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Abstract: Sanfilippo syndrome (Mucopolysaccharidosis Type lll or MPS [l1] is a family of

rare, lysosomal disorders characterized by progressive cognitive and motor deterioration.
Even though individuals with MPS Ill present with complex communication needs, research
regarding augmentative and alternative communication (AAC) in this population is scarce.
While life expectancy for individuals with MPS I11A typically does not exceed 20years of age,
this case report involves a 22-year-old adult with postregression MPS IlIA. Prior to this study,
the participant could not communicate using speech and only responded to yes/no questions
using eye blink responses. The participant was given a low-tech AAC system utilizing eye
gaze so that she could respond to a variety of caregiver questions and take conversational
turns. The following communication outcomes were measured during each session in which
caregivers used the AAC system: number of eye gaze responses, total number of responses
(using any means), the percent of responses to questions asked, and the total count of
expressive vocabulary words available to the participant with the AAC system. Increases were
observed in the number of eye gaze responses per session and in the expressive vocabulary
accessible via the eye gaze board. A higher percentage of responses given caregiver questions
was noted for the intervention sessions (71%) compared to the baseline sessions (55%).
There were also qualitative changes characterized by the types of questions the participant
could respond to during conversational exchanges. Despite the progression of MPS IlIA, the
results suggest that use of the eye gaze board resulted in quantitative and qualitative changes
in functional communication. This case report provides preliminary evidence that AAC can
improve communication in a young adult with postregression MPS IlIA.
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This article reports a case of a 22-year-old woman who was diagnosed with 0407, UsA
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or devices that can be used by individuals with limited to no speech to aid or supplement

communication. Even though individuals with MPS Il have significant impairment in

communication and could potentially benefit from AAC, research regarding the use of

AAC (Augmentative and Alternative Communication] by this population is scarce. In this
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case, an eye-gaze AAC system was introduced to a young adult with postregression MPS
[IIAwho is well beyond average life expectancy for this disease. Despite the progression of
MPS IIIA and complicating medical issues, there were quantitative and qualitative changes
and improvement in this woman's functional communication after the eye gaze board was
introduced. This case study provides preliminary evidence that AAC use can potentially
improve communication in individuals with postregression MPS IlIA.

Keywords: augmentative and alternative communication (AAC), case report, eye gaze,
lysosomal disorders, metabolic diseases, mucopolysaccharidosis type Ill, Sanfilippo syndrome
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Mucopolysaccharidosis (MPS) III (or Sanfilippo
syndrome) is a rare recessive metabolic lysosomal
storage disease that causes progressive childhood
dementia, loss of natural speech, and complex
communication needs (CCN). Augmentative and
Alternative Communication (AAC) provides a
way for individuals with CCN, including those
who cannot use natural speech to communicate
and participate in all aspects of life.1:> AAC includes
a wide range of methods and systems that use sym-
bols, pictures, and words, and include aided and
unaided options. Aided AAC involves external
equipment or technology and is classified as either
a high-tech system (e.g., computer) or a low-tech
system (e.g., eye gaze board). Unaided AAC does
not have external equipment and includes sign lan-
guage, gestures, vocalizations, and eye blink
responses.!> Research investigating the use of
AAC (aided or unaided) by individuals with MPS
IIT is limited; however, there is ample research
showing the benefits of AAC by those with devel-
opmental and/or acquired disabilities.*!7

MPS III includes four subtypes (A, B, C, and D)
that vary in severity, symptomatology, and dis-
ease progression. Regardless of subtype, the ini-
tial symptom is language impairment and is
followed by motor regression. MPS IIIA is char-
acterized by three phases and includes (1) nor-
mal development, (2) delayed development
including behavioral challenges and progressive
cognitive deterioration, and (3) no further behav-
ioral challenges but worsening motor difficul-
ties.!7 Life expectancy for individuals with MPS
IIIis 15.22 £ 4.22 years.18

In children with MPS IITA, language and cogni-
tive abilities regress during childhood, with regres-
sion of both receptive and expressive language
abilities. Language and cognition for children with
MPS IIIA was found to reach a plateau around
age 20-30months followed by a period of severe
regression occurring between ages 40-60 months
and loss of natural speech by age 8years.!1%20 Few
studies have investigated intervention for children
with MPSIII focused on communication, and
these studies only included children.2%21 Pérez-
Nuiiez et al. conducted a study with three children
with MPS III and found increased verbal and
nonverbal communication given music stimula-
tion.2! Schreck et al. found that applied behavioral
analysis therapy for a single 12-year-old child with
MPS IIIA resulted in improved learning, mainte-
nance of motor skills, reduction of behavioral
challenges, and successful AAC use even after a
period of cognitive and physical regression.?° The
current case report extends these previous investi-
gations by introducing an aided low-tech AAC
system to an adult with MPS IITA who has lived
beyond average life expectancy for this disease and
presents with severe speech, motor, and cognitive
impairments.

The current participant, Jane (name changed to
protect privacy), was a 22-year-old female adult
previously diagnosed with MPS IIIA at age 4 years
(for full timeline, see Figure 5, Supplemental
Materials). She experienced a progressive loss of
language, motor, and cognitive abilities from ages
4 to 8years and had lost all functional speech by
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age 8years. AAC systems had been previously
introduced between ages 8 and 16years, but at
the time of this study, she only communicated
using eye blink responses to indicate “yes” or
“no” in response to parent/caregiver questions.
She had no other AAC systems or means of
communication.

A comprehensive assessment of language and
communication was not conducted to comply
with the wishes of the participant’s parents. An
informal assessment (i.e., no standardized proto-
cols) was completed to answer several diagnostic
questions relevant to this case: (1) Could the par-
ticipant respond in any way to caregiver responses;
if so, how? (2) Could the participant use eye gaze
toward an object when two objects were pre-

The eye gaze board was set up with a four-image array. This is an
example of an array of emojis showing mad, tired, happy, and sick.
Pictures and photos were laminated, and Velcro was used to change the options
available as responses when the participant was asked questions. The array always
included four pictures/photos positioned in one of the four corners of the eye gaze

sented and she was asked to make a choice? (3)
Could she use eye gaze toward a desired object or
colors in an array of four photos when asked a
question? This assessment was conducted prior
to the start of the first baseline session. The par-
ticipant demonstrated use of a blink to indicate
yes versus no. She also used eye gaze to indicate
one of two clothing items presented (when asked,
“which coat do you want to wear”). Finally, she
responded to questions using eye gaze toward
colors and preferred objects when presented with
an eye gaze board with a four-photo array, with
photos placed in the four corners of the eye gaze
board. These trials were not included in the base-
line data and were used to determine if this young
woman would potentially be able to respond to
questions using an eye gaze board in response to
caregiver questions.

A 18 X 14inch clear acrylic AAC eye gaze board,
or E-Tran frame, was set up to display an array of
four pictures (photos and/or images) at a time,
with one image at each corner (see Figure 1). The
vocabulary selected for use with the eye gaze board
included the most relevant and functional words
given the participant’s daily routine, preferred
activities, and communication needs (e.g., activi-
ties, clothing items, locations, hair styles, animals,
foods/drinks, colors, and emotions). It has been
suggested that vocabulary selection for AAC be
guided by two main principles including the need
to convey essential messages and to promote lan-
guage development.! With the participant in this
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case report, we considered the first of these two
principles to be most relevant since this young
woman was unlikely to show meaning gains in lan-
guage development given her progressive cogni-
tive decline. The selected functional vocabulary
aimed to foster meaningful communication
exchanges that were highly relevant to contexts
and situations that our participant frequently
encountered.??23

The size of all images/photos varied very slightly
with images/photos being exactly or very close to
2 X 2inches square. Color photos and printed
color images were laminated and affixed to the
eye gaze board using Velcro. Pictures were not
always put on the board in the same location, and
the location for a given picture was switched dur-
ing each session and from session to session (see
Figure 1). The picture array offered for any given
question were all from the same semantic cate-
gory (e.g., for a color question, choices offered
may have included light purple, dark purple, yel-
low, and pink).

The participant received 29 AAC sessions occur-
ring over 10 nonsequential days spanning 5 weeks.
Sessions were not implemented by speech-lan-
guage pathologists directly but were implemented
by two nonfamily paid caregivers who had been
working with the participant (and hired by her
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parents) for at least 6 months prior to the study.
At the time of this study, these caregivers were
providing daily care, including bathing, dressing,
toileting, feeding, and engaging in leisure activi-
ties and therapies. After parents provided
informed written consent for their daughter to
participate in this study, her caregivers were given
basic instructions and modeling regarding use of
the eye gaze board and suggestions about how to
use it with this participant by a speech-language
pathologist with expertise in AAC and eye gaze
systems. Session length was variable and ranged
from 2 to 15min (average of 9min per session,
with 22/29 sessions being 10min in length)
depending on the client’s level of alertness, mood,
cooperation, fatigue, general health, and prioriti-
zation of other noncommunicative activities such
as toileting, feeding, and addressing medical
issues. The caregivers were responsible for data
collection using videos, a notebook, and shared
digital spreadsheet.

The initial 13 sessions were dedicated to the col-
lection of baseline data and the only form of com-
munication demonstrated by the participant was
the already established yes/no blink response.
Sessions 14-29 included the introduction and
implementation of the eye gaze board. Caregivers
were not told to change the types or numbers of
questions they asked the participant, and they
were told they could choose the pictures they
used with the eye gaze board. They were given the
freedom to use the board as much possible when
they were working with the participant. While the
original plan was to include more AAC sessions,
a sudden change in the participant’s health result-
ing in a hospitalization led the decision to termi-
nate the study after the 29th session. The
participant kept the board and all pictures/photos
after the study ended so that she could continue
to use the system with her caregivers and parents,
although no additional data for this study was
collected.

During AAC sessions, caregivers engaged in typi-
cal daily activities for the participant, including
bathing, dressing, feeding, and leisure activities
such as art, music, listening to a book, and going
out for a walk or to a coffee shop. The difference
from the baseline sessions was that during these
sessions the caregivers included use of the eye
gaze board with up to four pictures at a time and
asked the participant about her preferences,
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directing her to look at what she wanted/or how
she felt. They provided multiple opportunities for
her to respond to open-ended questions using the
eye gaze board rather than only asking yes/no
questions. For example, during dressing, a car-
egiver asked, “What color shirt do you want to
wear today?” Other questions included but were
not limited to, “How are you feeling today?” and
“What do you want to do today?”

When asking open-ended wh-questions, caregiv-
ers implemented partner-assisted auditory scan-
ning. They held up the eye gaze board for the
participant to see her options and verbally named
each picture on the board (i.e., partner-assisted
scanning). Partner-assisted scanning was used
here because this strategy has been recommended
for use with individuals with CCN that include
complex physical, cognitive, and sensory
needs.2%25 Additionally, since this was a new sys-
tem for this participant, the caregivers wanted to
make sure the participant was attending to all
possible choices. The participant could select her
preference by looking at the desired picture for a
minimum of two seconds, as judged by the car-
egivers. Initially, highly desirable pictures (e.g.,
music, pool) were offered along with less desira-
ble options (e.g., stay home). Caregivers provided
a wait time after asking questions for about 10s to
make sure the participant could scan the images
before making her selection. During the initial
sessions with the eye gaze board, the participant
was occasionally asked to confirm her responses
by also responding with yes/no blink responses.
Best practice would have communication part-
ners provide the item looked at and if it was not
the item wanted (even though it was the item
selected), the participant could initiate “no” to
protest. In this case, the research team was aware
of the participant’s existing yes/no blink responses
and wanted to provide ongoing opportunities to
use these responses and ensure they were not
inadvertently extinguished.

The research team directed the caregivers to
introduce four new photos/pictures every one to
two sessions or as soon as natural opportunities
arose (which ended up being almost every ses-
sion). Since it had been several years since she
used any form of AAC other than the blink
response, the research-caregiver team wanted to
slowly introduce the new system and prevent
fatigue and/or rejection of the device.
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We measured interobserver reliability using video
recordings for 20 out of 29 sessions so that coding
of Jane’s eye gaze responses could be reviewed by
multiple people. The caregivers reviewed the vid-
eos and coding together. Additionally, the lead
researcher (first author) also met with the caregiv-
ers and reviewed their coding and agreement pro-
cess. The team confirmed an interobserver
reliability of 100% between the two caregivers for
all of the participant’s responses for all of the
recorded sessions.

The first outcome measure was the number of
responses made or communication turns taken in
response to caregiver questions using the eye gaze
board during the treatment sessions. This out-
come aimed to determine if the participant would
use the eye gaze board to respond to questions in
a real-world context once it was introduced and if
her use of this system would increase over time.
For this outcome, we only considered the treat-
ment sessions since the eye gaze board was not
available during the baseline sessions. While there
was variability in the number of responses made
using the eye gaze board per session ranging from
one to five (see Figure 2), the trendline (calcu-
lated using the least squares method to find the
line of best fit) showed a positive slope and sug-
gested a small increase over time. For the sessions
that included the eye gaze board (sessions 14-29),
the participant responded to caregiver questions
using this system at least once during all
sessions.

The second outcome measured was the total
number of responses (or communication turns)
to caregiver questions using either the eye gaze
system or unaided yes/no responses. A visual
analysis of the of the graphed data revealed nota-
ble session-to-session variability (see Figure 3).
Despite this variability, the average total number
of responses/communication turns remained rela-
tively stable between the baseline and interven-
tion sessions, with an average of 4.2 responses per
session during the baseline and an average of 3.7
responses during the treatment phase. Visual
inspection of the data plotted in a stacked bar
graph suggested that during the treatment phase,
the number of responses for each modality was
similar (i.e., when yes/no responses were low, the
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Eye Gaze Board Responses per Session

Number of Responses

14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
Session Number

Number of responses made per session when asked choice-
based questions using the eye-gaze communication board during the AAC
treatment sessions only.

The eye-gaze board was introduced during session 14; therefore, baseline sessions
1-13 are not included in this graph. For sessions 14-29, the participant responded
using the eye gaze board between 1 and 5 times per session. While she may have
also responded using a yes/no blink response, that data is not included in this graph.
The trendline was calculated using the least squares method to find the line of best
fit and is included to help with visual interpretation of change over time.

AAC, augmentative and alternative communication.

eye gaze responses were also low). When the par-
ticipant was responsive to caregiver questions, she
utilized both her yes/no blink responses and
responses using the eye gaze board. On days she
was less communicative, she responded less
across both modalities. The graph also includes
the length in minutes for each session. While sta-
tistical tests were not conducted, there does not
appear to be a trend or pattern between the ses-
sion length and number of responses using either
modality (see Figure 3).

The third outcome measured was the percentage
of responses to caregiver questions. A visual anal-
ysis of the graphed data shows variability from
session to session (see Figure 4). The trendline,
calculated using the least squares method to find
the line of best fit, shows a small positive trend
over time. Additional inspection revealed four
baseline sessions with 0% responses to caregiver
questions, but no instances with 0% responses
after the eye gaze board was introduced.
Additionally, once the was introduced, there were
no sessions with less than a 40% responses rate.
While variability continued after the eye gaze
board was introduced, the ratio of responses to
caregiver questions increased, and there was less
variability once the AAC system was being used.
The percentage of responses to caregiver ques-
tions before the eye gaze board was used was
55%, and the percentage of responses to caregiver
questions after the eye gaze board was used was
71%.


https://journals.sagepub.com/home/trd

THERAPEUTIC ADVANCES in

Rare Disease

Volume 5

Yes/No & Eye Gaze Board Responses by Session

i

Number of Responses
0

10 10

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

Session Number

B Eye Gaze responses

Total number of Yes/No (Blink] and eye-gaze

[ Yes/No Responses

responses per session.

The duration of each session in minutes is included as a data label above each bar. The gray bars indicate yes/no eye
gaze responses, and the black bars indicate responses using the eye gaze board. The bars are stacked to show the types
of responses during each session. The eye gaze board was introduced during session 14, so there was no way for the

participant to respond using eye gaze prior to that session.

Percent of Responses to Questions Asked

100
90
80
70
60
50
40
30
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Ratio of reponses to questions asked

eye-gaze
board
introducted

1 2 3 4 5 6 7 8 9

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

Ratio of responses using all communication methods (Yes/No Blink and eye gaze board responses)

to all questions asked.

The trendline was calculated using the least squares method to find the line of best fit and is included to help with visual

interpretation of change over time.

The fourth outcome measured was the total count
of expressive vocabulary items that were being
offered with the eye gaze board. While this is not
necessarily a participant-driven outcome (since it
depends on what pictures the caregivers present
at any time), it does reflect the possible variety of
responses that could be communicated with com-
munication partners. During the initial sessions,
the participant’s only responses were blinks to
indicate “yes” and “no.” Therefore, her reper-
toire of possible expressive vocabulary was
restricted to two words (“yes” and “no”). By ses-
sion 29, caregivers were using 49 unique photos/

images with the eye gaze board when asking the
participant questions. While 49 pictures were
being used with the eye gaze board, her responses
included selection of 30 of these items across all
questions asked and all AAC sessions.

During the AAC intervention sessions, yes/no
questions were used to validate some choices or
unclear choices, but responses to all of these
questions were either “yes,” or there was no
responses. We cannot interpret nonresponses as
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no,” and it is not possible to determine exactly
why she did not respond to those questions; how-
ever, her caregivers reported that she sometimes
refused to answer questions when she was feeling
fatigued or unwell or when she was unhappy with
the current activities.

It was common for this participant to not respond
at all or to respond to questions in way that was
not clear to her caregivers, rather than to respond
“no.” In total, across all sessions, 81 yes/no ques-
tions were asked, and 12 (14.8%) of the clear
responses were “no.” None of these “no”
responses followed a verification or confirmation
of an eye gaze choice (100% of the confirmation
responses were “yes”; see Table 1 for examples of
communicative exchanges during several ses-
sions). This could be interpreted as the partici-
pant making intentional choices with accuracy,
but an alternative interpretation is that she went
along with the eye gaze selections as interpreted
by her caregivers. These interpretations will be
addressed further in the discussion.

The caregivers commented that when there were
situations in which participant responses were
more appropriate than other possible responses.
For example, she had two coats that she wore
regularly. A heavy one that was purple and a
lighter one that was blue. When told what the
weather was like and then asked what color coat
she wanted to wear (given four colors), the par-
ticipant reportedly always picked the color purple
or blue and not a color that didn’t match a coat
she owned (e.g., pink or green). Additionally, the
caregivers reported that she also picked the most
appropriate coat given the weather (i.e., the heav-
ier coat when it was very cold, and the lighter coat
when it was cool but not cold).

One of the caregivers shared an anecdotal story
that also relates to intention and accuracy. When
asked what color socks they should get for the
participant’s father as a gift for his upcoming
birthday, the participant kept selecting pink and
confirming with a yes blink response. The car-
egiver thought this was strange since she did not
recall seeing the father wearing pink and she won-
dered if this was an eye gaze error or reflected an
unintended response. When she told the parents
this later, they laughed and said suggesting pink
clothes for the father was an ongoing family joke
since he never wore pink clothes. Knowing this,

journals.sagepub.com/home/trd

C Brennan, A Matthews et al.

the caregiver felt confident that the participant

was using the eye gaze board to share the joke
with her.

Examination of the types of caregiver questions
that the participant responded to provides addi-
tional information regarding qualitative changes
to her responses to caregiver questions.
Specifically, during the baseline period, the par-
ticipant only responded to yes/no questions, but
once the eye gaze board was introduced, she also
responded to “what” and “how” questions.
Because the ability to respond to different ques-
tions depends on the vocabulary offered/accessi-
ble, the participant was not able to answer “what”
and “how” questions when solely relying on a yes/
no blink response. This qualitative change
appeared to be due specifically to the introduc-
tion of the eye gaze board as a new communica-
tion modality. As noted previously, see examples
of communicative exchanges between the partici-
pant and her caregivers in Table 1. Finally, both
caregivers reported feeling as if use of the eye gaze
board gave them an opportunity to get to know
the participant better. One of them reported that
she, “got to learn more about Jane’s personality
and sense of humor” than she had when they
were relying solely on the yes/no responses.

The participant in this study, a 22-year-old adult
with postregression symptoms of MPS IIIA and
no natural speech, showed quantitative and quali-
tative changes to her communication behavior
after an eye gaze AAC board was introduced.
Prior to this study, the participant was in a passive
communication role, only responding to yes/no
questions by blinking her eyes. After the eye gaze
board was introduced, she responded to a greater
percentage of questions per session, and she
responded to qualitatively different types of ques-
tions (e.g., “what” and “how” questions) related
to her daily activities and her emotions. During
the baseline when only yes/no questions could be
answered, several sessions included zero responses
to all caregiver questions. Once the eye gaze
board was introduced, the participant responded
to at least one question in every session using
either modality. There was also a slight positive
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Samples of conversational exchanges between caregiver and participant.

Session number

Sample of exchanges with caregiver Interpretation of participant

responses

SO+ 0

CoC-toC-to0-0-0-0

COoO+-0+-0+-0-0

: Do you want the watermelon flavored toothpaste?  Responded to yes/no
: Blink response for yes questions

: Do you want the mint flavored toothpaste?

: blink response for no

: Do you want braids in your hair? Responded to yes/no
: Blink response for no questions
: Do you want a blue hair tie?

: Blink response for no

: Do you want clips in your hair?

: Blink response for yes

: Want butterfly clips?

: Blink response for yes

: Would you like tea?

: Blink response for no

: Would you like more water?

: Blink response for no

: Do you want your shoes off? Responded to yes/no
: Response unclear questions

: Do you want a heating pad?

: No response

: Are you okay?

: No response

: Do you want a heated blanket?

: Blink response for yes

: Did you know heated blankets help with anxiety?

: Blink response for no

Do you feel better?

J:
C:
J:

Response unclear
Can | fix your hair?
Blink response for yes

(Caregivers fixes her hair and shows her how it looks
with a mirror]

C:

J:
Jane then falls asleep

Do you like it?

J: Blink response for no

C: Do you want to go to sleep?

J: No response

C: Do you want me to play music while you sleep?
J: Blink response for no

C: Heating pads make you fall asleep, huh?

J: No response

C

: Do you want to watch a Disney movie?

No response

(Continued)
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(Continued)

Session number Sample of exchanges with caregiver Interpretation of participant
responses

13 : Do you want to try this drink? Responded to yes/no
: Blink response for yes questions
: Do you want to try Abi’s drink first?

: Blink response for yes

Smiles after trying drink

: Do you like it?

: Blink response for yes

: Do you want ice cream and a cookie?
: Blink response for yes

: Do you want to try my drink?

: Blink response for yes

: Do you want a break?

: Blink response for no

: Do you want to listen to music?

: Blink response for yes

: Do you want to listen to EDM?

: Blink response for yes

: Do you need help sitting up?

: Blink response for no

: Do you want the volume up?

: Blink response for yes

Co-to-to0o-to-to0-o0-0-oOoxXx-0-0

: What color hair tie would you like? Responded to yes/no

: Eye gaze to purple questions as well as several
: Do you want purple? "what" questions

: Blink response for yes

: What color do you want as your next hair tie?

: Eye gaze to pink

: Did you say pink?

: Blink response for yes

: Do you want more food?

: Many blinks, meaning inconclusive

COoO-to0o-to0-0-0

22 Context: hand-over-hand art activity Responded to yes/no
C: Do you want to draw an animal? questions as well as several
J: Blink response for yes "what" questions

C: What kind of animal do you want to draw?

J: Eye gaze to dog

C: What color dog do you want to be?

J: Eye gaze to purple

C: Do you want light purple or dark purple?

J: Eye gaze to dark purple

C: Should we draw his nose in?

J: Blink response for yes

C: What color should his nose be?

J: Eye gaze to blue

(Continued)
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Session number Sample of exchanges with caregiver

Interpretation of participant
responses

26 C: How are you feeling today?
J: Eye gaze to tired
C: How do you want to do your hair?
J: Eye gaze to braids
C: Do you want hair clips in your hair?
J: Possibly blink response for no, but caregiver was
not sure
C: What color hair ties do you want?
J: Eye gaze to purple
C: We only have one purple hair tie so what other
color do you want?
J: Eye gaze to pink
C: We still have to brush our teeth. Do you want mint
or watermelon flavored?
J: Response unclear
C: Do you want to be finished with this activity?
J: Blink response for yes
C: Are you having a good morning?
J: Blink response for yes
C: What would you like to do today?
J: Eye gaze to arts and crafts

28 Context: getting ready to help Jane out of bed and get
dressed for day
C: What kind of pants would you like to wear?
: Eye gaze to leggings
: Are those your favorite?
: Blink response unclear
: Do you prefer not to wear pants?
: Blink response unclear
: Which leggings do you want to wear?
No response
:Is it hard to decide?
No response
: Can you tell me how you're feeling?
: Eye gaze to mad
: Do you want me to let you sleep?
: Blink response for yes

[ o N o S W S Ny Sy

Responded to yes/no
questions as well as several
“what” and "how" questions.

Responded to yes/no,
“what,” and “how” questions.
Nonresponses may be the
result of her not wanting

to get out of bed since she
indicated she was mad and
responded to the sleep
question with “yes.”

C, caregiver; J, Jane (participant).

trend in the number of eye gaze responses over
time and no decrease in the total number of
responses to questions during individual sessions.
In other words, the level of overall communica-
tive responses was similar during the baseline and
the intervention sessions, but we interpret this to
mean that while the participant’s engagement in
communicative exchanges stayed constant, the
quality of her responses changed. These out-
comes support the conclusion that the young
adult in this study was able to use the eye gaze
board to supplement her existing modality of

communication and to respond or take commu-
nication turns given caregiver questions. It also
supports her potential to initiate more communi-
cative interactions rather than responding to
questions, which is common among AAC users.

In AAC intervention, one of the primary goals is
to promote use of the AAC system in interac-
tions, allow the user to learn the system itself, and
increase conversational and social exchanges with
others. When someone is starting to use a new
system, his or her selections should be validated

journals.sagepub.com/home/trd


https://journals.sagepub.com/home/trd

to promote use and confidence. Expanding the
nature of language used and improving the accu-
racy with clearly correct answers may not be the
initial goals of AAC intervention. In this case, the
participant only had 16 intervention sessions. We
argue that her accuracy at this stage was less criti-
cal than the fact that is evidence that she was
looking at selections that the caregivers inter-
preted as meaningful, shaping, and reinforcing
her attempts to communicate. At the same time,
the participant continued to use her established
yes/no blink responses without any loss to the
number of communicative responses made dur-
ing sessions over time. Light and McNaughton
suggested that individuals who require AAC must
develop skills to meet functional communicative
demands for real-world interactions within their
natural environment.3 They state that communi-
cation should not be the end goal, but rather,
individuals with CCN should be able to use AAC
to participate effectively and attain their goals
across multiple natural settings. Based on these
recommendations, we argue that this partici-
pant’s accuracy at this early stage of using this
AAC system is less critical than the fact that we
found evidence that she is responsive to this sys-
tem. Specifically, her eye gaze responses are
acknowledged by her caregivers and she is con-
tinuing to respond to questions using both modal-
ities, her established yes/no blink responses and
the eye gaze board. Most importantly, the quali-
tative nature of her expressive communication
has changed. We further suggest that it is less rel-
evant whether or not this participant’s selections
were made intentionally or were even accurate
representations of her intentions, but that what
was most important was that she was engaged in
social interaction during real-world activities in
her natural environment using a system that could
be a vehicle for personal empowerment. Through
the availability and ongoing use of this new sys-
tem, accuracy can be targeted as a future expres-
sive communication goal.

The data for the targeted communication goals
reveal a significant amount of variability.
According to the caregivers, who knew the par-
ticipant well prior to the initiation of this study,
her daily health and level of fatigue varied. They
reported that she had “good days” and “bad
days.” On good days, she was more alert and
communicative, using both the eye gaze board
and yes/no blinks in response to caregiver ques-
tions. On what the caregivers considered bad
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days, she would refuse to look at the board or at
the caregivers and often whined or cried. Most
likely, the variation that is noted in the graphs is a
product of the fluctuations in her health and level
of fatigue.

Currently, over 100 rare (and ultrarare) neurode-
generative genetic disorders that result in child-
hood dementia have been identified, including
the seven types of MPS.2¢ While the current study
addressed a gap in the literature related to one
subtype of MPS III and AAC, it potentially pro-
vides information (albeit limited) about how AAC
may be beneficial to other children, adolescents,
and young adults with CCN due to neurodegen-
erative genetic disorders and childhood dementia.
The current findings are encouraging. Clinicians,
educators, and caregivers working with other chil-
dren and young adults with degenerative condi-
tions may find that this case report provides some
ideas for ways in which AAC may be beneficial;
however, caution is recommended to those who
are eager to find evidence to support clinical or
educational treatment planning since the current
results may not generalize to others.

In this case, the primary role of the caregivers was
on caregiving (bathing, clothing, attending to
medical needs, and engaging in daily activities)
rather than on AAC intervention. This can be
seen as both a limitation and a benefit to this
study. It is a limitation because the caregivers
were not AAC experts and did not have extensive
experience in AAC implementation, yet the par-
ticipant still appeared to use the system to respond
and take turns, resulting in positive changes to the
quantity and quality of her communication.
Caregiver implementation is also a benefit
because the use of the AAC system was naturalis-
tic (e.g., embedded into daily routines versus
scheduled sessions implemented outside of her
typical routine). The naturalistic setting in which
the AAC was used should make its use easier to
maintain than if it were introduced solely in more
restrictive clinical settings. Additionally, the AAC
intervention was implemented when possible,
rather than during a set schedule or for a set dura-
tion of time. Again, this is both a benefit, because
it provided flexibility based on the participant’s
needs, and a limitation, since the schedule was
variable (and thus, not easily replicable). While
not having a set schedule for AAC intervention
sessions will make it difficult to replicate the pro-
cedures here, the level of flexibility utilized here
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can also be seen as further evidence that partici-
pant was able to expand her communication with
caregivers using the new system within her natu-
ral environment despite a lack of regular and fre-
quent AAC intervention sessions.

In this case report, we introduced an eye gaze
board to a 22-year-old adult without speech and
with postregression MPS IIIA and found quanti-
tative and qualitative changes to functional com-
munication. The participant used the eye gaze
board to respond to caregiver questions in a natu-
ralistic setting. The caregivers who provided the
AAC intervention had minimal training and over-
sight and only implemented short AAC sessions
as their time allowed since their primary focus
was on caregiving needs. Despite this, the partici-
pant consistently responded with the eye gaze sys-
tem during all sessions and accessed 30 vocabulary
items presented as pictures on the eye gaze board.
She also maintained use of her preexisting yes/no
blink responses. These outcomes occurred despite
health issues, fatigue, fluctuating motivation, a
limited number of treatment sessions, and imple-
mentation by caregivers with limited AAC knowl-
edge and experience. To date, this is the first
study that focused on AAC and communication
outcomes for an adult with MPS IITA. While all
case studies have inherent limitations, this study
addresses a gap in the literature by demonstrating
that a young adult with MPS IIIA could use a
new eye gaze board to respond to caregiver ques-
tions, improving the quantity and quality of func-
tional communication and promote a greater
quality of life.

The Institutional Review Board at the University
of Colorado Boulder does not consider single par-
ticipant studies for approval and requires that
such studies follow Health Information Privacy
Protection Act (HIPPA) to protect patient pri-
vacy. Therefore, this study adhered to HIPPA as
per the university’s IRB guidelines to protect the
participant’s privacy. Written informed consent
was provided by the participant’s parents for her
participation in this study and to publish the
results.
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The written informed consent to publish this case
was obtained from the parents of the patient (as
the patient is not able to provide informed
consent).
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