


A
 M

ouse by any 
O

ther N
am

e
O

T
 access considerations for people w

ith A
L

S

P
eggy D

ellea, M
S, O

T
/L

A
L

S –
A

lternative C
om

m
unication P

rogram
B

oston C
hildren’s H

ospital



O
ccupational T

herapy/ 
A

ssistive Technology

�
A

ccess C
onsideration

�
A

ctivity G
oal

�
A

ccess site

�
A

ccess m
ethod

�
A

ccess settings

�
R

eal life use

�
P

reparing for the next 
access site





A
ctivity G

oal
�

O
T

 related –
includes activities of daily living (non-

com
m

unication, non-com
puter)

�
C

om
m

unication –

�
R

elay quick m
essages –

w
ants/needs

�
R

elay novel m
essages

�
P

articipate in conversation

�
P

eople w
ith A

L
S have a lifetim

e of fast, sophisticated, 
m

ultim
odal com

m
unications



A
ctivity G

oal
�

C
om

puter –

�
E

m
ail

�
F

acebook

�
W

ord P
rocessing

�
Spreadsheet (often 
w

ork-related)

�
Internet

�
G

am
es

�
M

ovies/videos/m
usic

�
R

eading

�
Sm

art phone or iP
ad

�
P

hone

�
Text

�
E

m
ail

�
G

am
es

�
M

usic

�
R

eading



T
he activity goal drives the process.  
O

ther im
portant considerations:

�
Technology availability

�
C

om
puter at hom

e?  P
C

? M
ac?

�
C

asual user or com
puter w

hiz?

�
Som

ebody nearby to troubleshoot?

�
M

otor C
ontrol available

�
H

ands?
H

ead?
F

oot?

�
Speech available

�
Intelligible?

�
B

reath Support?

�
F

atiguing?



Low Tech 
vs.



P
hysical A

ccess C
ontrol Site assessm

ent

�
D

irect selection

�
P

referred m
ethod –

if possible

�
P

ositioning/m
ounting 

�
A

daptive stylus

�
C

om
puter adjustm

ents

�
Indirect selection

�
B

est control site (s) 

�
H

ead, eyes, m
outh, tongue, respiratory (sip/puff), voice, chin, 

shoulder, trunk, arm
/hand, leg, knee, foot. 

�
P

ressure, excursion, range



C
onsiderations for 
access selection:

�
M

otor control that is 
reliable

and repeatable

�
M

otor control that is 
fine-tuned

�
Include eye control and 
voice production

�
E

xploit the strengths and 
circum

vent the w
eakness

�
the range and control of 
m

ovem
ent 

�
the am

ount of training 
and practice required to 
use 

�
the short and long-term

 
costs/benefits of using 
access m

ethod



“H
e cannot use a 

com
puter.  W

e have 
tried everything.  H

e 
can’t use his hands.”



“I have ceded to the 
disease and now

 I type 
w

ith one hand.” 
N

O
.  Y

ou are not giving into to the disease.  Y
ou 

are outsm
arting the disease and getting the job 

done another w
ay.



D
irect Selection

�
T

ouch screen (iP
ad for exam

ple)

�
N

ot pressure sensitive –
capacitive 

�
Skin (not fingernail), capacitive tip stylus

�
T

im
ing m

atters –
longer touch results in different action

�
O

ne point of contact

�
C

annot drag across the screen

�
R

eposition to be near body, add stylus







H
om

e m
ade access



C
om

puter A
ccess



D
irect Selection 
K

eyboard 
�

Sm
all keyboard

�
C

lose to body

�
Support arm

s/w
rists

�
T

yping aid (pointer)

�
T

ype w
ith one hand

�
K

eyboard A
djustm

ents –
sticky keys and filter keys



Sm
all keyboards –

O
ne-handed use –

easier to reach all keys
E

asy to position close to the body
C

an position a m
ouse close by



A
rm

 support
D

ecreases w
ork load of shoulders and elbow

s
Supports w

eight of the arm
s



T
yping A

id
A

llow
s accurate and fast typing w

ith lim
ited 

finger control
K

eeps your fingers above the keyboard
C

onsider ease of donning/doffing



T
yping aid on one hand, touch 

typing w
ith the other?



K
eyboard adjustm

ents
�

Sticky keys

�
A

llow
s the user 

to type keys in a 
row

�
D

esigned for 
one-handed 
typing

�
G

reat for poor 
coordination

�
P

ress the shift 
key five tim

es to 
turn on



K
eyboard A

djustm
ents

�
F

ilter K
eys

�
A

djusts for trem
or or 

for holding the keys 
dow

n too long

�
C

an add key click for 
auditory feedback

�
H

old the rightshift 
key for 8 seconds to 
turn on



D
irect selection touch screen
�

P
osition device close to body

�
Support arm

�
C

onsider stylus –
keeps fingers aw

ay from
 the screen, m

ay 
im

prove accuracy

�
C

onsider vertical vs. horizontal orientation

�
C

onsider sw
ipe –

�
Increase typing speed

�
C

om
pensate for trem

or/shakiness

�
F

inger lift only betw
een w

ords



Sw
ipe in action



�
P

roblem
 –

difficulty gripping the m
ouse, hard to m

ove 
cursor across the screen, hard to hit the left m

ouse 
button, accidently hitting the m

ouse buttons

�
Solution –

T
rackball

�
D

o not need to grip –
can m

ove the ball w
ith any part of 

your hand

�
T

rackball rem
ains stationary –

no reaching to m
ove it

�
B

uttons are separated from
 the m

ouse m
ovem

ent

D
irect Selection: M

ouse



�
P

roblem
 –

difficulty gripping the m
ouse, hard to m

ove 
cursor across the screen, hard to hit the left m

ouse 
button, accidently hitting the m

ouse buttons

�
Solution –

H
ands-free C

ursor control

�
F

oot M
ouse 

�
H

ead M
ouse



F
oot M

ouse
�

F
oot tim

e m
ouse

�
T

rackball



F
oot “m

ouse”



H
ead M

ice
�

O
rigin Instrum

ents

�
Q

uah
Z

ono

�
N

atural P
oint

�
T

racker P
ro



H
ead M

ice

�
A

ll provide w
ireless cursor control

�
A

ll involve transm
itter and 

receiver

�
A

ll require U
SB

 port (no 
B

luetooth yet)

�
A

ll require good head control

�
Infrared devices require “line of 
sight” 

�
Q

uha
Z

ono
is gyroscopic –

no 
line of sight required

�
C

an be program
ed to be used on 

hand or foot

�
H

ead m
ovem

ent provides cursor 
control –

need to add clicking 
function



H
ow

 do I click?
�

Sw
itch click 

�
A

ny reliable sw
itch site –

except for the head.

�
A

ctivates left click, double 
click, and drag



Sw
itchless clicking

�
A

uto click dw
ell 

softw
are

�
D

ragger

�
Sm

art C
lick

�
P

oint n C
lick

Set the dw
ell tim

e
Set the jitter box
H

ave a pause button



H
ead M

ouse in A
ction



M
ouse-only access
O

n Screen K
eyboard

�
W

indow
s onscreen

�
O

nscreen

�
Softype

�
R

each Interface A
uthor

F
eatures:

W
ord prediction

Size adjustm
ents

B
uilt in dw

ell option
M

acro capability



V
ideo gam

e style
�

D
asher

�
Stream

ing letters
A

ttack of the alphabet

�
M

inim
al m

ovem
ent

�
W

ord and phrase 
prediction



D
asher



D
asher in A

ction



V
oice input
�

(H
ey) Siri

�
O

K
 G

oogle

�
A

lexa

�
N

ot intended as an accom
m

odation for a disability.  
W

ill have difficulty w
ith soft or dysarthric speech.  

L
im

ited F
unctionality 

�
Siri cannot voice answ

er an incom
ing call

�
H

ey Siri m
ay require the iP

hone to be plugged in/m
ay 

run dow
n the battery quickly 



V
oice input -com

puter

�
D

ragon N
aturally Speaking

�
M

icrosoft/M
ac built in voice recognition softw

are

�
N

ot intended as an accom
m

odation for a disability.  
W

ill have difficulty w
ith soft or dysarthric speech. 

�
B

est for w
ord processing

�
C

ustom
 com

m
ands available (D

ragon)

�
P

lan for a learning curve



�
F

or people w
ith lim

b onset A
L

S, 
voice recognition softw

are allow
s 

them
 to rem

ain connected to friends, 
fam

ily and the w
orld.  

V
oice recognition softw

are m
ay 

provide the m
eans of rem

aining 
em

ployed.  

�
U

se of voice recognition softw
are requires training and 

custom
ization.

�
L

earning how
 to dictate, learning com

m
ands

�
A

dding vocabulary

�
A

dding text m
acros

�
A

dding com
m

and m
acros



“L
iving w

ith A
L

S seem
s a bit like going into the 

w
itness protection program

. E
verything I have ever 

know
n about m

yself, how
 I look, how

 I act, how
 I 

interact w
ith the w

orld, is rapidly and radically 
changing. W

hen I could no longer type w
ith m

y 
hands, I knew

 I could give up w
riting entirely or use 

voice recognition softw
are. I’m

 not a young w
om

an. 
T

his took real w
ork. Interestingly, I w

rite m
ore now

 
than ever before.”

C
atherine R

oyce



V
oice m

ouse control
�

M
ouse G

rid

�
M

ove m
ouse up/dow

n/right/left

�
F

aster  /  M
uch F

aster

�
Slow

er  /  M
uch Slow

er

�
Stop

�
“M

ouse click”
/  “M

ouse double click”  

�
“D

rag m
ouse up/dow

n/right/left”



M
acros

�
“P

eggy’s em
ail” =

 P
eggy.D

ellea@
C

hildrens.H
arvard.edu

�
“V

isa C
ard N

um
ber” =

 5808 330 2435 3319

�
“B

ank sign in page” =
 

https://w
w

w
4.citizensbankonline.com

/efs/servlet/efs/log
in.jsp

�
“B

ank passw
ord” =

 G
ive$M

e$M
oney$



�
“C

heck m
y em

ail” =

�
A

lt +
 D

�
https://login.yahoo.com

/config/login?.src=
fpctx&

.intl=
us&

.lang=
en-U

S&
.done=

https%
3A

%
2F

%
2F

w
w

w
.yahoo.com

�
E

nter

�
W

ait

�
JohnSm

ith@
yahoo.com

�
E

nter

�
W

ait

�
M

ySecretP
assw

ord

�
E

nter



S
igning into Yahoo –

several steps

P
eggy D

ellea January 2017



C
om

m
and M

acro E
xam

ples
�

“F
acebook” =

 
A

lt +
 D

w
w

w
.facebook.com

E
nter

�
“E

m
ail sign in” =

johnsm
ith@

aol.com
T

ab
m

y&
%

secret967passw
ord

E
nter

P
eggy D

ellea January 2017



�
“C

heck m
y em

ail” =

�
K

eystroke: A
lt +

 D

�
T

yping: 
https://login.yahoo.com

/config/login?.src=
fpctx&

.intl=
us&

.lang=
en-U

S&
.done=

https%
3A

%
2F

%
2F

w
w

w
.yahoo.com

�
K

eystroke: E
nter

�
W

ait

�
T

yping: JohnSm
ith@

yahoo.com

�
K

eystroke: E
nter

�
W

ait

�
T

yping: M
ySecretP

assw
ord

�
K

eystroke: E
nter

P
eggy D

ellea January 2017



C
heck m

y em
ail one step

P
eggy D

ellea January 2017



Y
es –

th
is ca

n
 be 

d
on

e w
ith

 
in

d
iv

id
u

a
l v

oice 
com

m
a

n
d

s/ty
p

in
g.  

B
u

t C
a

th
erin

e R
oy

ce 
on

ce told
 m

e to 
“ch

oose ea
sy

”.
P

eggy D
ellea January 2017



�
“Short P

ier” =
 

�
C

trl +
 A

�
A

lt +
 O

�
F

�
T

im
es N

ew
 R

om
an

�
T

ab

�
8

�
E

nter

�
C

ontrol +
 E

nter



S
hort P

ier



A
 little cognitive assist

P
eggy D

ellea January 2017



E
ye G

aze Interface –
T

he eyes have it



�
Infrared C

am
era

�
P

osition P
osition

P
osition

�
E

nlarged T
argets

�
B

link, D
w

ell, or 
Sw

itch clicking

E
ye G

aze



E
ye 

T
racking 

in A
ction

dw
ell 

selection





E
ye tracking -sw

itch click 
selection



P
roblem

s
�

P
tosis -cam

era needs to 
view

 the full pupil

�
C

ataracts

�
D

ry E
yes

�
H

ead M
ovem

ent

�
G

lasses and C
ontacts

�
P

upils dilated or 
constricted

�
N

ystagm
us

�
A

ttentionaldeficits

�
(R

e) P
ositioning 

(position, position, 
position) 



E
ye G

aze for C
om

puter 
Interface

�
E

ye cam
era “bar” 

connects via U
SB

�
M

oves cursor across the 
screen

�
R

equires use of “gaze 
interaction” softw

are



W
heelchair M

ounts



F
loor M

ounts



P
hone m

ounts



“R
eading is 
huge.”



�
A

udio books 

�
H

ardcopy books/ book holders

�
K

indle/iB
ooks

A
ccess to books (hardcopy or digital) 



K
indle for the com

puter
�

F
ree dow

nload (A
m

azon.com
)

�
A

vailable for P
C

 or M
ac

�
O

ut of copyright m
aterial is free 

�
(free is good!)

�
Sim

ple program
 

�
E

asy to adapt



C
lick to turn page:

•
M

ouse
•

H
eadM

ouse
•

Sw
itch-adapted m

ouse
•

D
w

ell softw
are

•
E

ye G
aze interface

•
Sw

itch program
m

ed to the 
right arrow

 key
•

“P
ress right arrow

” com
m

and
•

C
ustom

 voice com
m

and (e.g. 
“turn page”)



“T
he best thing 

about that session 
w

as seeing his face 
w

hen he w
as using 

the K
indle softw

are.”



“Shouldn’t he be doing 
this w

ithout the sw
itch?  

H
e w

on’t be able to use 
the sw

itch w
hen the 

disease progresses.”



Speech G
enerating D

evice A
ccess 

(they are often com
puters, after all)

�
T

ouch screen 

�
Stylus and stylus holders

�
K

eyboard

�
M

ouse

�
T

rackball

�
H

ead tracking 

�
A

dapted m
ouse

�
Sw

itch scanning

�
E

yetracking access 



A
ccess to iP

ad/A
ndroid tablets 

�
P

osition of device

�
U

se of finger and/or stylus

�
V

oice typing

�
A

daptive access

�
Siri

�
M

ounting options 



P
hone A

ccess 
�

L
andline options –

large buttons, speaker phone

�
Speaker phone options

�
Sm

artphone use

�
H

ands-free cell phone use

�
Sw

itch scanning on iP
hone

�
Siri/ O

K
 G

oogle/A
lexa

�
M

ounting options 



C
all system

/attention signal 

�
C

om
m

ercial w
ireless doorbell

�
Sw

itch-adapted attendant alarm

�
B

aby m
onitor

�
P

ortable speech output device 
w

ith or w
ithout sw

itch



B
rain C

om
puter 

Interface (B
C

I)
T

rying to m
ake its w

ay to the end user 
yes it is a real thing
no, it cannot read your m

ind

“R
eads” output of brain cells, interprets the signal 

Im
planted vs. surface electrodes

P
300 (“aha” response)



pong



T
ele-treatm

ent



F
eb 16, 2016

D
ear John,

T
hank you for our m

eeting last T
ues.

A
s w

e m
ove forw

ard slow
ly, I appreciate your 

intent to truly understand E
ric and his desires. A

s you have surm
ised he is slow

ly 
processing w

hat he w
ants, and " forcing" decisions does not w

ork.
I also greatly 

appreciate your passion and resulting offer to alw
ays be available, even to doing 

hom
e visits.

I later realized w
hat relief I felt, know

ing w
e w

ould not som
ehow

 be 
abandoned because w

e could not resolve the next step in a tim
ely m

anner. T
ruly...I 

w
as relieved of an anxiety I had not realized I had. 

A
m

elia



Short P
ier

�
K

eystroke: C
trl +

 A

�
K

eystroke: A
lt +

 O

�
K

eystroke: ff

�
T

ype “T
im

es N
ew

 R
om

an”

�
K

eystroke: T
ab

�
T

ype “8” 

�
K

eystroke: E
nter

�
K

eystroke: A
lt +

 S

P
eggy D

ellea January 2017



A
 recent em

ail
D

ear P
eggy:

I am
 able to use the single com

m
and for dow

nloading 
C

aringB
ridge. Saved m

e so m
uch agita!!!!

M
ichelle

P
eggy D

ellea January 2017



A
 little cognitive assist

P
eggy D

ellea January 2017



S
igning into Yahoo –

several steps

P
eggy D

ellea January 2017



C
hecking em

ail w
ith text m

acros 
and built in com

m
ands

�
“go to address bar”

�
“yahoo sign in page” –

types U
R

L

�
“press enter” –

goes to that page

�
“yahoo user nam

e” –
types em

ail address

�
“press enter” –

brings up passw
ord page

�
“yahoo passw

ord” –
types passw

ord

�
“press enter” –

signs you in

P
eggy D

ellea January 2017



C
om

m
and M

acros

�
Input keystrokes, not just text

�
String together several steps

�
R

ecord m
ouse m

ovem
ents and keystrokes

�
O

pen program
s/files

P
eggy D

ellea January 2017



C
om

m
and M

acro E
xam

ples
�

“F
acebook” =

 
A

lt +
 D

w
w

w
.facebook.com

E
nter

�
“E

m
ail sign in” =

johnsm
ith@

aol.com
T

ab
m

y&
%

secret967passw
ord

E
nter

P
eggy D

ellea January 2017



�
“C

heck m
y em

ail” =

�
K

eystroke: A
lt +

 D

�
T

yping: 
https://login.yahoo.com

/config/login?.src=
fpctx&

.intl=
us&

.lang=
en-U

S&
.done=

https%
3A

%
2F

%
2F

w
w

w
.yahoo.com

�
K

eystroke: E
nter

�
W

ait

�
T

yping: JohnSm
ith@

yahoo.com

�
K

eystroke: E
nter

�
W

ait

�
T

yping: M
ySecretP

assw
ord

�
K

eystroke: E
nter

P
eggy D

ellea January 2017



Y
es –

th
is ca

n
 be 

d
on

e w
ith

 
in

d
iv

id
u

a
l v

oice 
com

m
a

n
d

s/ty
p

in
g.  

B
u

t C
a

th
erin

e R
oy

ce 
on

ce told
 m

e to 
“ch

oose ea
sy

”.
P

eggy D
ellea January 2017


