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Preface

The connection between an understand-
ing of the mechanisms underlying human
communication and advances in electronic
speech generation and microcomputers
offers us the possibility of enhancing
acutely ill patients’ ability to communi-
cate and control their environment. This
book is the product of a collaboration of
a psycholinguist with a tendency to be a
tech-nerd and a speech-language pathol-
ogist with many years of experience work-
ing with children with developmental
disabilities. The development of our pro-
gram for implementing alternative and
augmentative communication (AAC) in
intensive care settings is the result of
an evolutionary process. The principles
underlying our approach emerged from
the convergence of our individual learn-
ing trajectories. This book provides both
the technical details related to our imple-
mentation of AAC in the intensive care
units at the University of lowa Hospitals
and Clinics (UIHC) as well as the partic-
ular principles and strategies that we have
found might enhance the communicative
abilities of critically ill and often intubated
patients. We feel that we learned a great
deal from each case and to that end we
include an account of a number of individ-
ual cases that we feel illustrate some key
issues that can determine the differences
between success and failure.
Psycholinguists are trained to design
and execute experiments that often
include presentation of speech materials
and recording behavioral responses with
an assortment of switches. As such, they

have familiarity with the software and
hardware issues that are entailed in AAC
systems designs. Many years ago, a col-
league inquired whether somewhere in
Hurtig’s little black bag of switch tech-
nologies, he could find something for a
young child with severe limitations due
to cerebral palsy. The request was not to
figure out how to connect this child to a
traditional AAC system but rather to see
if he could give the child control of an
electronic toy. From his perspective, the
task was fairly trivial and involved simply
taking a large microswitch and using it to
close the circuit from the batteries to the
toy’s motor. Today, numerous commercial
products are available to give children
with limited motor skills the ability to
control toys and other electronic devices
in their environment. The child and her
parents were delighted, and more impor-
tantly, the child had the ability to demon-
strate intentionality and the potential to
use some form of AAC system. This case
illustrates the important connection be-
tween the ability to control one’s physical
environment and one’s ability to partici-
pate in effective communication.
Without language, we are limited in
how we function in our environment.
Language enables us to extend our reach
and ability to meet our physical and
psychological needs. Even though | am
healthy, my height may preclude me from
reaching and obtaining objects | desire
that are placed on upper shelves. In the
most narrow context, my linguistic abili-
ties enable me to seek the assistance of
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others; in a broader context, language
allows me to collaborate with others to
develop a tool that would allow me to
independently get the objects that my
physical limitations would otherwise
preclude. Children learn that they can
get what they want equally well by mov-
ing their limbs or by moving their artic-
ulators to produce an abstract code for
speech, signing, or writing. It all be-
comes so automatic that we are rarely, if
ever, conscious of the interplay of what
we do directly and what we accomplish
through the use of language. Even our
use of language is tied to context, such
that the message is not necessarily coded
entirely in the string of speech sounds or
signs we produce. We see this interplay
in a mother’s ability to respond to her
infant’s cry, not because the child has dif-
ferentiated a “hungry” cry from a “pick-
me-up” cry, but because of an under-
standing of the temporal context in
which a cry occurs. At perhaps the other
extreme of the lifespan, one can get
one’s spouse to bring a desired object
without using the object’s name or a spe-
cific referent marker by saying “get be the
thingamabob from the whatyamacallit.”
Again, it is the reading of the context not
the parsing of the linguistic string that
leads to the effective communication.
Similarly, we encounter lots of cases
where an individual might say “your tone
of voice told the whole story” or “your
face betrayed your true meaning.” What
is important to take away from such
observations is that, when we are con-
fronted with the loss of our primary
communication channel and we seek a
substitute, we often forget that our other
channels of communication might have
remained intact. In this technological era,
we sometimes mistakenly believe that
the device or prosthesis replaces the

entire communicative ensemble rather
than just a single component. If your
facial muscles are intact, why give up the
easily produced “furrowed brow” that
can quickly and effectively communicate
your state of mind. It is remarkable how
many individuals who are introduced to
alternative and augmentative communi-
cation systems focus on laboriously pro-
ducing an utterance to describe their
reaction rather than utilizing the simpler
and often unambiguous facial gesture. A
hallmark of our approach to implement-
ing AAC is that we try to always remem-
ber this dynamic interaction of the
diverse behaviors that make up human
communication. Regardless of whether
we select a high- or a low-tech AAC sys-
tem, a major part of an effective solution
is getting users to recognize the need to
combine the technology we offer them
with whatever residual components of
natural communication are still under
their control.

Imagine that tomorrow morning,
when you awaken, you are not in your
bed at home but rather in an unfamiliar
setting surrounded by people and sounds
that are totally alien to you. What makes
things worse is that you have no idea of
how you got there and you quickly real-
ize that (1) you can’t move your arms
and legs, (2) you can’t talk because there
is an endotracheal tube in your mouth,
and, (3) there appear to be catheters and
lines penetrating your entire body.

How do you find out what
happened and more importantly
what will happen to you?

How do you let people know you
want to participate in decisions
about your medical care?

How do you assert yourself so that
the medical staff and family and

o
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friends know what your wishes are
with regard to your care and
treatment options?

If you had the foresight to have left
an advanced medical directive or
living will, how do you let people
know that you have prepared such a
document and that it outlines the
procedures you approve of and
those you wish to decline?

One problem with advanced medical
directives is that we often write them
when we are in good health and have de-
fined “quality of life” from an able-bodied
perspective. That perspective makes some
interventions like ventilatory support and
tube feeding unacceptable and justifies
“do-not-resuscitate” orders. But things
may look very different from the per-
spective of the hospital bed or wheel-
chair. Having changed one’s perspective
and as a consequence one’s wishes, how
do we communicate what we want done
here and now in the intensive care unit?

AAC was developed to allow individ-
uals with either developmental or acquired
communication disabilities to effectively
communicate in a variety of settings. Over
the history of AAC, resistance to alterna-
tives to natural speech often has kept
individuals from being afforded the ben-
efits of AAC systems. This can be seen in
the reluctance of parents to have their
children use low-tech language boards or
any system that would not lead to the use
of natural speech. Likewise, individuals
with acquired communication disorders
have been reluctant to accept having to
give up use of their natural voice. In both
cases, it is the belief that AAC can only
yield a limited form of communication
with a broken form of language. Some of
this reluctance to accept AAC systems,
low- or high-tech, can be attributed to

the belief that communicative autonomy
cannot be achieved with any system that
does not allow novel utterance construc-
tion. Parents of children with develop-
mental disorders as well as adults with
acquired disorders worry not only about
the limitation on expression, but also
about the stigma that using an AAC sys-
tem may impose. These are legitimate
concerns but ones that can be addressed
by system design, appropriate training,
and counseling.

The process of doing an evaluation
for AAC candidacy and the construction
of a system for a particular individual is
seen as a complex process requiring
both considerable expertise and time. As
such, it is not one which is undertaken
unless there is both a reasonable expec-
tation that the individual would benefit
from having an AAC system and that the
time and resources are available to under-
take the effort of designing and imple-
menting the system. Individuals with
short life expectancies or individuals
whose communication disabilities are
seen as temporary are not often consid-
ered candidates for AAC. But the need for
these individuals to communicate is no
less than that of any other nonspeaking
person. Because of the longstanding
belief that significant time and effort are
needed to successfully implement an
AAC system, working with such patients
has not been seen as an effective use
of resources. The successful use of AAC
by many nonspeaking individuals with
degenerative diseases like amyotrophic
lateral sclerosis (ALS) has in part called
into question many of these longstand-
ing beliefs about AAC.

Critically ill patients tend to experience
a range of unfamiliar and often upset-
ting communication problems caused by
potential cognitive, sensory, or language

o
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barriers that distance them from their
family and caregivers. Many of these
“voiceless” patients often reported hav-
ing experienced feelings of anxiety, inse-
curity, and panic during their stint on
mechanical ventilation (Bergbom-Eng-
berg, 1993). The nursing literature notes
the use of non-vocal behaviors (i.e.,
mouthing words, gestures, and head
nods) as primary modes of communica-
tion used by critical care patients. Incon-
sistency in the choice of communication
mode as well as a great deal of variability
in nurses’ and family members’ abilities
to lip read or interpret gestures can cre-
ate confusion and frustration for criti-
cally ill patients, families, and caregivers
during what may be viewed as the most
critical period of the patient’s life. Given
the medical and psychological state of
such patients as well as the transitory
nature of their limited communication,
addressing their communication issues
has not been a high priority of most
hospital based speech-language pathol-
ogists (SLPs). However, the patients,
family members, nurses, and others
involved in the care of such patients
must cope with the less than optimal
communication that is a consequence of
intubation and ventilatory support.
Although complications with and limita-
tions of communication in the critically
ill had long been ignored, they are
emerging as a treatment priority for crit-
ical care units (Menzel, 1994). The phys-
ical limitations of patients in critical care
units often leave them unable to express
themselves in any consistent manner and
as a consequence they cannot partici-
pate effectively in their care, medical
decision making, and in critically impor-
tant emotional and social interactions.
The Joint Commission of Accredita-
tion of Healthcare Organizations (JC)

now mandates that all hospitals identify
the communication status of each of their
patients at admission (JC requirement
[IM.6.2], 2005). AAC systems can pro-
vide a means by which individuals can
alert healthcare staff of their physical and
emotional needs (e.g., pain, positioning,
or respiratory care) with the added pos-
itive outcome of a reduced need for
restraints and sedation. Thus, the use
of AAC can empower patients with no
functional speech and/or minimal con-
trol of motor function to become active
participants in their medical care. By
enhancing communication and independ-
ence in critical care units, AAC should
reduce the anxiety patients often experi-
ence. Thus, the time for introducing AAC
systems in acute cure settings is now.
This book characterizes the issues
and problems associated with the imple-
mentation of AAC in acute care settings.
The presentation is based on data from
over 200 cases in which some form of
AAC was implemented at The University
of lowa Hospitals and Clinics (UIHC).
We also include some case presentations
to illustrate some of the issues that we
have encountered and the implementa-
tion strategies that we have developed.
An extensive historical perspective
of AAC can be found in Zangari, Lloyd,
and Vicker’s excellent paper (1994) and
in Beukelman and Mirenda’s text (2005).
An important part of the recent history
of AAC is the expansion of the etiologies
of individuals that may benefit from AAC.
As both assistive technologies have
evolved and our awareness of the popu-
lations that can benefit from their imple-
mentation has grown, the place of AAC
in the SLP’s scope practice has become
more explicitly defined. Both the Ameri-
can Speech-Language-Hearing Associa-
tion (ASHA) and the Council for Clinical

o
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Certification (CFCC) have identified AAC
among the knowledge and skills require-
ments (KASA) for clinical certification in
speech-language pathology.

To assist the reader in implementing
AAC in acute care settings, we provide
a large number of illustrations of both
hardware and content solutions that have
emerged from our experience. The com-
panion DVD provides full color versions
of all of the illustrations in the text as
well as a number of video clips that illus-
trate a number of beside assessment
strategies and AAC implementations. We

had the good fortune to be able to shoot
many of the bedside images and the
videos in the UIHC Clinical Nursing Edu-
cation simulator facility. Because of
patient confidentiality and privacy issues,
we have opted to mostly use healthy vol-
unteers for most of the illustrations and
video clips. We do want to thank one
patient for granting us permission to use
a few images of him in this text. The
companion DVD also provides many
examples of communication board lay-
outs that can be implemented with a
range of AAC systems.
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a full mouse alternative with the
other switch functioning as the
mouse click. When no other switch
activation is possible, the system
software can be set to use a dwell
function to serve as the mouse click.
Thus, when the head is held steady
for the specified dwell time, the
software issues a mouse click.

Eye Movement/Gaze Switches: In
patients whose motor abilities are
restricted to their extraocular muscles,
eye gaze is the only voluntary gesture
that can be utilized. In such patients,
gaze shifts are often utilized to
indicate a simple yes/no response.
The use of a Plexiglas ETRAN board
(Figures 5-23A and 5-23B) allows
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Figure 5-23. A. ETRAN—Gaze directed communication—
alphabet. B. ETRAN—Gaze directed communication-phrases.
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the patient to communicate with a
trained partner by making selective
gaze shifts to locations on the board
on which either letters, whole
words, or icons are displayed. When
the ETRAN is laid out for spelling
(see Figure 5-23A), the patient must
make a series of directed gazes to
identify the selected letter. For
example, if the patient wanted to
spell the word “dog,” in order to
select the first letter of the word, the
patient would first look to the upper
left and then to the lower right. This
system requires training of both the
patient and the communication
partners. Another key to successful
use is the positioning of the ETRAN
(see Chapter 7, Figure 7-3).

A

Until recently, transducing eye move-
ments required expensive and complex
laboratory based systems that required a
great deal of effort to keep calibrated and
as such were not available for use with
patients. Newer video-based approaches
to eye-tracking (Figures 5-24A, 5-24B, and
5-24C) have reduced the size of the sys-
tem and the calibration problems. These
systems, like the head position systems,
allow eye gaze to serve as the control of
the computer cursor.

Having an assortment of switches
available will ensure that patients with a
range of physical challenges will be able
to access nurse call systems, patient-con-
trolled analgesic pumps (PCAs) as well as
a range of AAC systems. However, because
of more severe limitations of their motor

Figure 5-24. A.Video eye tracker—ERICA. continues
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Figure 5-24. continued B. Video
eye tracker—Dynavox EyeMax.
C. Video eye tracker—MyTobii.
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systems, some patients may need adap-
tations made to commercially available
switches as well as to switch mounting
systems that can keep the switches posi-
tioned so that patients can easily and reli-
ably access them. These adaptations are
addressed in Chapter 7.

IOWA SMART SWITCH

For patients whose voluntary movements
are very limited and possibly obscured
by tremor, most commercially available
switches will either not detect the move-
ment or be unintentionally activated by
the tremor. The lowa-Smart Switch (Fig-
ure 5-25) was developed to address the
needs of such patients. To detect only
the intentional gesture and not respond
to tremor or unintentional gestures, the
switch uses a small microprocessor to

process the transducer signals based on
the kinematics of the intentional gesture.
The switch was designed to accept
inputs from pressure transducers, charge
transfer circuits, and infrared detector
circuits. This wide range of transducers
allows for use of the switch anywhere on
the body where a reliable movement can
be elicited.

Like conventional proximity switches,
the charge transfer circuit requires only
minimal displacement and no force to
activate. It senses a capacitance change
when some part of the body comes into
proximity of the switch. We have success-
fully used such switches with traumatic
injury patients who are quadriplegic, with
patients with progressive neurodegener-
ative diseases, as well as with patients
who may be temporarily incapacitated.
Because such transducers are extremely
sensitive, the lowa Smart Switch can be
programmed to respond only to patterns

Figure 5-25. lowa Smart Switch.
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of transducer state changes that fit the
temporal kinematic characteristics of
the intentional gesture. By setting both
a minimum and a maximum time for a
transducer state change, we can effec-
tively preclude a tremor from activating
the switch. The beauty of this approach
is that we can detect a low amplitude
gesture that may be buried in a higher
amplitude tremor.

The pressure transducer circuit can
either be used to detect small changes in
oral pressure with either an open straw
or with a sealed bulb. It can also be used
to detect small forces that can be gener-
ated by any part of the body that is posi-
tioned to compress a sealed bulb. The
lowa Smart Switch can be programmed
to accept only a particular change in pres-
sure that has a particular time course.
Thus, a patient can keep a small pressure
bulb in his or her mouth and only acti-
vate the switch by squeezing the bulb
with a certain amount of force or hold
that pressure change for a designated
time interval.

Finally, we have been experimenting
with an infrared (IR) transducer circuit
that also requires minimal force and dis-
placement. Thus, any gesture that can cre-
ate a tissue displacement or movement
that results in a change of reflected IR, is

sufficient to activate the circuit. A com-
mon placement of such circuits is in
proximity to the eyelids. In this setting,
as the eyelid closes for a blink the amount
of IR light reflected by the eyelid changes.
In order to distinguish between an invol-
untary blink and an intentional wink, the
lowa Smart Switch can be programmed
not to respond to the rapid sequence
of reflectance changes associated with
the natural high velocity blink or to the
slow nonreversing reflectance change
associated with drooping eyelids in a
tired patient.

Thus, with the appropriate switch
technology ranging from simple mechan-
ical switches to microprocessor-based
solutions like the lowa Smart Switch, it
should be possible to provide even the
most physically limited patients with
switch access as long as the assessment
has identified a reliable voluntary ges-
ture. Although solutions like the lowa
Smart Switch use the latest digital chip
technology, they can only be successful
implemented if the switch is mounted
appropriately so that the patient’s access
to the switch transducer is maintained.
Chapter 7 addresses the issues of finding
an appropriate mounting system that will
ensure that the patient has continuous ac-
cess to the appropriate switch/transducer.





