If dysarthria is present, what is its type?

Establishing a Diagnosis

Once all reasonable diagnostic possibilities have
been recognized, a single diagnosis may emerge or,
at the least, the possibilities may be ordered from
most to least likely. For example, concluding that
speech is not normal, that it is not psychogenic in
origin, and that it is a dysarthria but of undetermined
type, is of diagnostic value. It implies the existence
of an organic process and places the lesion within
motor components of the nervous system. If it also
can be concluded that the dysarthria is not flaccid,
then the lesion is further localized to the central and
not the peripheral nervous system, and certain neu-
rologic diagnoses can be eliminated or considered
unlikely. If the characteristics of the disorder are

unambiguous and compatible with only a single
diagnosis, then a single speech diagnosis can be
given along with its implications for localization,

Establishing Implications for
Localization and Disease Diagnosis

When an MSD is identified, it is appropriate to
address explicitly its implications for neurologic
localization, especially if the referral source is unfa-
miliar with the method of classification. For
example, if spastic dysarthria is the diagnosis, it is
appropriate to state that the disorder is usually asso-
ciated with bilateral involvement of upper motor
neuron (UMN) pathways. If a tentative neurologic
diagnosis has already been made, it is appropriate to
address the compatibility of the speech diagnosis
with it. For example, if the working neurologic diag-
nosis is Parkinson’s disease but the patient has a
mixed spastic-ataxic dysarthria, it is important to
report that this mixed dysarthria is not compatible
with Parkinson’s disease. Finally, if neurologic
diagnosis is uncertain or if speech is the only sign
of disease, it is appropriate to identify possible
diagnoses if the MSD is “classically” tied to them.
For example, a flaccid dysarthria that emerges
only with speech stress testing and recovers with
rest has a very strong association with myasthenia
gravis.

Specifying Severity

The severity of a MSD should always be estimated.
This estimate is important for at least three reasons:
(1) subjective or objective measures of severity can
be matched against the patient’s complaints; gross
mismatches between patient and clinician judgment
may introduce the possibility of psychogenic contri-
butions, poor insight, or limited concern about
speech on the patient’s part; (2) it influences prog-
nosis and management decision making; (3) severity
estimates at the time of initial examination represent
baseline data against which future changes can be
compared.

Specifying severity is actually part of the descrip-
tive process. It is highlighted here because of its rel-
evance to estimating functional limitations and
disability imposed by the MSD, as opposed to
determining the presence of impairment, which is
more relevant to diagnosis. Limitations and disabil-
ity are more relevant to decisions about management
than diagnosis.

Once severity is established, it is appropriate to
address the implications of the findings for progno-
sis and management. These are considered in Chap-
ters 16 to 20.
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GENERAL GUIDELINES FOR
EXAMINATION

The motor speech examination has three essential
gri}cséural components: (1) history, (2) identification
of salient speech features, and (3) identification of
confirmatory signs. With this information, a diagno-
sis iy made, recommendations formulated, and
results communicated to the patient, referring pro-
fessional, and others.

History

An anonymous sage has said that 90% of neurologic
diagnosis depends on the patient’s history.™ A wise
neurclogy colleague of the author has said that most
clinical neurologic diagnoses are based on speech,
either its content or its manner of expression. It
would be difficult to argue that the spoken history
provided by the patient is less important to motor
speech evaluation and diagnosis.

Experienced clinicians often reach a diagnosis by
the time greetings and amenities have been
exchanged and a history obtained. Subsequent
formal examination confirms, documents, refines,
and sometimes revises the diagnosis. The history
reveals the time course of complaints and the
patient’s observations about the disorder. It also puts
contextual speech on display when anxiety is gener-
ally less than during formal examination; when
physical effort, task comprehension, and cooperation
are not essential; and when the patient may not feel
his or her speech is the subject of scrutiny.

Salient Features

Salient features are those that contribute most
directly and influentially to diagnosis. They include
deviant speech characteristics and their presumed
neuromuscular substrates. In 1975 Darley, Aronson,
and Brown (DAB) discussed six salient neuromus-
cular features that influence speech production. They
form a useful framework for integrating observations
made during examination. They include strength,
speed of movement, range of movement, steadiness,
tone, and accuracy. Abnormalities associated with
these features are summarized in Table 3-1.

Strength

Muscles have sufficient strength to perform their
normal functions, plus a reserve of excess strength.
Heserve strength permits confraction over time
without excessive fatigue, as well as contraction
against resistance.

When a muscle is weak, it cannot contract to a
desired level, sometimes even for brief periods. It

Salient n‘eurumuscuiar features of speech

o1 and associated abnormalities commonly
encountered in motor speech disorders
Abnormality Associated with Motor

Feature Speech Disorders

Strength Reduced, usually consistently but
sometimes progressively

Speed Reduced or variable (increased only in
hypokinetic dysarthria)

Range Reduced or variable (predominantly
excessive only in hyperkinetic
dysarthrias)

Steadiness  Unsteady, either rhythmic or arrhythmic

Tone Increased, decreased, or variable

Accuracy Inaccurate, either consistently or
inconsistently

may fatigue more rapidly than normal. Sometimes a
desired level of contraction can be obtained, but
ability to sustain it decreases dramatically after a
short time.

Muscle weakness can affect all three of the major
speech valves (laryngeal, velopharyngeal, and artic-
ulatory), and it can be apparent in all components of
speech production (respiration, phonation, reso-
nance, articulation, and prosody). Weakness is most
apparent and dramatic in lower motor neuron (LMN)
or final common pathway (FCP) lesions and, there-
fore, in flaccid dysarthrias. Consequences of it can
be inferred from perceptual and acoustic analyses,
observed visually at rest and during speech, detected
during oral mechanism examination, or measured
physiologically.

Speed

Movements during speech are rapid, especially the
laryngeal, velopharyngeal, and articulatory move-
ments that valve expired air to produce the approxi-
mately 14 phonemes per second that characterize
conversational speech. These quick, unsustained,
and discrete movements are known as phasic move-
ments. They can occur as single contractions or
repetitively. They begin promptly, reach targets
quickly, and relax rapidly. Phasic speech movements
are mediated primarily through direct activation
UMN pathway input to alpha motor neurons (see
Chapter 2).

Excessive speed is uncommon in MSDs, although
it may occur in hypokinetic dysarthria. Excessive
speech rate in people with dysarthria is nearly always
also associated with decreased range of motion.

Slow movements are common in MSDs. Move-
ments may be slow to start, slow in their course, or
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slow to stop or relax. Single as well as repetitive
movenients may be slow.

Reduced speed can occur at all major speech
valves and during all components of speech produc-
tion. Slow movement strongly affects the prosodic
features of speech because normal prosody is so
dependent on quick muscular adjustments that influ-
ence rate of syllable production and pitch and loud-
ness variability. The effects of reduced speed are
most apparent in spastic dysarthria but also are
present in other dysarthria types. The effects of
altered speed can be perceived in speech, visibly
apparent during speech and oral mechanism
examination, and measured physiologically and
acoustically.

Range

The distance traveled by speech structures is quite
precise for single and repetitive movements. Varia-
tion in the range of repetitive movements is normally
present but usually small.

Consistent but inappropriately excessive range of
motion during voluntary speech is not common in
neurologic disease. In contrast, decreased range is
common and may occur in the context of slow,
normal, or excessively rapid rate. For example, hypo-
kinetic dysarthria is often associated with decreased
range of motion and, sometimes, excessively rapid
rate. In other instances, range may be variable and
unpredictable. Abnormal variability in range is
common in ataxic and hyperkinetic dysarthrias.

Abnormalities in range of motion often have a
major influence on the prosodic features of speech,
sometimes resulting in restricted or excessive
prosodic variations. Such abnormalities can occur at
all of the major speech valves and during all com-
ponents of speech production. They can be inferred
from acoustic and perceptual analyses of speech,
visible during speech and nonspeech movements of
the articulators, and measured physiologically.

Steadiness

At rest, there is a measurable 8 to 12 Hz oscillation
of the body musculature. During normal movement
there are usually no visible interruptions or oscilla-
tions of body parts, but oscillation amplitude some-
times increases to visibly detectable levels in healthy
people. This visible physiologic tremor can occur in
extreme fatigue, under emotional stress, or during
shivering.

When motor steadiness breaks down in neuro-
logic disease, the results can be broadly categorized
as involuntary movements or hyperkinesias. Tremor
is the most common involuntary movement. It con-
sists of repetitive, relatively rhythmic oscillations of

a body part, generally ranging in frequency from 3
to 12 Hz. It may occur at rest (resting tremor), when
a structure is maintained against gravity (postural
rremor), during movement (action tremor), or
toward the end of a movement (ferminal tremor).

Mild tremor may not have any perceptible effect
on speech characteristics dependent on respiration,
resonance, or articulation. It commonly affects
phonation and, when severe, it can affect prosody;
its effects are most easily perceived during sustained
vowel production. The effects of tremor on speech
may be heard or seen during speech, may be seen
during oral mechanism examination, and can be
measured physiologically and acoustically.

Another major category of involuntary movement
consists of random, unpredictable, adventitious
movements that may vary in their speed, duration,
and amplitude. These abnormal movements include
dvstonia, dyskinesia, chorea, and athetosis. They
may be severe enough to interrupt or alter the direc-
tion of intended movement. They may be present at
rest, during sustained postures, or during movement.
They can affect movement at all of the major speech
valves and all components of speech production.
They can affect accuracy and often alter prosody.
They are the primary source of abnormal speech in
hyperkinetic dysarthrias. The effects of unpre-
dictable hyperkinesias can be perceived during
speech, seen during speech and oral mechanism
examination, measured physiologically, and inferred
from acoustic measurements.

Tone

Muscle tone is discussed in Chapter 2. The gamma
loop and indirect activation pathway are crucial for
proper maintenance of tone, which creates a stable
framework upon which rapid voluntary movements
can be superimposed.

In neurologic disease, muscle tone may be exces-
sive or reduced. It may fluctuate slowly or rapidly in
a regular or unpredictable fashion. Alterations in
tone may occur at all speech valves and during all
components of speech production. Abnormal tone is
associated with flaccid dysarthrias when consistently
reduced, with spastic or hypokinetic dysarthria when
consistently increased, and with hyperkinetic
dysarthrias when variable. The effects of abnormal
tone can be inferred from perceptual speech charac-
teristics, seen during speech and oral mechanism
exanmnation, measured physiologically, and inferred
from acoustic measurements.

Accuracy

Individual, repetitive, complex sound sequences are
normally executed with enough precision to ensure
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intelligible and efficient transmission of linguistic
and emotional meaning. They result from regulation
of tone, strength, speed, range, steadiness, and
siming of muscle activity. From this standpoint,
accuracy is the outcome of well-timed and coordi-
nated activities of all the other neuromuscular fea-
tures. If strength, speed, range, steadiness, and tone
have been properly regulated, speech movements
will be accurate. If speech contains inaccuracies and
neuromuscular performance is normal, it is possible
that the linguistic plan or ideational content is defec-
tive, placing the source of the problem outside of the
motor system; an alternative explanation is that the
problem lies in the planning or programming of
movements and not in neuromuscular execution.

Inaccurate movements can result in various
speech errors. For example, if force and range of
motion are excessive, structures may overshoot
targets. If force and range of motion are decreased,
target undershooting may occur. If timing is poor, the
direction and smoothness of movements may be
faulty, and the rhythm of repetitive movements may
be maintained poorly.

Inaccurate movements resulting from constantly
nresent defects of strength, speed, range, and tone
may result in predictable degrees of articulatory
imprecision or other speech abnormalities. If the
source of inaccuracy lies in timing or in unpre-
dictable variations in other neuromuscular compo-
nenis, errors may be unpredictable, random, or
transient.

Inaccurate movements may occur at all of the
major speech valves and at all levels of speech pro-
duction but are generally perceived most easily in
articulation and prosody. Inaccuracy can occur in all
dysarthrias, but when it is the result of inadequate
nming or coordination, it is usually associated with
ataxic dysarthria or apraxia of speech. When associ-
ated with random or unpredictable involuntary vari-
ations in movement, it often reflects hyperkinetic
dysarthria.

it should be apparent that the salient neuromus-
cular features of movement interact and influence
each other. For example, reduced strength is usually
associated with reduced tone, range of motion, accu-
racy, and sometimes steadiness. Increased or vari-
able tone is usually associated with reduced or
variable speed, range of motion, steadiness, and
accuracy. Reduced range of motion is associated
with variations in speed, tone, and accuracy. It is rare
that only a single abnormal neuromuscular fearure
is present in someone with dysarthria.

Confirmatory Signs

Confirmatory signs are additional clues about the
location of pathology in the nervous system. In the

context of speech examination, they are signs other
than deviant speech characteristics and the salient
neuromuscular features that characterize them that
help support the speech diagnosis or increase confi-
dence in it. MSD diagnosis does not require that con-
Jirmatory signs be present. Therefore observations
of a nonspeech nature, even if of the speech muscles,
must be considered circumstantial (confirmatory)
evidence and not salient. Nonetheless, they can be
helpful in establishing a diagnosis.

Confirmatory signs can be manifest in speech or
nonspeech muscles. Examples of confirmatory signs
within the speech system are atrophy, reduced tone,
fasciculations, poorly inhibited laughter or crying,
reduced normal reflexes or the presence of patho-
logic reflexes, and the strength of the cough. It is
important to keep in mind that such signs are not
diagnostic of MSDs. For example. lingual fascicula-
tions, without any perceivable impairment of lingual
articulation, would not warrant a diagnosis of
dysarthria. It might reflect a lesion on nerve XII and
require further investigation, but a diagnosis of
dysarthria would require the presence of a percepti-
ble speech deficit.

Confirmatory signs from the nonspeech motor
system come from observations of gait, muscle
stretch reflexes, superficial and pathologic reflexes,
hyperactive limb reflexes, limb atrophy and fascicu-
lations, difficulty initiating limb movements, and so
on. They also include observations of strength,
speed, accuracy, tone, steadiness, and range of move-
ments in nonspeech muscles.

Confirmatory signs are discussed within each
chapter on the specific dysarthrias and apraxia of
speech and also briefly during the following
overview of the motor speech examination.

Interpretation of Findings—Diagnosis

Once the history and salient speech features and con-
firmatory signs have been established, they are inte-
grated to formulate an impression about their
meaning. This constitutes diagnosis.

No examination is complete without an attempt to
establish the meaning of its findings.* It is reason-
able to state as principle that when the results of an
examination cannot go beyond description, the
reasons why should be stared explicitly. The absence
of a diagnostic interpretation represents an omission
of potentially valuable medical information and can

“Terms used 1o introduce dingnostic statements vary in ¢linical

practice, but headings maost often include the words diagnosis,;
impression, or concliesion. The term signmary is not an appropri-
ate heading, because the mtent is o provide an interpretation of
findings, not a brief restatement of them.




74 Substrates

convey an impression that although a patient has
been assessed, perhaps thoroughly, the results have
been neither interpreted nor understood. This can
lead to an interpretation by referral sources that
speech-language pathology does not contributie to
the localization or understanding of speech, lan-
guage, and communication disorders.

The manner in which diagnostic statements are
expressed is influenced by the examination findings
plus the intended purposes of the evaluation (e.g., to
provide an opinion about the nature of the speech
deficit to a neurologist who is uncertain about the
neurologic diagnosis; to determine the nature and
severity of an MSD for the purpose of management
planning). The strength or certainty of diagnostic
statements can vary considerably. In some cases,
findings may be so ambiguous that they justify only
a statement that the diagnosis is uncertain. In others,
they may justify a formulation of diagnostic possi-
bilities, perhaps in order from most to least likely. In
still others, they may permit a statement about what
the disorder is not. And some permit a confidently
stated, unambiguous diagnosis. Finally, findings
sometimes—rperhaps often—Iead to a combination
of some of the preceding possibilities, such as “the
patient has an unambiguous spastic dysarthria, pos-
sibly with an accompanying ataxic component.
There is no evidence of apraxia of speech.” The
process of differential diagnosis is discussed in detail
in Chapter 15.

THE MOTOR SPEECH EXAMINATION

The motor speech examination can be divided into
four parts: (1) history; (2) examination of the oral
mechanism during nonspeech activities: (3) assess-
ment of perceptual speech characteristics; and (4)
assessment of intelligibility, comprehensibility, and
efficiency. Instrumental analyses using acoustic,
physiologic, or visual imaging methods may also be
part of the clinical examination, but in general, they
are not essential. Their use during various portions
of the examination is noted when appropriate.

History

The history provides basic information about the
onset and course of the problem, the patient’s aware-
ness of impairment, and the degree to which the
problem limits basic activities or reduces participa-
tion in various aspects of life. The spoken history
also puts on display the salient features, confirma-
tory signs, and severity of the problem.

No two histories are the same, and the specific
questions that elicit histories will vary considerably.
Factors affecting how history taking is approached
include patients’” cognitive ability and personality,

whether or not they perceive a problem, what has
already been established by other professionals, and
the severity of the speech deficit. If patients have
cognitive limitations, significantly reduced intelligi-
bility, or an inadequate augmentative means of com-
munication, or if they do not perceive a speech
deficit, then the history from them may be limited.
If the etiology and time course are already known,
they need not be pursued beyond confirmation. The
history sometimes must be provided or supple-
mented by someone who knows the patient well.
History taking should usuvally be controlled by the
clinician and not the patient, with questions and their
sequence strongly influenced by the facts provided
by the patient and by their manner of doing so.

The format of history taking often includes the
following.

Introduction and Goal Setting

Once basic amenities have been exchanged, the
examination can often begin with a simple but
important question, “Why are you here?” Some rep-
resentative responses include “to find out what’s
wrong with me,” “to find out what’s wrong with my
speech,” “to find out if you can help me with my
speech,” “because my doctor told me to come here,”
“there’s nothing wrong with me,” and “I don’t know
why they brought me here!” The answers are
an index of patients’ orientation, awareness, and
concern about their speech; the priority they place on
their speech versus other aspects of their illness; the
relative importance to them of diagnosis versus man-
agement; their ability to provide a history; the depth
and manner in which the history will have to be
taken; and the actual severity of the speech disorder.
This introduction also allows the clinician to inform
the patient about the purposes and procedures of
examination and its place in their overall evaluation
and management.

Basic Data

Age, education, occupation, and marital and family
status should be noted. It is important to establish if
there was a history of childhood speech, language or
hearing deficit, if treatment for those problems was
necessary, and if they had resolved before the current
illness began. This is essential when abnormalities
are inconsistent with other current medical findings
but could be longstanding or developmental in
nature. The most common longstanding speech
deficits encountered in adults with suspected neuro-
logic disease are persisting developmental articula-
tion errors, articulatory distortions associated with
dental or occlusal abnormalities, and developmental
stuttering.
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Onset and Course

information about the onset and course of the speech
deficit is useful to neurologic diagnosis, prognosis,
and management decisions. It also reveals something
about the patient’s perception of the problem. Rele-
vant questions include the following:

= Do you have any difficulty with your speech?
if not, has anyone else commented on a change
in your speech?

« When did the speech problem begin? Did it
begin suddenly or gradually? Who noticed it
first, you or someone else?

= Did you develop any other difficulties when
your speech problem began? Were other prob-
lems present before the speech problem
began? Did other problems develop after the
speech problem began?

- Has the speech problem changed? Better,
worse, stable, fluctuating?

- Has your speech ever returned to normal? If
$0, when and for how long?

- Are you taking any medications that affect
your speech in a positive or negative way? Are
there any other factors that predictably affect
your speech (e.g., time of day, stress, fatigue,
environment)?

Associated Deficits

CJuestions about associated deficits that may repre-
sent confirmatory symptoms include the following:

+ Have you had any difficulty with chewing?
Drooling?

+ Is it difficult to move food around in your
mouth? Why?

+ Does food get stuck in your cheeks or on the
roof of your mouth? Do you have to remove it
with your finger or a utensil?

= Do you have trouble moving food back in your
mouth to get a swallow started?

= Do you have trouble with swallowing? Food
or liquid? Do you have trouble getting a
swallow started? Do you lose food or liquid
out of your mouth? Does food or liquid ever
go into or out of your nose when you swallow?
Does food or liquid go down before you start
to swallow and cause coughing or choking?
Do you gag or choke when swallowing? Do
you choke or cough after completing a
swallow? Have you had to modify your diet
because of these problems? Have you lost
weight?

« Have you had any change in your emotional
expression? Do you cry or laugh more easily
or less easily than in the past?

Patient’s Perception of Deficit

It is important to establish the patient’s perception of
the problem. This can provide useful confirmatory
information.

+  What was your speech like when the problem
began? Did anything feel differently when you
spoke?

+ Have you noticed any change in the appear-
ance or feeling in your face or mouth?

+ Describe your current speech difficulty. How
does it sound to you? Is it faster or slower?
Louder or quieter? Less precise? Is speaking
effortful? If 100% represents your speech
before the problem began, where is it now?

Consequences of the Disorder

The following questions address some of the func-
tional consequences of MSDs:

+ Do people ever have trouble understanding
you? If so, when? What do they or you do if
that happens?

+ Have you altered any of your work or social
activities because of your speech? How? Does
your speech prevent you from doing anything?
If so, what?

Management

Information about what the patient and others
(including professionals) have done to manage the
speech disorder is useful for determining prognosis
and future management recommendations.

+  What have you done to compensate for your
speech difficulty? Have you had any help for
your speech? If so, when? For how long? What
was done? Did it help?

+ Do you think you need help with your speech
now?

Awareness of Diagnosis and Prognosis

It is important to know what the patient understands
about his or her medical diagnosis and prognosis
because it influences the manner and depth to which
the speech diagnosis and management issues should
be discussed. For example, patients who are in the
process of evaluation to determine the nature of their
disease. or who have just received a diagnosis with
a poor prognosis, may be neither interested nor emo-
tionally ready to discuss management of their speech
problem.
+ What have you been told is the cause of this
problem?
« What does the diagnosis mean is going to
happen?

—
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ixamination of the Speech Mechanism
Yuring Nonspeech Activities

dbservations of the speech mechanism in the
bsence of speech can be very informative. In
ceneral, it provides information about the size,
trength. symmetry, range, tone, steadiness, speed,
nd accuracy of orofacial movements, particularly of
he jaw, face, tongue, and palate. The observations
re primarily visual and tactual but also rely on audi-
ory information, The milieu in which the observa-
ions are made include (1) at rest, (2) during
ustained postures, (3) during movement, and (4)
eflexes. Bvidence from the examination may help
onfirm conclusions drawn about speech. Even if not
onfirmatory of a speech deficit, the observations
nay nonetheless be salient to neurologic evaluation.

“he Face at Rest

\t rest, the normal face is grossly symmetric and
xhibits normal tone and little spontaneous move-
nent. It is neither droopy nor fixed in a posture asso-
iated with strong emotion (e.g., smiling, on the
erge of tears).

To observe the face at rest, the patient should be
nstructed to relax, look forward, let the hips part, and
reathe quietly through the mouth. Some people can
naintain this relaxed posture more easily with their
yes closed.

The following questions should then be
nswered:

» Is the face symmetric?

« Are the angles of the mouth symmetric?

« Is asymmetry due to a drooping of the entire
face on one side, a droop at the comer of the
mouth, or Hattening of the nasolabial fold?

Recognize that some asymmetry is the rule rather
1an the exception; a slight difference in the length
nd prominence of the nasolabial folds is common.
'ome asymmetry often can be seen at rest or during
oluntary and spontaneous or emotional responses
Figure 3-1).

Additional questions include the following:

< Is the face expressionless, masklike, or
unblinking? Is it held in a fixed expression of
smiling, astonishment, or perplexity? Does the
upper lip appear stiff?

+ Are abnormal spontaneous, involuntary move-
ments present? Do the eyes shut tightly and
uncontrollably? Is there quick or slow sym-
metric or asymmetric pursing or retraction of
the lips? Are there spontancous smacking
noises of the lips? Can the patient inhibit these
movements on request? It so, do they reappear
when inhibitory efforts cease?

= Are the lips tremulous or are there tremorlike
rhythmic movements of the lins? Are fuscicu-

lations present in the face, especially around
the mouth or chin?

The Face During Sustained Postures

Observing the face during sustained postures allows
additional observations of symmetry, range of
motion, strength and tone, and the ability to main-
tain a sustained posture.

Useful sustained facial postures include retraction
of the lips, rounding or pursing of the lips, puffing
the cheeks, and sustained mouth opening. The
patient should be asked to sustain each posture after
it is demonstrated by the examiner (see Figure 3-1).

The following questions should be answered:

« Are lip retraction, rounding, and puffing sym-
metric? Is their range of movement normal or
restricted? When opening the mouth, is the
configuration of the lips symmetric or does one
side lag?

« Is the patient able to resist the examiner’s
attempt to push the upper or lower lip toward
the midline when the lips are retracted, or
resist the examiner’s attempt to spread the lips
when they are rounded? Does air escape
through the lips when the patient puffs the
cheeks or can the seal be broken with less than
normal pressure when the examiner pushes in
on the cheeks?

« Does tremulousness appear or disappear
during sustained facial postures? Are addi-
tional movements present that distort or alter
the ability to maintain the sustained posture?

< Can the patient maintain the posture for
several seconds or does he or she stop the
effort even when instructed to maintan it?

The Face During Movement

The face should be observed during speech, emo-
tional responses, and volitional nonspeech tasks.
During speech and emotional responses, range and
symmetry of facial movement and expressiveness
should be noted.

There is substantial literature on normal facial
asymmetry and its determiners. Evidence suggests
that the left side of the face is, on average, more
active than the right in the expression of facial
emotion, with the implication that the right hemi-
sphere—with its predominant control over innerva-
tion of the lower left face—is dominant for
emotional facial éxpre’ssion,z However, data from
neurologically intact people show that asymmetries
can be seen in favor of the right or left side of the
face and that differences are not necessarily com-
patible with hypotheses about hemispheric special-
ization'""; differences in facial morphology,
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FIGURE 3-1 A, The normal face at rest: B, during spontaneous smiling: €, lip rounding: I3, lip retraction against pressure.

Continued
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FIGURE 3-1 cont’d. E, méﬁth opening; F, cheek puffing: and, G, cheek puffing against pressure.
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independent of asymmetric neural innervation, may
explain some of the differences among people
without neurologic disease. Some studies have found
differences in facial asymmetry between the sexes
and have argued that they are driven by gender-
clated differences in cognitive processing by the
swo cerebral hemispheres,“ Others have concluded
that there are no systematic asymmetry patterns, at
least during emotional expression, as a function of
gﬁﬁiiﬁf.3 Finally, a recent study reported that during
repetition of single words the right side of the mouth
opened to a greater degree in most people during rep-
etition of single words, presumably reflecting left
nemisphere dominance for language or speech pro-
gramming; this was true for both sexes during single
word production, but the asymmetries disappeared in
women during word series productions.'

In light of these very interesting but probably less
than reliably predictable clinical differences, what
seems important for basic clinical examination is to
remember that mild facial asymmetries—at rest and
during speech and nonspeech emotional expres-
sion—are not uncommon, but the direction of the
asymmetry is not highly predictable.

it is also important to remember that the motor
control of voluntary facial movement differs from the
control of spontaneous expression. For example,
patients with lower facial paresis resulting from CNS
lesions sometimes smile symmetrically in response
e a joke, but asymmetry can then be evident when
they smile voluntarily; the opposite pattern can be
seen in some patients with parkinsonism.” Thus it is
of value to elicit a spontaneous emotional smile and
to compare the extent of facial movement during it
to that of a voluntary smile or lip retraction.

Nonspeech tasks can include rapid repetitions of
lip pursing, lip retraction, and cheek puffing. The
oatient should be instructed to repeat the movements
as rapidly and steadily as possible. Observations of
rate, range, and regularity of movement should be
made. Observations of symmetry and the occurrence
of regular or irregular involuntary movements
should be made during speech and emotional
TSpONSes.

The patient’s emotional responses should be
observed. The congenial clinician can usually elicit
a spontaneous smile from the patient. When this does
not happen naturally, asking “If I told you a joke,
would you smile?” while smiling at the patient often
s sufficient to trigger a smile. The symmetry of
smiling and the degree to which the angles of the
mouth elevate to normal height (again, recognizing
that some asymmetry is normal) should be noted.
More important, the degree of movement asymme-
tiry relative to that observed during voluntary lip
retraction should be observed.

Does the patient have difficulty inhibiting laugh-
ter or crying? This loss of inhibition can become
apparent at any time during examination, but one of
the simplest ways to trigger disinhibition is to ask
the patient “Do you have any difficulty controlling
laughter or crying?” It should be recognized,
however, that it can be difficult to distinguish crying
that reflects a pathologic loss of motor control from
crying that may occur as a result of the psychologic
distress, sorrow, and depression that can be expected
in people who are coping with disease.

The Jaw at Rest

The jaw is usually lightly closed or slightly open at
rest. This can be observed when the face is at rest.
The following questions should be answered:

+ Does the jaw hang lower than normal?

+ Are there spontaneous, apparently involuntary
quick or slow movements of the jaw, such as
clenching, opening or pulling to one side, or
tremorlike up and down movements? Has the
patient learned any postural adjustments or
tricks that tend to inhibit sustained involuntary
movements (e.g., clenching the jaw, holding a
pipe in the mouth, touching a hand to the side
of the jaw or neck)?

The Jaw During Sustained Posture (Figure 3-2)

The jaw can be observed during sustained facial
posture tasks, especially during mouth opening (see
Figure 3-1, FE). The following questions should be
answered:

» Does the jaw deviate to one side when the
patient attempts to open it as widely as possi-
ble? Is the patient able to open the mouth
widely or is excursion limited?

+ Can the patient resist the examiner’s attempt
to open the jaw when told to clench the teeth?
Can the jaw be closed against resistance from
the examiner (either by holding the midline of
the jaw with the hand or by placing a tongue
blade on the lower teeth and resisting closure)?
Do the masseter and temporalis muscles have
normal bulk and bulge when the patient bites
down?

» Can the patient resist the examiner’s attempt
to close the jaw when told to hold it open?

The Jaw During Movement

The jaw should be observed for symmetry of
opening and closing and for range of motion during
speech and spontaneous movements. The patient
should be asked to rapidly open and close the mouth;
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C .
FIGURE 3-2 A, Assessing resistance to jaw opening; B, masseter bulk and symmetry during jaw clenching; and, C, resistance
to jaw closing.
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the speed and regularity of movements, as well as
involuntary movements that may interrupt the course
of jaw alternate motion rates (AMRs), should be
noted.

The Tongue at Rest

The tongue should be examined at rest (see Figure
3-1, £). The patient should be told to open the mouth,
breathe easily, and let the tongue relax on the floor
of the mouth. The degree to which the normal tongue
lies at rest varies considerably; some low-amplitude
spontaneous movement is common. With this in
mind, the following questions should be answered:
= 1s the tongue full and symmetric? If symmet-
ric, 1s its size normal? If small, are there sym-
metric or unilateral grooves or furrowing in the
tongue representing atrophy? (Indentations
along the tongue’s lateral side edges may
represent teeth marks and not atrophy.) Are
fasciculations present (localized twitchlike
movemenis of the tongue)? They are best
observed when the tongue is at rest inside the

mouth; with the tongue protruded. normal
spontaneous movements can be confused with
fasciculations.

« Does the tongue remain quiet on the floor of
the mouth? Are quick, slow, or sustained
movements of large portions of the tongue
apparent in the form of protrusion, retraction,
lateralization, or writhing?

+ Is the tongue (or oral cavity as a whole) exces-
sively wet or dry? Accumulated saliva may
reflect excessive secretions or, more likely in
people with neurologic disease, failure to ade-
quately clear secretions. Xerostomia (dry
mouth) can reflect dehydration, inadequate
water intake, autoimmune problems, or the
effects of various medications or radiation
therapy.

The Tongue During Sustained Postures (Figure 3-3)

The patient should be asked to protrude his or her
tongue and sustain the posture. Mild deviation
toward one side is not unusual, but the direction of

FIGURE 3-3 A, The tongue during protrusion; B, resisting pressure to push it inward with a tongue blade.

Conrinned
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FIGURE 3-3 cont’d. C, lateralizing into the cheek; D, resisting inward pressure when lateralized; and, E, lateralized outside

the mouth, as for lateral lingual alternate motion rates.
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FHGURE 3-4 A, Position for examining the soft palate and pharynx at rest and during phonation and gagging; and, B, examin-

ing for nasal airflow during prolongation of /i/ or production of pressure consonants.

deviation on repeated trials usually is inconsistent.
The meaningfulness of deviation, when subtle, can
be determined by having the patient repeat the task
several times; consistent deviation to one side may
reflect weakness. The following questions should be
answered:

« Can the patient protrude the tongue to a normal
degree? Does the tongue consistently deviate
to one side or the other? Deviation should be
judged by the relationship of the tongue to the
midline of the chin, especially when unilateral
facial weakness is present; an alternative is to
hold up the corner of the mouth so that it is
roughly symmetric with the unimpaired side,
allowing tongue deviation to be judged more
validly.

« Can the patient resist the examiner’s attempt
to push the tongue back into the mouth (a
tongue blade placed against the tip of the
tongue can be used for this purpose)?

Can the patient push out the cheek on each side
with the tongue? If so, can he or she resist pressure
from the examiner’s finger to push the tongue
mnward? With the tongue outside the mouth, can
the patient resist the examiner’s attempt to push the
tongue to one side with the tongue blade? Does the

tongue resist pressure at first and then suddenly give
way completely?*

The Tongue During Movement

"The patient should be asked to move the tongue from
side to side as rapidly as possible. Speed. regularity,
and range of motion should be noted.

The Velopharynx at Rest

The patient should be asked to open his or her mouth
as widely as possible. The tongue should then be
depressed gently with a tongue blade (Figure 3-4).
The following questions should be answered:
» Does the palate hang low in the mouth? Does
it rest on the tongue?

Lingual strength and fatigue can be assessed in a quantifiable
way with an instrument known as the Towa Oml Performance
Instrument (IOPD. The 10PT is an air-filled bulb against which the
anterior partion: of the tongue is pushed. generating a digital
readout or analog signal that indexes pressure. It has been used
identify problems of strength or fatigue in children and adults with
different neurologic conditions and types of MSDs.”
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« Are the palatal arches symmetric or does one
side hang lower than another? (Normal palates
are often mildly asymmetric, especially after
tonsillectomy or palatal surgery.)

+ Are there spontaneous rhythmic or arrhythmic
beating movements of the palate (e,
myoclonus)?

The Velopharynx During Movement

The patient should be asked to prolong “ah.” Impor-
tant observations relate to the presence, absence, and
symmetry of palatal movement. Inferences about the
adequacy of palatal movement for speech on the
basis of simple oral inspection should be avoided.
The following questions should be answered:

« Is palatal movement symmetric? If asymmet-
ric, does the palate elevate more strongly
to the side opposite that which hung lower at
rest?

« Is there evidence of nasal airflow on a mirror
held at the nares during vowel prolongation
(see Figure 3-4), prolongation or repetition of
pressure sounds (/s/, /p/), or words or phrases
with nonnasal consonants? Does resonance
change during vowel prolongation with the
nares occluded versus unoccluded?

The integrity of velopharyngeal closure also can
be addressed indirectly by having the patient puff the
cheeks and protrude the tongue simultaneously, a
procedure known as the modified tongue-anchor
test® The test derives from observations that
patients with palatal weakness sometimes impound
intraoral pressure by assisting velopharyngeal
closure with the back of the tongue. Tongue protru-
sion during cheek puffing prevents this valving, so
the cheeks cannot be puffed, and air will escape
nasally if the palate is significantly weak. It some-
times helps if the examiner occludes the nares while
the patient puffs and protrudes the tongue, and then
releases the nares, observing whether or not air is
then emitted nasally. It is important to demonstrate
this task to the patient, because some normal indi-
viduals have difficulty understanding or coordinat-
ing the movements for it. Only the inability to puff
the cheeks because of nasal air escape when the
tongue is actually protruded is meaningful to the
assessment of velopharyngeal weakness. This test
may not be valid if there is significant tongue or
facial weakness.

To validly observe velopharyngeal activity during
speech, videofluoroscopy or nasoendoscopy is nec-
essary. Lateral, frontal, and basal view videofluo-
roscopy provide good information about palatal,
lateral pharyngeal wall, and sphincteric activity of
the velopharyngeal mechanism during speech, as
does nasoendoscopy. Lateral view videofluoroscopy

may be sufficient if documentation of palatal weak-
ness is of primary concern.

The Larynx

The gross integrity of vocal fold adduction can be
inferred from two tasks. First, the patient should be
asked to cough; the important observation is the
sharpness of the cough, not its loudness. A weak,
“mushy,” or breathy cough may reflect vocal fold
adductor weakness, poor respiratory support, or both.
Second, the patient should be asked to produce a
“coup de glotte” (glottal coup), which is a sharp
glottal stop or grunting sound; this maneuver requires
minimal respiratory force and sustained airflow.
Again, the sharpness of the coup is the important
observation. A weak cough but sharp glottal coup
may implicate respiratory pathology. A weak coup
but normal cough or equally weak cough and
coup tends to be associated with laryngeal weakness
or combined laryngeal and respiratory weakness.

Weakness of vocal fold abduction can be inferred
from the presence of inhalatory stridor (noisy or
phonated inhalation). This sometimes can be
detected during quiet breathing but is more readily
detected during rapid inhalation for speech or when
the patient takes a deep breath.

Direct visual examination should be pursued
whenever structural lesions (e.g., neoplasms, nodules,
polyps, inflammation) or LMN lesions of the laryn-
geal branches of the vagus nerve are a possibility.
With regard to CNS lesions, sometimes laryngeal
examination identifies vocal fold paresis following
UMN stroke™® ; it can also be useful in documenting
involuntary laryngeal movements in certain CNS
movement disorders. Sophisticated visualization of
the larynx can be achieved with an optically precise
rigid oral laryngoscope, and laryngeal activity
during connected speech can be observed with a flex-
ible fiberoptic laryngoscope. Videostroboscopy with
a rigid or flexible scope provides a simulated slow-
motion view of the vocal fold mucosal wave during
phonatory vibratory cycles and thus visualization of
much more subtle abnormalities of vocal fold func-
tion. Electroglottography and acoustic analyses
permit the quantification and analysis of various cor-
relates of vocal fold activity during phonation, but
they are rarely necessary to basic clinical diagnosis
of MSDs.

Respiration

20-22

Hixon and Hoit have provided comprehensive,
noninstramental protocols for the clinical examina-
tion of the diaphragm, abdominal wall, and rib cage
wall in people with known or suspected speech
breathing difficulty. They describe observations

Chapter 3 Examination of Motor Speech Disorders 85

associated with several tasks that are consistent with
normal breathing or with neurologic abnormalities
such as weakness, incoordination, and hyperkine-
sias. They are particularly valuable guides to under-
standing respiratory movement dynamics and the
examination of dysarthric people with prominent or
predominant respiratory difficulties. Following is a
summary of some useful observations that can be
made in the context of a broad-based motor speech
examination.

Information about respiratory adequacy for
speech can be derived from observations of quiet
breathing and a few nonspeech activities. During
guiet breathing the following questions should be
answered:

» Is posture normal? If not, is the patient
slouched in the chair or bent forward or to the
side? Does he or she tend to gravitate over time
toward abnormal posture, and does it require
effort or assistance to resume a more normal
posture? Is the head drooped forward? Does it
rest on the chest? Is the patient braced in a
chair in order to maintain normal posture?
Abnormal posture may restrict diaphragm or
abdominal or chest wall movements and
reduce respiratory support for speech.

« Does the patient complain of shortness of
breath at rest, during physical exertion, or
during speech? Is breathing rapid, shallow, or
labored? (Rate of quiet breathing during wake-
fulness is about 16 to 18 cycles per minute with
each inspiratory and exhalatory cycle taking 2
to 3 seconds.) Are abdominal or chest wall
movements asymmetric or limited in range
during rest breathing, speech, or maximum
inspiration? Is breathing accompanied by
shoulder movement, neck extension, retraction
of the neck just above the upper sternum on
inhalation, or flaring of the nares on inhala-
tion? Rapid, shallow breathing and excessive
assistive shoulder or neck movement during
breathing may reflect respiratory weakness
and predict reduced loudness or phrase length.

» Is breathing rate irregular? Are there any
abrupt or slow abdominal or chest wall move-
ments that alter or interrupt normal cyclical
breathing during rest breathing, speech, or
maximum inspiration? Such irregularities may
reflect a movement disorder and predict abnor-
malities in loudness, prosody, or phrasing.

+  Does the patient have hiccups (singultus)? Per-
sistent hiccups can be caused by lesions in the
medulla and may be an initial manifestation of
medullary stroke.” They can obviously inter-
fere with respiratory control during speech.

« Sophisticated pulmonary function tests can
quantify and often explain sources of abnormal
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FIGURE 3-5 Water glass manometer for determining ability
to generate and sustain respiratory driving pressure sufficient
for speech. (From Hixon TJ, Hawley JL, Wilson KI: An
around-the-house device for the clinical determination of res-
piratory driving pressure: a note on making the simple even
simpler, J Speech Hear Disord 47:413, 1982, used with
permission).

respiratory function. However, in most situa-
tions in which respiratory weakness may be
present, a few simple tasks can help determine
if respiratory support is sufficient for speech.

« Asalready noted, when weakness is suspected,
contrasting the sharpness of the cough versus
glottal coup may help separate respiratory
from laryngeal contributions to reduced loud-
ness or short phrases. A weak cough with
limited abdominal and chest wall excursion
may reflect respiratory weakness.

+ A simple water glass manometer can be used
to estimate the ability to generate respiratory
driving pressure sufficient for speech” (Figure
3-5). It requires a drinking glass (12 c¢cm or
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more in depth) filled with water and calibrated
in centimeters and a drinking straw that is
affixed by a paper clip to the glass at a given
depth. To maintain a stream of bubbles through
the straw, a person must sustain breath pres-
sure equal to the depth of the straw in the
water. The ability to maintain a stream of
bubbles for 5 seconds with the straw at a depth
of 5 cm suggests that breath support is suffi-
cient for most speech purposes. For this test to
be valid as a measure of respiratory support,
the patient must be able to maintain velopha-
ryngeal closure (or have the nares occluded)
and a tight lip seal around the straw.

Reflexes

Reflexes can provide confirmatory clues about the
gross localization of disease in the CNS or PNS.
Those that can be tested in the context of the speech
mechanism examination include normal reflexes and
primitive or pathologic reflexes. Normal reflexes are
those that reflect normal nervous svstem function.
Their absence can reflect PNS pathology. Primitive
(or pathologic) reflexes are present during infancy
but tend to disappear during maturation; they may
then reappear in the presence of CNS disease, most
often in frontal lobe cortical and subcortical regions.
Pathologic reflexes represent a release phenomena,
or reduction of cortical inhibitory influence on lower
centers of the brain.

Normal reflexes vary greatly among individuals
in the ease with which they are elicited and in the
amplitude of the response. Primitive reflexes are
present in a certain percentage of normal adults, a
percentage that generally increases with age.”
Therefore the results of oromotor reflex testing can
be ambiguous. Cautious interpretation of reflexes as
pathologic is required, and not much should be made
of them when they are minimally or equivocally
present.

1. Gag reflex—The gag or pharyngeal reflex is

a normal reflex elicited by stroking the back
of the tongue, posterior pharyngeal wall, or
faucial pillars on both sides with a tongue
blade. The afferent pathway for the stimulus
is through the glossopharyngeal nerve; the
motor response s through the glossopharyn-
geal and vagus nerves. Elevation of the
palate, retraction of the tongue, and sphinc-
teric contraction of the pharyngeal walls
characterize the reflex. Normal responses
vary greatly, ranging from no response to a
vigorous gag elicited merely by touching the
tongue.

FIGURE 3-6 Position for eliciting the jaw jerk reflex (proce-
dure and response described in text).

In general, the gag reflex is clinically sig-

nificant only if it is asymmetrically elicited.
If absent on one side but not the other, it is
probably abnormal on the unresponsive side.
When asymmetric it is useful to ask the
patient if the stimulus feels different between
the two sides; if so, reduced sensation may be
responsible for the decreased reflex response.
If reported sensation is not different, the
motor component of the reflex may be defi-
cient.
Jaw jerk—The jaw jerk (or maxillary reflex)
is a deep muscle stretch reflex that may be
pathologic when exaggerated or easily
elicited in adults. To test for it, the patient
should be relaxed, with the lips parted and the
jaw about halfway open. A tongue blade (or
fingertip) is placed on the patient’s chin, and
the blade is then tapped with a reflex hammer
or a finger of the other hand (Figure 3-6). The
mandibular branch of the trigeminal nerve
mediates the afferent and efferent compo-
nents of the reflex. The reflex is characterized
by contraction of the masseter and temporalis
muscles, leading to a quick jerk of the jaw
toward closing.”

]
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FIGURE 3-7 Position for eliciting the sucking reflex (proce-
dure and response described in text).

FIGURE 3-8 Position for eliciting the snout reflex (procedure
and response described in text).

The jaw jerk is present in about 10% of
normal adults.* When exaggerated, however,
its presence may be confirmatory of bilateral
UMN disease above the level of the trigemi-
nal nerve nuclei in the mid pons.

3. Sucking reflex—The sucking reflex is a prim-
itive reflex. It is tested by stroking the upper
lip with a tongue blade, beginning at the
lateral aspect of the upper lip and moving
medially toward the philtrum (Figure 3-7).
This should be done on both sides. There
usually is no response to the stimulus in
adults. The positive or pathologic response is
a pursing or pouting of the lips. When
present, it can be confirmatory of UMN
disease above the level of facial nerve nuclei
in the pons. It tends to correlate with diffuse
involvement of premotor areas of the frontal
lobes and is frequently elicited in patients
with dementia.**

When the sucking reflex is very exagger-
ated, the patient may purse the lips as an
object approaches the mouth or may turn the
mouth toward a tactile stimulus to the corner

of the mouth or cheeck. When this occurs, it
is called a rooting reflex.

4. Snout reflex—The primitive snout reflex is
similar to the sucking reflex. It can be elicited
by a light tap of the finger on the philtrum or
tip of the nose'® (Figure 3-8) or by backward
pressure of .the examiner’s index finger on the
midline of the patient’s upper lip and philtrum.”
The reflex is a puckering or protrusion and ele-
vation of the lower lip and depression of the
lateral angles of the mouth. Its presence must
be interpreted cautiously, because it is present
in 17% of normal adults from the third to ninth
decades of life, with about double that inci-
dence in people older than age 60.”

5. Palmomental reflex—The palmomental reflex
is a primitive reflex that is elicited by vigor-
ously stroking a blunt object (e.g., a tongue
blade) across the palm of the hand. The reflex
response is a brief contraction of the mentalis
muscle, seen as a slight elevation of muscles
in the ipsilateral chin. When pronounced, it
may indicate damage to the contralateral para-
central cortex or its projection fibers." Again,
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however, about 37% of normal adults from
the third to ninth decades have the reflex, with
incidence increasing to 60% in the ninth
decade.” Thus its frequent presence in adults
without neurologic disease suggests that it
should be interpreted as possibly meaningful
only when it is present unilaterally.

Volitional versus “Automatic” Nonspeech
Movements of Speech Muscles

Differences can exist between nonspeech volitional
movements of speech muscles and movements
during relatively automatic or overlearned responses.
Differences between movements of the face during
emotional responding and voluntary performance
have already been discussed.

Just as speech programming ability can be
stressed or facilitated, so too can nonspeech pro-
gramming ability. Whenever supratentorial lesions
(particularly dominant hemisphere lesions) or
apraxia of speech or aphasia are suspected, the
ability to imitate or follow commands for nonspeech
movements of the speech muscles should be exam-
ined. The goal 1s to test for nonverbal oral apraxia.

The tasks are simple, and several of them are
identical to those used in routine oral mechanism
examination. They are best elicited by verbal
command, but if verbal comprehension is impaired
(often the case when aphasia is present), or if the
patient comprehends but has difficulty performing a
task, imitation should also be used.

The observations are different than those during
routine oral mechanism examination. They focus on
the ability to perform without off-target approxima-
tions, frank errors, or a frustrating awareness that per-
formance is incorrect with accompanying attempts at
self-corrections. For example, asked to cough,
patients with nonverbal oral apraxia sometimes say
“cough, cough” or “huh, huh,” then recognize the
response’s inadequacy and attempt to self-correct.
They often improve on imitation but may be inaccu-
rate if tested again a few moments later. Such patients
often reflexively perform the acts they cannot do
when requested (e.g., unable to cough on command,
they may later cough reflexively). These discrepan-
cies reflect a nonverbal oral apraxia and dominant
hemisphere pathology. They are frequently but not
invariably associated with apraxia of speech and
aphasia. Some tasks that are useful for eliciting non-
verbal oral apraxia are provided in Box 3-1.”

Assessment of Perceptual Speech
Characteristics

MSDs can be assessed in many ways. What is impor-
tant is that the examination elicit behaviors that are

Tasks for assessing nonverbal oral

movement control and sequencing

Instructions: Ask the patient to perform the following

tasks. If he or she fails to respond to a command, use

imitation. The following code can be used to score

responses:

4. Accurate, immediate, effortless

3.  Accurate but awkwardly or slowly produced

2. Accurate after trial and error searching movements

1. Inaccurate or only partially accurate; important com-

ponent missing or off target

NR = No response

V = Accompanying or substituted vocalization or ver-
balization (e.g., patient says “cough” instead of
coughing}

P = Perseverative response

Item Gommand  Imitation

Cough

Click your tongue
Blow

Bite your lower lip
Puff out your cheeks
Smack your lips

Stick out your tongue
Lick your lips

Bite your lower lip and
then click your tongue
10. Smack your lips and

ey

L®ND AW

Modified from Darley FL.: Differential diagnosis of acquired motor
speech disorders. in Darley F, Spriestersbach D, editors:
Diagnostic methods in speech pathology, ed 2, New York, 1978,
Harper & Row.

critical to diagnosis and management. It is also
important to recognize that what must be done for
diagnostic purposes may not be identical to what is
done to establish recommendations for management.
The focus at this point is on methods for identifying
the perceptually salient deviant dimensions of
speech that lead to diagnosis.

The most useful method for establishing deviant
perceptual characteristics of speech derives from the
work of DAB. Because their work has been so influ-
ential to the understanding of the dysarthrias, and
because it remains so clinically relevant, a brief
summary of the foundation on which the clinical dif-
ferential diagnosis of the dysarthrias is based is
appropriate.®

*See Duffy and Kent' ™ for a summary of DAB’s contributions o
the understunding and scientific study of the dysarthrias, as well
as some thoughts about gaps in knowledge and directions for
future research.
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The Mayo Clinic Dysarthria Studies

The classic text Motor Speech Disorders'® was the
outgrowth of extensive clinical research and two
important articles that summarized those research
efforts.'"

DAB'"" analyzed speech samples from 212
patients. A minimum of 30 patients fell into seven
groups: (1) bulbar palsy, (2) pseudobulbar palsy, (3)
cerebellar lesions, (4) parkinsonism, (5) dystonia, (6)
choreoathetosis, and (7) amyotrophic lateral sclero-
sis (ALS). These groups are equivalent to the cate-
gories of flaccid, spastic, ataxic, hypokinetic,
hyperkinetic (dystonia and choreoathetosis), and
mixed dysarthria, respectively, discussed by DAB in
their 1975 book and by many subsequent clinicians
and investigators. Each patient had unequivocal neu-
rologic signs and symptoms that placed them into
one and only one of the seven groups. Speech was
abnormal in all cases. Speech characteristics had not
been used to establish neurologic diagnoses.

Audio-recorded samples of reading and, in some
cases, conversation and sentence imitation, were
reviewed. A list of 38 speech and voice dimensions
that seemed pertinent to the range of speech disor-
ders was compiled. The dimensions were related to
piich, loudness, voice and resonance, respiration,
prosody, and articulation. Two overall dimensions,
intelligibility and bizarreness, were also included.

The authors listened up to 38 times to each sample
within each neurologic diagnostic category, each
time rating one of the 38 dimensions (certain
economies were adopted so that 38 repetitions were
not always necessary) on a 7-point, equal-appearing
interval scale. Acceptable temporal and interjudge
reliability were established.

The deviant speech characteristics for each of the
seven groups were analyzed in a manner that allowed
comparisons among groups and identification of the
most distinctive features within each group. “Clus-
ters” of deviant speech characteristics were also
identified. Clusters represented the tendency for
certain deviant speech dimensions to coappear in
certain groups of patients. Each group had a unique
pattern of clusters that were logically related to the
presumed neuromuscular substrate of the particular
neurologic disorder. The analysis also permitted
certain inferences about the neuromuscular bases for
individual deviant speech characteristics.

DAB expressed hope that their conclusions would
serve as hypotheses for “more accurate physiologic
and neurophysiologic measurements to further delin-
eate the problems of dysarthria.”"* This was certainly
the case, and many subsequent acoustic and physio-
logic studies have related their findings to the
hypotheses of DAB. In addition, numerous subse-
quent perceptual studies of dysarthria associated

with specific neurologic diseases have relied on
DAB’s methods or the deviant dimensions identified
by them. Finally, many clinicians who must differ-
entiate among the dysarthrias rely on their ability to
recognize the deviant characteristics and clusters of
deviant speech characteristics identified in the work
of DAB and subsequent investigators.

Distinctive Speech Characteristics

The distinctive speech characteristics encountered in
each of the dysarthrias are addressed in chapters
dealing with each dysarthria type. Appendix A lists
the 38 dimensions and their definitions, plus several
additional characteristics that are relevant to the
description of dysarthric speech. The reader should
become familiar with all of these terms, because they
form the foundation for all subsequent discussion of
the dysarthrias.

Box 3-2 is a rating form that may be useful for
identifying and rating deviant speech dimensions.
It contains all of the characteristics listed in Ap-
pendix A. Several features added to the 38 charac-
teristics of DAB are task specific {e.g., AMRs, vowel
prolongation).

In our clinic, we rate speech dimensions on a 0 to
4 scale of abnormality (0 = normal, 1 = mild, 2 =
moderate, 3 = marked, 4 = severe). This departure
from the 7-point scale used by DAB is unimportant,
because the presence of a deviant speech character-
istic is generally more important to differential diag-
nosis than its severity. The reason for the 0 to 4 scale
is its correspondence to commonly used terms for
severity (normal, mild, moderate, marked, severe)
and its correspondence to the 0 to 4 scale used by
many neurologists to rate motor and sensory exam-
ination results. It should be noted that the scale can
be expanded by 4 points using ratings between cat-
egories if necessary (e.g., 0,1 = equivocally present,
2,3 = moderate-marked impairment). Certain dimen-
sions can also be rated plus or minus. For example,
rating of reduced loudness can be modified by a
minus, increased loudness modified by a plus; when
pitch is high it is rated plus, when low minus; when
rate is slow it is rated minus, when fast plus. With
training and experience, clinicians achieve accept-
able reliability when making severity ratings with
this scale. The most important challenge to the clin-
ician’s ear for diagnostic purposes is learning to
detect the presence of deviant dimensions. This is
met by experience and the opportunity to check reli-
ability with an experienced clinician.*

*Amajor assumption about the percepiual evaluation of MSDs is

that it can be accomplished reliably. Yet such reliability cannot be
assumed because perceptual judgments about any behavior can be
unreliable, In fact, there are data that document unreliability
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Neurologic diagnosis:
Age: Date of examination:

Dysarthria Rating Scale

Pitch Pitch level (+/-)
Pitch breaks
Monopitch _____

Voice tremor ____
Myoclonus ____
Diplophonia _____
Monoloudness
Excess loudness variation ___
Loudness decay ____
Alternating loudness ______
Overall loudness (+/~) ___

Loudness

Harsh voice

Hoarse {(wet)

Breathy voice (continuous) ____
Breathy voice (transient) _____
Strained-strangled voice
Voice stoppages

Flutter

Hypernasality
Hyponasality
Nasal emission _____
Weak pressure
Consonants ____

Voice quality

Resonance (&
intraoral pressure)

T
Modified from dimensions used in Mayo Clinic dysarthria studies,
AMRSs, Alternating motion rates,

among clinicians and students making perceptual judzments aboul
MSDs 1 However, Kent et al.” note that methods used to
study relinbility probably have not reflected the procedures typi-
cally used in clinical practice, and that “the entire examination in
cither neurology or speech-language pathology may have a
robustiness, that transcends the limitations of individual compo-
nents of the examination.” Duffy and Kent, ™ while stressing the
importance of reliability to perceptual descriptions and the ding:
nosis of dysarthrias, also observed that “it is equally imporant
that studies of reliability. and efforts (o train relisbility, use
methods that represent. approximate, o ut least recognize the cline

ical processes and strategics for armving at disgnostic conclusions
that are used by expent clinicians. If this is ignored. there 15 a risk
that the DAB classification system will be indicted for poor reli-
ability on the basis of evidence derived from studies that have
used invalid methods o examine the issue.”

Name: Speech diagnosis:

S B Form for rating deviant speech characteristics associated with dysarthria

Rate speech by assigning a value of 0-4 to each of the dimensions listed below (0 = normal; 1 = mild; 2 = moderate; 3
= marked: 4 = severely deviant). When appropriate, use + to indicate excessive or high and — to indicate reduced or low.

e T o e e

12 biys additional features that may help characterize dysarthria.

Respiration Forced inspiration- expiration ____
Audible inspiration
Inhalatory stridor
Grunt at end of expiration
Prosody Rate

Short phrases _____

Increased rate in segments ___
increased rate overall ____
Reduced stress

Variable rate _____

Prolonged intervals
Inappropriate silences ____
Short rushes of speech
Excess & equal stress ____

Articulation Imprecise consonants _____

Prolonged phonemes

Repeated phonemes

Irregular articulatory breakdowns _____

Distorted vowels

Other Slow AMRs
Fast AMRs
frregular AMRs
Simple vocal tics
Palilalia
Coprolalia _____

Once the ratings have been compiled, they can be
used to describe the patient’s speech. Experienced
clinicians reading an accurate description of deviant
speech characteristics often can recognize the impor-
tant clusters and arrive at an accurate diagnosis
without hearing the speech sample. This is not advis-
able for clinical practice, but it does demonstrate the
usefulness of describing speech in this manner.

“Styles” Used for Perceptual Analysis

A symphony can be parsed and its complex under-
pinnings understood through a careful analysis of its
notes, cadence, instruments, and the interactions and
temporal relationships among them. Its theme,
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moods, and message, on the other hand, are best
appreciated simply by “taking in” its performance,
associating its emotional message with past experi-
ence, and appreciating its unique character.

Distinguishing among the dysarthrias can be
approached in similar ways. Less experienced clini-
cians often must be analytic in their approach to
diagnosis because they do not yet have an internal-
ized perceptual representation of the dysarthrias for
reference. As a result, they carefully identify and list
speech characteristics and then match them against
the characteristics associated with various dysarthria
types. This process is valuable because it trains the
ears to recognize salient speech features. and
because it is essential to documenting the presence
and severity of deviant speech features. What can be
raissed by this analytic process, however, is the
message conveyed by the constant but temporally
varying interactions among all of the individual’s
normal and abnormal speech characteristics. This
appreciation of gestalt cannot be obtained by a
checklist approach alone.

Experienced clinicians often arrive at a diagno-
sis by synthesis or complex pattern recognition. They
may recognize the speech pattern as a familiar tune,
the category of tune represented by a specific
dysarthria type. When this occurs, the purpose of
listing deviant speech characteristics is to document
their presence and severity and summarize some of
the reasons for the diagnosis. The risk of this syn-
thesizing approach is that unique and important
characteristics may be missed or dismissed, with
resultant misdiagnosis. The “taking in” of the pattern
of speech, however, can be the most sensitive, reli-
able, and efficient route to diagnosis.

Tasks for Speech Assessment

A small number of well-selected speech tasks can
elicit most of the information necessary for a
description and interpretation of abnormal speech.
The most important tools for analyzing this infor-
mation are the ears and eyes of the clinician and an
audio or audio-video recorder for repeated analyses
when necessary.

The following tasks are designed to isolate as well
as possible the respiratory-phonatory, the velopha-
ryngeal, and the articulatory systems for independent
assessment and then observe them working together.
Because the various tasks differ in their sensitivity
to various disorders,”® their combined use helps
ensure detection of deficits that are important to dis-
tinguishing among different MSDs.

1. Vowel prolongation—Phonation cannot be
assessed independent of respiratory function,
and disorders at one level can affect function
at the other. Fortunately, voice and speech are
relatively resistant to respiratory disturbance.

As a result, most neurologic voice abnormal-
ities implicate the laryngeal mechanism
rather than the respiratory system.

The simplest task for isolating the respira-
tory-phonatory system for speech is vowel
prolongation. The patient should be instruc-
ted to “take a deep breath and say ‘ah’ for as
long and as steadily as you can, until vou run
out of air.” This should be followed by a few-
second example by the clinician. It is best not
to specify pitch or loudness level, because
most patients will automatically respond at
their habitual pitch and loudness level. If the
pitch or loudness produced is noticeably dif-
ferent from conversational levels, the patient
should be reinstructed to repeat the task more
naturally. It may be necessary to instruct the
patient to be higher or lower in pitch, or
quieter or louder, and it is often necessary to
ask the patient to persist in duration.

The dimensions to be attended to are those
categorized under pitch, loudness, and voice
quality in Box 3-2. Monopitch and mono-
loudness should not be rated, because they
represent the goal during vowel prolongation.
The maximum duration of the vowel should
be noted. Maximum vowel duration varies
widely among normal speakers; in general, in
the absence of other evidence of respiratory
or laryngeal abnormality, durations that
exceed 8 or 9 seconds can be considered
within the normal range for most people
(see Table 3-2 for a summary of expected

- Maximum phonation duration in seconds
for the vowel /a/, representing averages
across studies of young and elderly
(generally older than age 65) male and
female adults summarized in Kent, Kent,
and Rosenbek's” review of maximum
performance tests of speech production.
Standard deviations are given in
parentheses.

table

Median®* Minimum' Maximum?®

Young males 28.5(84) 226(55) 346(114)
Young females 227 (5.7} 15.2(4.1) 26.5(11.3)
Elderly males 13.8(6.3) 13.0(5.9) 18.1(6.6)
Elderly females 144 (5.7) 10.0 (568} 154 (5.8)
*Median value of the means and standard deviations reported
across studies.

Lowest mean and lowest standard devigtion reported across
studies.
*Highest mean and highest standard deviation reported across
studies.
Note: The median of the minimum values In the ranges reported for
young males = 15; for young females = 11.8; for elderly males =
8.5; and for slderly females = 6.5,
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vowel duration values). Vowel duration
can be used as baseline data against which
future comparisons can be made, especially
when the examiner is convinced that a
maximum effort has been made. Acoustic
analysis can be used to quantify a number of
parameters of voice during vowel prolonga-
tion that may be relevant to the description of
a dysarthria. For example, it can help disam-
biguate perceptual uncertainty about whether
a tremor is present and can quantify tremor
frequency when it is present; measures of
variability of fundamental frequency “may be
one of the useful indices of phonatory func-
tion in relation to neurologic disorder.”*
Direct visualization of the larynx, including
videostroboscopy, can identify movement
patterns that can confirm or clarify abnor-
malities associated with paralysis, weakness,
tremor, myoclonus, dystonia, and so on.

The jaw, face, tongue, and neck should be
observed during vowel prolongation. Patients
may display adventitious movements of
those structures during what should be a fixed
posture task. Quick or slow adventitious
movements could represent an underlying
movement disorder.

It is appropriate to identify here a distur-
bance that can compromise the validity of
any task designed to assess physiologic
support for speech that requires sustained
effort or maximum performance. Some
patients with damage to the cerebral hemi-
spheres, particularly the right hemisphere,
exhibit motor impersistence, an inability to
maintain simple voluntary acts, such as
keeping the eyes closed. When present,
motor impersistence may lead to markedly
reduced (e.g., <3 seconds) maximum vowel
duration, poorly sustained postures during
oral mechanism examination—such as
keeping the mouth open or protruding the
tongue—or poorly sustained speech AMRs
or sequential motion rates (SMRs). Motor
impersistence probably reflects impairment
of mechanisms that permit sustained atten-
tion to maintain motor activity.” It is not due
to reduced physiologic support for motor
activity. When present, its possible influence
on examination results must be considered.
Alternating motion rates—AMRs, or diado-
chokinetic rates, are very useful for deter-
mining the speed and regularity of reciprocal
movements of the jaw, lips, and anterior and
posterior tongue. They also permit assess-
ment of articulatory precision, the adequacy
of velopharyngeal closure, and respiratory

and phonatory support for sustaining the task.
These latter observations are usually sec-
ondary. The primary value of AMRs is for
assessing speed and regularity of rapid,
repetitive articulatory movements.

The patient should be instructed to “take a
breath and repeat ‘puh-puh-puh-puh-puh’ for
as long and steadily as you can.” This should
be followed by a 2- to 3-second example by
the clinician. Although the task is to perform
for as long as possible, a 3- to 5-second sample
usually suffices. Patients can be told to stop
when the sample is sufficient for clinical
judgments.

When repetitions of /pA/ are completed,
the patient should be asked to repeat the task
for AA/ and /kA/. AMRs for other consonant-
vowel (CV) syllables can be pursued if other
places and manners of articulation are of
interest.

Inability to sustain speech AMRs for more
than a few seconds often reflects inadequa-
cies at the respiratory-phonatory or velopha-
ryngeal levels. When patients adopt a
repetitive rhythm or peculiar cadence, or
have difficulty producing regular repetitions,
they should be reinstructed or even allowed
to practice at a slowed rate before being asked
to produce maximum rates. Some patients
will produce rapid AMRs at the expense of
precision; they should be instructed to go as
fast as they can without being imprecise.

Speech AMRs for /pA/, /tA/, and /kA/
usually can be produced precisely at
maximum rates of five to seven repetitions
per second, with repetition of /kA/ usually
somewhat slower than /pA/ or /tA/. Approx-
imate expected values for speech AMRs are
summarized in Table 3-3. Acoustic analysis
software is now available that will quantify
rate and regularity of AMRs automatically,
but rates can be adequately estimated with a
stopwatch. Experienced clinicians can make
judgments of speed and regularity without
explicitly computing rate and variability, and
the same 0 to 4 scale used for rating percep-
tual speech characteristics of speech can be
employed to do so. For example, mildly
slowed AMR rate would be rated —1, severely
slowed rate (= 1/sec) would be rated —4.
markedly rapid rate would be rated +3, and
so on. Similarly, mildly irregular AMRs
would be rated 1, moderately irregular AMRs
rated 2, and so on.

Range of motion of the jaw and lips during
speech AMRs should be observed, because it
is reduced or variable in some dysarthrias.
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table

AMR and SMR performance for normal
adults across studies of young and elderly
adults summarized in Kent, Kent, and
Rosenbek’s”” review of maximum
performance tests of speech production.
Standard deviations are given in
parentheses.

#iotion Rate

Task Median* Minimum®  Maximum?

fpA/ 6.3 (0.7 5.0 (0.4) 7.1 (1.2)

AAl 6.2 (0.8) 4.8 (0.4) 7.1 (1.1)

TeAS 5.8 (0.8) 6.4 (1.1)
ATAKA/ 5.0 (0.7)

AMA, Alternating motion rate; SMAR, sequential motion rate.

7.5 (1.3)

*Median value of the means and standard deviations reported
across studies.

"Lowest mean and lowest standard deviation reported across studies.
*Highest mean and highest standard deviation reported across

studies.

Hote: The median of the minimum values in the ranges reported for
fpnl = 4.8; for AN = 4.4; for KA = 4.4; and for /pATAKA/ = 4.3.

The rhythmicity of jaw and lip movements
should also be observed, because evidence of
incoordination can sometimes be seen.
Finally, interruptions or extraneous move-
ments of the jaw, lip, and tongue should be
noted (e.g., tongue protrusion, lip retraction
or pursing, lip smacking), because they may
represent an underlying movement disorder.

Speech AMRs are generally slow or
normal in rate in people with MSDs, but
rapid or accelerated rate can also be patho-
logic. Irregular AMRs are encountered in
some but not all MSDs. Abnormalities of rate
and regularity of AMRs are very useful in the
identification of several dysarthria types.
Sequential motion rate—SMR is a measure
of ability to move quickly and in proper
sequence from one articulatory position to
another. Relative to AMRs, sequencing
demands for SMRs are heavy; for this reason,
SMRs are particularly useful when apraxia of
speech is suspected.

The patient should be asked to “rake a
breath and repeat ‘puh-tuh-kuh’ over and
over again until I tell you to stop.” This
should be followed by a 2- to 3-second
example by the clinician. Some people need
reinstruction in the sequence, and slow or
unison practice is sometimes necessary for
the task to be grasped. When the sequence
cannot be learned, repetition of “buttercup,
buttercup, buttercup . . .” is acceptable, but
the meaningfulness of the word makes it a
simpler task than /pAtAkA/.

4. Contextual speech—The most useful task for

evaluating the integrated function of all com-
ponents of speech, and each of the primary
valves, is contextual speech. This includes
conversational and narrative speech, as well
as rﬁading aloud a standard paragraph con-
taining a representative phonetic sample. The
well-known Grandfather Passage is often
used for this purpose (see Appendix B).

Conversational speech is elicited during
history taking, but the clinician’s formal
identification of deviant speech characteris-
tics may be deferred so the facts of the history
can be attended to. Open-ended questions
about the patient’s family, work, or hobbies
usually elicit a sample sufficient to judge
speech characteristics, but sometimes per-
sonality traits, depression, anxiety, or cogni-
tive deficits limit responsiveness. Some
people respond more readily with narratives
about pictured scenes than to more open-
ended inquiries.

Reading a standard passage can provide a

good sample of connected speech, but adults’
ability to read aloud varies widely. Less
skilled readers may read slowly, hesitantly,
and with pronunciation errors and prosodic
features that are inconsistent with their con-
versational prosody. When such problems are
pronounced, reading can be misleading or of
little value.
Stress testing—People with MSDs are sus-
ceptible to the effects of fatigue. In fact,
regardless of dysarthria type, they often com-
plain of speech deterioration with prolonged
conversation or with general physical fatigue
over the course of a day. These complaints
are obviously important to management
issues, but because fatigue is so common it is
usually unnecessary to observe its effects on
speech for diagnostic purposes. However,
whenever LMN weakness of unknown cause
is present, or when the patient complains of
rapid or dramatic changes in speech with con-
tinued speaking or general physical effort,
speech stress testing should be pursued.

To assess fatigue, the patient should be
asked to read aloud naturally or count as pre-
cisely as possible at a rate of about two digits
per second. This should be continued without
rest for 2 to 4 minutes. Significant deteriora-
tion of voice quality, resonance, or articula-
tion consistent with perceptual characteristics
associated with weakness may reflect the
presence of myasthenia gravis, especially if
speech then improves significantly after a
minute or two of rest. Testing speech muscle
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strength before and after stress testing may
provide confirmatory evidence of weakness.
6. Assessing motor speech planning or pro-
gramming capacity—Sometimes people pro-
duce distorted articulatory substitutions,
omissions, repetitions, or additions. They
may block, hesitate, or engage in trial-and-
error groping for correct articulatory pos-
tures during conversation or reading. When
this occurs, or when dominant hemisphere
pathology is suspected, further assessment of
speech motor planning or programming
ability should be pursued. An apraxia of
speech may be present.
If speech is mildly to moderately impaired,
the patient should be asked to perform speech
SMRs and to repeat complex multisyllabic

palate, tongue and larynx, and the measurement of
intelligibility (the intelligibility portion of the test is
discussed in the section on intelligibility assess-
ment). The FDA is brief and does not require exten-
sive training to administer and score.

Interjudge reliability coefficients for the test are
acceptably high after 3 hours of training. It appears
that the test distinguishes among flaccid, spastic,
ataxic, hypokinetic, and mixed flaccid-spastic
dysarthria with a high degree of accuracy. For
example, a discriminant analysis of results for 85
patients with neurologic diagnoses consistent with
sites of damage associated with each of the five
dysarthria types correctly classified 91% of the
patients. Correct classification across dysarthria
types ranged from 83% to 100%. The test manual
also indicates that an “independent diagnosis” based

Distorted substitution (DS)
Attempts at articulatory self-correction (SC)
Delayed response initiation (DR)

15 = correct in all respects

13 = delayed to respond

10 = self-corrected articulatory

9 = correct after a stimulus response repetition
7 = error clearly related to target

Broad or narrow transcription of responses can be helpful.

“Repeat these sounds after me”

3 cRcll Tasks for assessing speech planning or programming capacity (apraxia of speech)

:!“he tasks 'beiow require imitatipn or s‘,peaking in response to simple requests. Other tasks that are useful and important

for assessing motor programming ability include conversation, narrative picture description, and reading aloud.
Scoring: The following codes may be used to capture response characteristics that may reflect apraxic behaviors.

D;stortton (D)‘ Awareness of errors (ACE)

Groping (audible or visible) (G) Slow rate (SR)

Syliable x segregation within multisyliabic words, phrases (S x )

A numeric code, adapted from the Porch Index of Communicative Ability,” may also be useful.

1 Smeat ! 6 = error gnreiated to target
14 = 5 = rejection or stated inability to respond

4 = unintelligible but differentiated from other responses

3 = unintelligible & relatively undifferentiated from other responses

il. “Repeat these words after me”

words and sentences. Box 3-3" provides a  only on FDA profiles—not direct observation of i /i 1. /k/ 1. mom 1
list of stimuli that have proven useful for this patients—was in agreement with patients’ therapists EY 1209/ 2. Bob 12' iﬁifc—h_ﬁ“
purpose. for 91% of 112 dysarthric patients. 3.l 13. /s/ 3. peep 13 shush

If the patient is mute or barely able to speak. The test manual provides graphs of the means and 4. /eil 14. 4/ 4.bib 1w
tasks that facilitate speech or place minimal  standard deviations for each of the dysarthria types 5. /ail _____ 15 M. 5. tot 15 roar ___
demands on novel motor planning or pro-  examined (three of the five groups had fewer than 15 R — 6.deed
gramming should be used. These tasks include patients). It is clear that there is considerable overlap EER /L — 7. kick
singing a familiar tune, counting, saying the ~ among the dysarthria types for many of the FDA sub- g‘ ;5/ B 8.gag__
days of the week, completing redundant sen- tests. Criteria for objectively determining dysarthria 10. j7 9o.fife
tences, and imitating consonant-vowel-conso- type are not provided, nor are the discriminant func- T 10. sis
nant (CVC) syllables with identical initial and ~ tion formulas that would permit subject placement i“‘ Repeat these words” IV. “Repeat these words three times”
final consonants. Sometimes, but not invari- into a dysarthria category prospectively. c:at?w e:'t) 1.oanimal —
ably, people find it easier to imitate isolated The FDA demonstrates that distinctions among T g S:‘ﬁ;"’ma”
sounds than syllables or words. People with  patients with different dysarthria types can be quan- ; catastrophe 4 zt(;tf(gco -
apraxia of speech may respond to these simple  tified and that the distinctions correlate with neuro- 2. please 5. rhinocero;J -
tasks with greater ease, making the salient  logic diagnosis. The test relies heavily on patient pleasing 8. volcano -
auditory perceptual features of their apraxia  report and ratings of nonspeech oral activities, and it pleasingly 7 harmomica
more evident. A mismatch between ease of  does not yield a comprehensive description of spe- S.thick 8. specify
response on complex voluntary tasks versus cific deviant speech characteristics associated with thicken 9. statistics

thickening 10. aluminum

simpler “automatic” tasks increases the likeli-
hood that apraxia of speech and not dysarthria
is the correct diagnosis.

each dysarthria type. For these reasons, it may be
viewed most appropriately as a test that distinguishes
among patients with different lesion loci on the basis

V. “Repeat these sentences”
1. We saw several wild animals.

2. My physician wrote out a prescription.
3. The municipal judge sentenced the criminal.

V1. “Repeat as fast and as steadily as possible”
1. IDAPAPApPA . . /. 3. [KAKAKAKA ../
2. RATATATA ../ 4. IpATAKAPATAKA . ./

¥il. “Count from 1 to 107 VIl “Say the days of the week”

of nonverbal oral findings and certain speech char-

i , X i acteristics, rather than a differential diagnostic test of
Published Tests for the Diagnosis of Dysarthria the auditory perceptual features of dysarthria per se.
There is only one published test that quantifies dis- However, with the addition of data for other
tinctions among dysarthria types. A few published  dysarthria types (e.g., hyperkinetic dysarthrias), an
measures are available for assessing intelligibility in increase in the number of cases per type to the data-

dysarthria, but they are not intended to establish the base and discriminant analyses, and provision of dis- [ p— A 1. Sunday ___ 5. Thursday ___
presence or type of dysarthria. criminant fanction formulas or other criteria for ‘; — [ (— 2. Monday ___ 6. Friday ___

The only published diagnostic test is the Fren- quantitatively determining dysarthria type for indi- P 8 3. Tuesday 7. Saturday ___
chay Dysarthria Assessment (FDA)."" The FDA  vidual patients, the FDA could have increased value 5 12‘ — 4. Wednesday ___

relies on a rating scale applied to patient-provided as a diagnostic measure of dysarthria.
information, observations of nonverbal oral struc-
tures and functions, and speech. Measures of intelli-

IX. "8ing” (“Happy Birthday,” “Jingle Bells,” or another familiar tune)
1. How well is the tune carried?
2. How adequate is articulation?

Published Tests for the Diagnosis of Apraxia

gibility and speaking rate are also made, as well as of Speech X. Description of . .
judgments about hearing, vision, dentition, language, p R conversation and narrative speech.

mood, posture, and sensation. The task-oriented ~ The only currently available published measure for ;‘ Description of reading aloud.

; _———————— s e

portion of the test focuses on reflexes, speech and the assessment of apraxia of speech is the Apraxia Modified from Wertz RT, LaPointe LL, Rose i i
tes on ‘ . pec : : M fr f . L . nbek JC: Apraxia of speech: the disord f
nonspeech activities of respiration, the lips, jaw. soft Battery for Adults—Second Edition (ABA-2 )‘7 The and unpublished Mayo Clinic tasks for assessing anraxfa of Si)f;eé}hv oroerand s reatment New York, 1984, Grune & Sraton
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ABA-2 was developed to “verify the presence of
apraxia in the adult patient and to estimate the sever-
ity of the disorder,”" as well as to assist in designing
treatment and documenting progress. It contains six
subtests, five of which focus on speech or speech-
related responses; the sixth subtest assesses limb and
nonverbal oral apraxia. The subtests related to speech
include (1) diadochokinetic rates for one-, two-, and
three-syllable combinations; (2) imitation of words of
increasing length; (3) latency and utterance time for
naming of pictured multisyllabic words; (4) articula-
tory adequacy during three consecutive repetitions of
polysyllabic words; and (5) an inventory of 15 be-
haviors or findings based on spontaneous speech,
reading, and counting that the author associates with
apraxia of speech. It should be noted that not all of
the characteristics listed as apraxic in the inventory
are unique to the disorder (i.e., some may also occur
as manifestations of aphasia), and some may not be
characteristic of apraxia of speech at all.

The test was standardized on a sample of 40
persons with apraxia and 49 people with normal
speech. Cutoff scores are provided for determining
the presence and level of impairment, and guidance
is provided for recognizing and interpreting “atypical
profiles.” Guidance is also provided about treatment
planning. The test manual presents data that led to a
conclusion that the test is a reliable and valid measure
of apraxia, but there are some shortcomings in this
regard. For example, test-retest, intrajudge, and inter-
judge reliability are not reported, and data comparing
apraxic to aphasic and dysarthric performance are
based on small numbers of aphasic and dysarthric
speakers. The latter shortcoming introduces uncer-
tainty about the test’s ability to distinguish apraxic
from aphasic and dysarthric performance.

The ABA-2 can be administered in a standard
fashion to patients with diagnosed or suspected
apraxia of speech. Scores can be used to describe
patient performance, compare performance over
time, and perhaps quantify the diagnosis and sever-
ity of the problem. Reliability and validity have not
been completely established. Regarding its diagnos-
tic value, the test would benefit from a comparison
with some standard for diagnosis. Because there is
no other well-established, standardized test for
apraxia of speech, judgments by experienced clini-
cians who agree on clinical criteria for diagnosis
should probably represent the “gold standard” for
examining this aspect of test validity.

Assessment of Intelligibility,
Comprehensibility, and Efficiency

The impact of an MSD on the ability to communi-
cate can be estimated through judgments or mea-
sures of intelligibility, comprehensibility, and

efficiency. The next few paragraphs rely heavily on
the work of Yorkston, Strand, and Kennedy” and
Yorkston et al.” to discuss these concepts. When
intelligibility (I), comprehensibility (C), and effi-
ciency (E) are discussed collectively in subsequent
paragraphs, they are referred to as /CE.

Intelligibility is the degree 1o which a listener
understands the acoustic signal produced by a
speaker. In people with MSDs, estimates of intelli-
gibility reflect the acoustic accomplishment of the
impaired speech system plus strategies used by the
speaker to improve speech production.

Comprehensibility is the degree to which a lis-
tener understands speech on the basis of the acoustic
signal plus all other information that may contribute
to understanding what has been said. The additional
information is independent of the acoustic signal and
includes knowledge of the topic, semantic and syn-
tactic context, the general physical setting, gestures
and signs, orthographic cues, and so on.

Efficiency refers to the rate ar which intelligible
or comprehensible information is conveyed. 1t is an
important supplement to measures of intelligibility
and comprehensibility because it contributes to both
the perception of speech normalcy and the normalcy
of communication (by whatever means) in social
contexts. For example, some people with MSDs are
highly intelligible but very inefficient because
speech rate is markedly slow; the severity of an MSD
is greater in someone with moderately reduced intel-
ligibility and slow rate than someone with compara-
ble intelligibility and normal rate. Some people with
MSDs can convey messages using speech and sup-
plemental strategies that are highly comprehensible
but so time consuming that their social “success” is
limited.

The distinction between intelligibility and com-
prehensibility is important for at least two practical
reasons. First, it tells us that estimates of intelligi-
bility (and its efficiency) are a more valid measure
of the functional limitations imposed by MSDs (e,
the ability to speak normally), whereas estimates of
comprehensibility (and its efficiency) are a more
valid measure of the disability imposed by MSDs in
social, communicative contexts. As a result, intelli-
gibility and comprehensibility (and their efficiency)
are distinct ways to describe severity.

The second reason follows from the first. If treat-
ment focuses on reducing impairment or functional
limitations imposed by an MSD (i.e., improving the
acoustic signal), then intelligibility and its efficiency
become the most valid, practical index of change. If
treatment focuses on reducing disability (i.e., by also
positively manipulating variables independent of the
acoustic signal), then comprehensibility and its effi-
ciency become the most valid, practical index of
change.
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When an MSD is mild, intelligibility and com-
g?@éansibility may be unaffected. In fact, MSDs are
sometimes so mild that even efficiency, at least from
s functional standpoint, also is not compromised.
Nevertheless, ICE should always be addressed,
hecause it has great face and ecologic validity as
indices of severity. These assessments can range
from subjective estimates during interaction with the
patient to formal, standardized, quantitative testing.

The degree to which assessment of ICE is pursued
depends on the purposes of examination. If the
primary purpose is to diagnose or determine the need
for weatment, general ratings of ICE can suffice.
Such ratings may include judgments by the patient,

table

significant other, and the clinician. The patient and
significant other can be asked if ICE is a problem,
how frequently and under what circamstances, and
what is generally done to ensure a message is under-
stood (e.g., repetition, yes-no questioning, writing).
The clinician may estimate a percentage of intelligi-
ble or comprehensible speech based on observations
during examination, noting the circumstances under
which the judgment is based (e.g., in quiet, with
visual contact, when the topic of conversation is
known). An estimate of intelligibility or comprehen-
sibility in other (usually less ideal) situations may
also be made. Table 3-4 contains a scale that we have
found reliable and useful for estimating intelligibil-

Intelligibility rating scale for motor speech disorders

Intelligibility is . . .

10 Environment” Normal in all environments
Content without restrictions on content
Efficiency without need for repairs

g Environment Sometimes® reduced under adverse conditions
Content when content is unrestricted
Efficiency but adequate with repairs

8 Environment Sometimes reduced under ideal conditions
Content when content is unrestricted
Efficiency but adequate with repairs

7 Environment Sometimes reduced under adverse conditions
Content even when content is restricted
Efficiency but adequate with repairs

& Environment Sometimes reduced under ideal conditions
Content when content is unrestricted
Efficiency even when repairs are attempted

5 Environment Usually® reduced under adverse conditions
Content when content is unrestricted
Efficiency even when repairs are attempted

4 Environment Usually reduced under ideal conditions
Content even when content is restricted
Efficiency but adequate with repairs

3 Environment Usually reduced under adverse conditions
Content even when content is restricted
Efficiency even when repairs are attempted

2 Environment Usually reduced under ideal conditions
Content even when content is restricted
Efficiency even when repairs are attempted

1 Speech is not a viable means of communication in any environment, regardless of restrictions in content

or attempts at repair

Environment may be “ideal” (e.g., face-to-face, without visual or auditory deficits in the listener, without competition from noise or visual

?53??33@%3) or "adverse” (e.g., at a distance, with visual or auditory deficits or distractions).

E{}“}”Eem may be “unrestricted” (includes all pragmatically appropriate content, new topics, lengthy narratives, etc.) or “restricted” (e.g.,
;f‘faffeii to brief responses to questions or statements that permit some prediction of response content).

;Eﬁf ciency may be “normal” (rarely in need of repetition or clarification because of poor speech production) or “repairs” may be necessary
{repetition, restatement, responses to clarifying questions, modified production such as oral spelling, word-by-word confirmation of listener's

i&geﬁ?i@'ﬂf spelling, efc)
“intslligibility is reduced in 25% or less of utterances.

“Intelligibility is reduced in 50% or more of utterances but not for all utierances.

Hote: ijés:)i all combinations of deviant dimensions can be captured by a 10-point scale, and there is an obvious gray area between the
?ieaﬂmgg of “sometimes” and “usually.” The point on the scale that most closely approximates the clinician's judgment should be used.
Many patients may fit info more than one point on the scale. It is appropriate to assign a range rather than a single point in such cases

e, 5-6).
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ity that also considers contributions from variables
related to comprehensibility, such as speaking envi-
ronment and message complexity or predictability.

Although comprehensibility of dysarthric speech
has been studied, standardized tests for its assess-
ment have not been developed. Measures of intelli-
gibility have received more attention and are
therefore emphasized here.

A quantitative estimate of intelligibility can be valu-
able as a baseline measure when the patient will be
treated to improve intelligibility; when an objective,
quantified estimate of severity must be made for
medical-legal purposes; when treatment may not be
pursued but when the patient is to be followed over time
to document improvement, stability, or deterioration as
a function of medical or surgical intervention, disease
progression, and so on; or for research purposes.

Only a few measures have been developed for
assessing intelligibility in adult dysarthric speakers.
Virtually none have been designed specifically for
apraxia of speech, although some of those available
for dysarthria can probably be adapted for patients
with apraxia of speech if aphasia is not a significant
problem.

Assessment of Intelligibility in Dysarthric
Speakers (AIDS)*

For many years, the AIDS has been the most widely
used standardized test for measuring intelligibility,
speaking rate, and communicative efficiency in
people with dysarthria. It quantifies intelligibility of
words and sentences and provides an estimate of
communication efficiency by examining the rate of
intelligible words per minute in sentences. The
single word task requires the patient to read or
imitate 50 words randomly selected from among 12
phonetically similar words for each of the 50 items.
A judge lstens to an audio recording of the responses
and identifies the spoken words in a multiple-choice
format in which the 12 choices for each word are
listed or in a transcription format in which the
spoken word is transcribed. The intelligibility score
is the percentage of words identified correctly.

In the sentence task, the patient reads or imitates
two sentences each, of 5 to 15 words in length, for
a total of 220 words. Sentences are selected ran-
domly from a master pool of 100 sentences of each
length. The judge transcribes the sentences word by
word. The intelligibility score is the percentage of
words transcribed correctly.

At least two people must be involved in assess-
ment, one to select the sample for assessment and the
other to listen and transcribe or respond in a multi-
ple-choice format to the recorded sample. Repeated
assessments for a given patient over time must either

use the same judge or groups of judges to control for
interjudge variability.

A measure of speaking rate during the sentence
task is derived by dividing the number of words
(220) by the duration of the sentence sample. Rate
of intelligible speech is the number of correctly tran-
scribed words divided by the total duration; a similar
measure for rate of unintelligible words can also be
computed. The rate of intelligible speech per minute
is then divided by 190 (the mean rate of intelligible
speech produced by normal speakers on the test, who
are nearly 100% intelligible), yielding a commu-
nicative efficiency ratio. This measure may be par-
ticularly useful for mildly impaired speakers whose
rate may be slow in spite of good intelligibility.”’

The AIDS provides an index of severity of
impairment, an estimate of the patient’s deviation
from normal, and a standard for monitoring change
over time. Test-retest variability for the word-list
test, allowing for differences between stimuli and
day-to-day variability, is less than 5%. Variability
between sentence lists for the sentence test, however,
even within the same day, is higher (approximately
9% to 11%). This latter degree of variability led
Yorkston and Beukelman to recommend establish-
ment of stable baseline measures of intelligibility
before starting intervention, if the test is to be used
to help document treatment effects.

Sentence Intelligibility Test (SIT)*

The SIT is an updated Windows version of the sen-
tence portion of the AIDS. It offers a considerable
improvement over its predecessor relative to stimu-
lus selection, automaticity and speed of scoring, and
data storage.

The SIT is based on the same principles of testing
as the AIDS, and it uses the same basic computations
to yield measuares of intelligibility, rate of intelligi-
ble speech, and efficiency. The software package
allows for administration, scoring, and storage of
results. The program will randomly select 22 or 11
(short version) stimulus sentences from a pool of
1100 sentences ranging from 5 to 15 words in length.
The speaker is recorded while reading or imitating
the selected sentences. As is the case for the AIDS,
the examiner administering the test and the judge
transcribing responses must be different people. The
computer program computes all relevant scores
based on the judge’s transcription and marking of
timing data.

Several indices of interjudge reliability are pro-
vided in the test manual, and they indicate that dis-
persion of intelligibility and intelligible words per
minute scores within a 10% to 20% range fell in the
83% to 100% range, with interjudge correlations all
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exceeding 0.9. Correlations between scores for dif-
ferent performances by the same speaker also all
exceeded 0.9,

fFrenchay Dysarthria Assessment (FDA)™

The FDA (already discussed) has a component that
evaluates the intelligibility of words, sentences, and
conversation. In the word task, 10 stimuli are drawn
randomly from a set of 50 words. The 10 words,
unknown to the examiner, are read by the patient.
Performance on the task is rated on a 5-point scale
with points on the scale reflecting differences in the
number of words correctly recognized or the ease
with which they are recognized. Although some of
the Awords on the 50-item list are distinguished by
minimal contrasts (park, dark), the 50 stimuli are het-
erogenous in frequency of occurrence, number of
phonemes and syllables, and stress pattern. This
word heterogeneity causes problems in selecting
equivalent lists, and the intervals between points on
the 5-point rating scale may not be equal.”

The sentence task is administered and scored like
the word task. The sentences actually consist of a
standard carrier phrase “the man is” with the final
word represented by one of 50 randomly selected
words ending with “ing.” This task is thus more a
measure of single word intelligibility within a sen-
tence context than sentence intelligibility per se.

i "The conversation task is based on about 5 minutes
of conversation that is graded on a 5-point severity
sczfise ranging from “no abnormality” to “totally
unintelligible” speech. Although the scale represents
a ranking of impaired intelligibility, its quantitative
value is limited.

A Word Intelligibility Test

Kent et al.” have designed two word intelligibility
tests for use with dysarthric speakers. Although not
published as standardized tests, they deserve
Tﬁﬁﬁiﬁf}m because they provide clinically useful infor-
mation beyond percentage scores for intelligibility
and efficiency.

‘Beth tests are single word measures. An intelligi-
bility score representing percentage of intelligible
words is generated by judgments of words read by a
speaker. The word stimuli and organization of
response choices permit examination of 19 phonetic
confrasts that may be vulnerable in dysarthria (e.g.,
frftéﬁ&back vowel contrasts, voicing contrasts for
witial and final consonants, fricative-affricate con-
tfast@}: The phonetic contrasts have acoustic corre-
lates (e.g.. voice onset time and preceding vowel
duration for initial and final voicing contrasts,
respectively), which permit a more in-depth explc};
fation of features associated with decreased intelli-

gibility. The phonetic feature analysis extends per-
ceptual findings by identifying the effect on articu-
lation or phonetic outcomes of laryngeal and
velopharyngeal dysfunction.”

In the multiple-choice version, the speaker reads
one of four words distinguished by minimal phonetic
cc).ntirasts (e.g., beat, boot, bit, meat). There are 70
minimal contrast items in the test and any of the four
contrasting words for each itermn can be used (e.g.,
there are 280 test words). This allows random selec-
tion of one of the four words for each of the 70 items,
so repeated assessments may be conducted with the
same judges.

The paired-word version is designed for use with

severely dysarthric patients who cannot reliably
prodyce more complex CVC syllables. Its items
consist almost entirely of minimal contrasts within
CV or VC syllables (e.g., shoe-chew, eat-it). Sixteen
contrasts are tested in three word pairs each.
' Tf}e test’s ability to quantify intelligibility and
1@ent1fy the locus of phonetic difficulties that con-
tribute most to reduced intelligibility has been doc-
umgnted for adults with ataxic, hypokinetic, and
vartous mixed dysarthrias associated with several
neqro]0gic diseases (e.g., amyotrophic lateral scle-
rosis [ALS], cerebral palsy, stroke, parkinsonism
and multiple sclerosis)." >3 The information
apqut the phonetic contributors to reduced intelligi-
bility provided by the test could aid decisions about
treatment focus and, possibly, diagnosis. Because the
phonetic contrasts examined in the test have mea-
§urable acoustic counterparts, test results may also
}nﬂ.uence the choice of relevant acoustic analyses for
individual speakers or specific dysarthria types.
These combined attributes have the potential to
feﬁne' perceptual analyses, direct acoustic and phys-
mloglc analyses, document severity, guide emphasis
In treatment, and perhaps establish distinctive pat-
terns of phonetic” deficits associated with specific
dysarthria types.

SUMMARY

1. Diggnosis of MSDs depends on adequate ex-
amination of speech and the speech mechanism.
E_xamination includes description, establishing
diagnostic possibilities, establishing a diagnosis,
e§tab]ishing implications for localization and
disease diagnosis, and specifying severity.

2. The essential components of the motor speech

examination include the history; examination of
the oral mechanism; assessment of salient fea-
tures _of speech; estimation of intelligibility and
severity; and, when appropriate, acoustic and
physiologic measures.
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The history requires goal setting with the patient

and acquiring information about relevant events

hefore the onset of speech deficits, the onset and

course of the speech problem, the course and

nature of associated deficits, the patient’s per-

ception of the speech problem and its conse-

quences, current or prior management of the

speech problem, and the patient’s awareness of
the medical diagnosis and prognosis.

Speech assessment relies heavily on identifica-

tion of deviant speech characteristics. Speech

tasks include vowel prolongation, AMRs,

SMRs, contextual speech, stress testing, and
tasks for stressing or facilitating motor speech
programming. Accurate diagnosis ideally relies
on an analytic approach in which deviant speech
characteristics and clusters are identified, plus a
synthetic appreciation of the “global” product of
all speech characteristics interacting with one
another.

Examination of the oral mechanism at rest and
during nonspeech activities provides confirma-
tory evidence and information about the size,
strength, symmetry, range, tone, steadiness,
speed, and accuracy of orofacial structures and
their movements. Observations of speech struc-
tures are made at rest, during sustained postures
and movement, and in response to reflex testing.
Assessing volitional versus automatic non-
speech movements of the speech muscles is also
important when nonverbal oral apraxia is
suspected.

Assessments of the intelligibility, comprehensi-
bility, and efficiency of speech serve as indices
of the impact of MSDs on the ability to com-
municate, and as indices of change over time.
They can be estimated through clinical judg-
ments or quantitative measures. Estimates of
intelligibility reflect the functional impact of
MSDs, by themselves, on spoken communica-
tion, whereas estimates of comprehensibility
reflect the degree of disability imposed by
MSDs, allowing for the contribution that infor-
mation from nonspeech modalities and strate-
gies make to the understanding of speech.
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Deviant Speech Dimensions Encountered
in Dysarthrias

LABEL

DESCRIPTION

Mayo Clinic Dysarthria Stud

i

2.

[N

21
22.
23.

24,

25.
26.

37

FAY N

28.

Pitch level

Pitch breaks

. Monopitch

. Voice tremor
. Monoloudness

. Excess loudness variation

/. Loudness decay

. Alternating loudness

. Loudness level (overall)

. Harsh voice

. Hoarse (wet) voice

. Breathy voice (continuous)
- Breathy voice (transient)
4. Strained-strangled voice

- Voice stoppages
. Hypernasality
. Hyponasality

. Nasal emission
- Forced inspiration-expiration

Audible inspiration

Grunt at end of expiration
Rate

Short phrases

Increase of rate in segments

Increase of rate overall
Reduced stress
Variable rate
Prolonged intervals

y Dimensions

Pitch of voice sounds consistently too low or too high for age and
sex.

Pitch of voice shows sudden and uncontrolled variation (falsetto
breaks).

Voice is characterized by a monopitch or monotone. Voice lacks
normal pitch and inflectional changes. It tends to stay at one pitch
level.

Voice shows shakiness or tremulousness.

Voice shows monotony of loudness. It lacks normal variations in
loudness.

Voice shows sudden, uncontrolled alterations in loudness,
sometimes becoming too loud, sometimes t0o weak.

There is progressive diminution or decay of loudness.

There are alternating changes in loudness.

Voice is insufficiently or excessively loud.

Voice is harsh, rough, and raspy.

There is wet, “liquid-saunding” hoarseness.

Voice is continuously breathy, weak, and thin.

Breathiness is transient, periodic, and intermittent.

Voice (phonation) sounds strained or strangled (an apparently
effortful squeezing of voice through glottis).

There are sudden stoppages of voice air stream (as if some obstacle
along vocal tract momentarily impedes flow of air).

Voice sounds excessively nasal. Excessive amount of air is
resonated by nasal cavities.

Voice is denasal.

There is nasal emission of air stream.

Speech is interrupted by sudden, forced inspiration and expiration
sighs.

There is audible, breathy inspiration.

There is a grunt at the end of expiration,

Rate of actual speech is abnormally slow or rapid.

Phrases are short (possibly because inspirations occur more often
than normal). Speaker may sound as if he or she has run out of
air. Speaker may produce a gasp at the end of a phrase.

Rate increases progressively within given segments of connected
speech.

Rate increases progressively from beginning to end of sample.

Speech shows reduction of proper stress or emphasis patterns.

Rate alternates from slow to fast.

There is prolongation of interword or intersyllable intervals.
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LABEL

DESCRIPTION

29. Inappropriate silences
30). Short rushes of speech
31. Excess and equal stress

32. Imprecise consonants
33, Prolonged phonemes
34. Repeated phonemes

35. Irregular articulatory breakdowns

36. Distorted vowels
37. Intelligibility (overall)

38. Bizarreness (overall)

There are inappropriate silent intervals.

There are short rushes of speech separated by pauses.

There is excess stress on usually unstressed parts of speech (e.g..
monosyllabic words, unstressed syllables of polysyllabic words).

Consonant sounds lack precision. They show slurring, inadequate
sharpness, distortions, and lack of crispness. There is clumsiness
in going from one consonant sound to another.

There are prolongations of phonemes.

There are repetitions of phonemes.

There is intermittent, nonsystematic breakdown in accuracy of
articulation.

Vowel sounds are distorted throughout their total duration.

This is a rating of overall intelligibility or understandability of
speech.

This is a rating of degree to which overall speech calls attention to
itself because of its unusual, peculiar, or bizarre characteristics.

Other Relevant Dimensions (Not Rated in the Mayo Clinic Dysarthria Studies by Darley, Aronson, and Brown)

39. Diplophonia
40. Flutter

41. Inhalatory stridor

42. Myoclonus

43, Weak pressure consonants
44. Slow AMRs or fast AMRs
45. Trregular AMRs

46. Simple vocal tics

47, Palilalia

48. Coprolalia

Simultaneous perception of two different pitches
Rapid, relatively low-amplitude voice tremor {perceived as in the

7-12 Hz range), usually most apparent during vowel prolongation.

Similar to audible inspiration (#20) but characterized by actual
rough phonation due to vocal fold approximation and oscillation
during inhalation.

1-4 Hz rhythmic tremorlike “beats™ in the voice, sometimes
sufficient to cause brief voice arrests, usually heard only during
vowel prolongation.

Pressure consonants lack acoustic distinctiveness or are weak
because of excessive nasal airflow during their production.

Speech AMRs are slow or fast.

Speech AMRs are irregular in duration, pitch, or loudness.

Repetitive, rapid, apparently involuntary noises or sounds (e.g.,
throat clearing, grunting) produced in isolation or during
voluntary speech.

Compulsive repetition of words or phrases, usually in a context of
accelerating rate and decreasing loudness.

Involuntary, compulsive, repetitive obscene language or swearing,
uttered loudly, softly, or incompletely.

Permission of Dariey FL, Aronson AE, Brown JR: Motor speech disorders, Philadelphia, 1975, WB Saunders.

AMRs, Alternating motion rates.

appendix

You wish to know all about my grandfather. Well,
he is nearly 93 years old, yet he still thinks as swiftly
as ever. He dresses himself in an old black frock
coat, usually with several buttons missing. A long
beard clings to his chin, giving those who observe
him a pronounced feeling of the utmost respect.
Twice each day he plays skillfully and with zest
upon a small organ. Except in the winter when the
snow or ice prevents, he slowly takes a short walk

Grandfather Passage

in the open air each day. We have often urged him
to walk more and smoke less, but he always
answers, “Banana oil!” Grandfather likes to be
modern in his language.

Number of words = 115

Approxirpate time to read aloud by normal
speakers with normal reading skills = 35 to 45
seconds.
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