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Preface

Preface

This booklet provides basic information on what Usher Syndrome is,
how to recognize the Syndrome, and simple tests that will help to determine
if a person should be referred for medical testing. It provides an overview of
each of the screening tests, as well as sample forms to use for the screening
process. In addition, a section is included on what types of things should
be considered for a student with Usher Syndrome in the classroom,
including lighting, seating arrangements, print size, and color.

Usher Syndrome: Identification and Understanding is intended for
persons interested in Usher Syndrome and the early identification of those
at risk for Usher Syndrome. This includes consumers, family members,
friends, professionals and other community members. The information
included in this booklet is in no way meant to be used to diagnose Usher
Syndrome. It is simply designed to provide information and assistance for
family and professionals to identify students who are at risk and may need
further evaluation by medical professionals.

Indiana Deafblind Services Project

Blumberg Center for Interdisciplinary
Studies in Special Education

School of Education, Room 502

Indiana State University

Terre Haute, IN 47809
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What is Usher Syndrome?

Section 1
What is Usher Syndrome?

Overview

Usher Syndrome is a genetic disorder involving a hearing loss and a
progressive vision loss. The hearing loss is a sensorineural loss, most often
occuring at birth or shortly thereafter. The progressive loss of vision is due
to retinitis pigmentosa (a degeneration of the retina of the eyes) and begins
later in life, usually before adolescence (Davenport, 1995; Dahl, 1992;
Samuelson & Zahn, 1990). In addition, depending upon the type of Usher
Syndrome an individual has, it may affect the person’s balance.

Although Usher Syndrome is defined as a genetic condition consisting of
deafness and retinitis pigmentosa (RP), approximately a dozen other
syndromes combine both hearing loss and RP (Davenport, 1992). In order
to distinguish between these disorders it is typically necessary to consult a
geneticist. Usher Syndrome affects only the eyes and ears of the individual.
No other organ systems will be affected (Davenport, 1992).

There are currently three identifiable types of Usher Syndrome: Usher
Syndrome Type |, Usher Syndrome Type Il, and Usher Syndrome Type llII.
In addition, a possible Type IV has been discussed in medical literature
(Dahl, 1992). Individuals with each of the first three types of Usher
Syndrome will have different hearing, vision, and balance characteristics.
However, 99% of all individuals with Usher Syndrome can be subdivided
into two distinct forms, Usher Syndrome Type | and Usher Syndrome Type
Il (Dahl, 1992). Approximately 90% of individuals with Usher will have
Usher Type | (Davenport, 1995).

Reported cases show that Usher Syndrome occurs in approximately 4.4
of every 100,000 people, although the incidence is estimated to possibly be
as high as 10 in 100,000 individuals (Davenport, 1995). This range in
incidence rate is due to the difficulty in identifying persons with Usher
Syndrome, particularly people with Type Il Usher.

Sensorineural Hearing Loss

A sensorineural hearing loss is a result of damage in the inner ear which
causes interference in the nerve pathways to the brain. Many things can
cause damage to the nerve cells in the inner ear. These include: spinal
meningitis, drugs, viral infections, heredity, Rh factor incompatibility, and
syndromes, such as Usher Syndrome.

= Usher Syndrome: ldentification and Understanding



What is Usher Syndrome?

The Quter, Middle, and Inner Ear

Auricle

External
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Diagram 1
Reprinted with permission from: Morgan (1984).

The inner ear consists of the cochlea, the semicircular canals, and the
auditory nerve. When damage to the nerve cells in these structures occurs,
the individual will have a permanent hearing loss (The Insite Model, 2nd
Edition, 1995). Damage to the semicircular canals affects the person’s
balance and gross motor skills (The Insite Model, 2nd Edition, 1995).

Retinitis Pigmentosa Structures of the Eye

Retinitis pigmentosa is an inherited
disorder that gradually damages the
sensory cells of the retina (the layer
lining the inside of the eye) (NORD,
1989). The retina is made up of
several layers of interconnecting
cells, two types of which are called rods
and cones (Boys Town National
Research Hospital, 1994). There are
150 million rods and about 7 million
cones in each eye. The rods control
night vision, enabling people to see in
dim light. The rods are spread
throughout the retina, except in the

Conjunctiva Sclera

Macular Area

Vitreous
Humor

(Blind Spot)

Retina
Fovea

Diagram 2
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What is Usher Syndrome?

center back directly behind the pupil (the fovea). The fovea contains only
cones which control day vision and are important for seeing fine details and
color (Boys Town National Research Hospital, 1994). Surrounding the fovea
is the macula which also contains a large quantity of cones, although
a few cones are scattered throughout the retina.
In RP, both rods and cones gradually deteriorate
and die. The rods deteriorate first, then the cones
(Boys Town National Research Hospital, 1994).
This means an individual who has RP will first
have difficulty seeing at night and in dimly lit
places (night blindness). When night blindness
occurs early in life, babies may not locate their
bottles in the dark, or children may be afraid to
go to the bathroom unless there are lights on.
They may have difficulty going into the house
from the car at night and also may have
problems with darkened hallways. Later,
Figure 1 seeing people signing in a dark area becomes
difficult or impossible (Davenport, 1997).

Early Retinitis Pigmentosa

—2D

Night blindness is followed by blind spots (called scotomas) and then a
gradual loss of peripheral vision, even in well lighted areas (Davenport,
1995). This usually occurs several years after loss of night vision is noted.
At first, the spots may not be noticed because they are in the side or
peripheral vision, and the individual learns to move their eyes and use the
healthy part of the retina. This is called scanning.

Over several years, the spots get bigger and
more developed until a ring-shaped blind Moderate Retinitis Pigmentosa
spot is present. At this stage a person can
see at the extreme periphery and the center
but nothing between the two. People with
RP typically learn to scan so quickly that
they can compensate for this loss and
frequently do not realize how much they are
not seeing (Davenport, 1997). They may
miss curbs, stairs, or objects in front of
their feet or may knock over things on
tables and bump into open doors. In
addition, by this time, bright lights seem
to be glaring, and rapid changes in light
make it exceptionally difficult for the
individual to see (Davenport, 1997).

Figure 2

C—_
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What is Usher Syndrome?

Central vision loss may occur much later in life,
although some people may retain 5-10 degrees of
good vision into old age (Boys Town National
Research Hospital, 1994). Three things
typically affect the central vision: 1) the cone
cells in the fovea may die; 2) the macula may
become swollen (macular edema) or
3) cataracts may develop in the lens. The lens
sits behind the pupil and focuses images on
the retina (Davenport, 1997; Davenport, 1995).
Cataracts occur at about 20 to 40 years
of age and blur the central vision (Boys Town
Figure 3 National Research Hospital, 1994).

Advanced Retinitis Pigmentosa

Figures 1, 2 and 3 illustrate a typical progression of Retinitis
Pigmentosa. It is important to remember when looking at the examples in
this booklet that people with Usher Syndrome do not “see” their vision loss
as a spot or a ring in their vision. The loss is not black or white or any
color. The information simply does not exist to that person. In order to
illustrate this phenomenon, a simple exercise follows.

Find Your Own Blind Spot

Everyone has a blind spot in each eye where the nerve to the brain
connects to the back of the eyeball. To find yours, try the following.
Draw two X's on a piece of paper about 3 inches apart or look at the
ones below.

X X

Hold the paper away at normal reading distance. Close your right eye.
With your left eye look at the right X but notice the left X in your
peripheral vision. Continue looking at the right X as you move the
paper toward your eyes. At about 10 inches from your eye, the left

X will disappear.

Figure 4

There is no way of knowing the exact time of onset of RP or the rapidity
of vision loss as it varies for each individual. However, in the most common
type of Usher Syndrome (Type I) onset usually occurs before or during
adolescence. In some situations this loss may begin even earlier in

= =
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What i Usher Syndrome?

childhood. The extent of an individual’s vision loss also varies. At first, the
vision loss may be gradual and barely noticeable, but in almost all cases the
result is at least legal blindness.

The Genetics of Usher Syndrome

This section (including Diagrams 3 & 4) was abstracted from the
handout The Genetics of Usher Syndrome by Dr. Sandra Davenport
distributed in 1995. In addition, information and updates were added from
the Usher Syndrome Conference Proceedings and videotapes of Dr.
Davenport from the Indiana Usher Syndrome Conference of 1997, as well as
personal communications with Dr. Davenport in 2001.

Usher Syndrome is a genetic condition, which means an individual must
inherit the syndrome from his or her parents. In a genetic condition, the
gene for a particular function is either missing or is not working properly.
This gene sends the wrong message to the body and the portion of the body
this message goes to cannot work as it should. Like the color of hair or eyes
a person has, Usher Syndrome is inherited through the genes passed on to
a person from his or her parents.

Everyone has at least 30,000 to 40,000 different genes which are located
on 46 different chromosomes. These 46 chromosomes are arranged in 23
pairs. Every person gets one set of 23 chromosomes from their mother and
another set of 23 chromosomes from their father. Therefore, everyone gets
22 matched sets of chromosomes from their parents. The 23rd pair of
chromosomes vary between men and women since the sex chromosomes
are different. The 22 matched sets are called autosomes, and the genes
which cause Usher Syndrome are on one of these autosomes.

In each of these pairs of genes, the strong gene is called the “dominant”
gene, and the weak gene is the “recessive” gene. For example, the dominant
gene is like a piece of green cellophane and the weak or “recessive” gene is a
clear piece of cellophane. When the two are paired together all that will be
seen is the dominant gene, or the green.

Usher Syndrome is caused by one of the recessive genes. In a person
with a normal dominant or “green” gene, the individual has no idea they
carry an Usher gene since only the normal dominant gene is apparent.

If a person with a recessive Usher gene and a normal dominant gene
marries another person who also carries a recessive Usher gene (a carrier of
Usher Syndrome) they may or may not have a child with Usher Syndrome.
A child inherits one gene from his father and one gene from his mother.

C—_
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What is Usher Syndrome?

Whether the child is unaffected, a carrier of Usher, or has Usher Syndrome
will depend upon which genes are passed from the parents to the child.
The following diagram illustrates the possibilities of passing Usher
Syndrome to children when two carriers of the gene have children.

Father Mother
“Normal”  Usher “Normal”  Usher
Dominant Recessive Dominant Recessive
Gene Gene Gene Gene
Unaffected Carrier Carrier Affected

Diagram 3

Notice that with two carriers of Usher Syndrome the chance of having a
child with Usher Syndrome is 1 in 4 or 25%. When a person with Usher
Syndrome has children with a person with two normal genes, all of the
children will be carriers, as they receive both a normal (red) gene and an
Usher (clear) gene. If a person with Usher Syndrome has children with a
person who is a carrier, the carrier parent will either give the normal (red)
gene or the Usher (clear) gene while the Usher parent gives the Usher gene.
This gives a 50% chance that the child will have Usher Syndrome or a 50%
chance that he or she will be a carrier. It is only if two people with Usher
Syndrome have children, that all of their children will likely have Usher
Syndrome, as long as both parents have the exact same pair of clear Usher
genes (e.g., both on the long arm of chromosome 11). In this case, all of the
children will receive two clear genes.

At least 5-6 different genes have been found to cause Usher |I. Three
genes are currently known to cause Usher Type Il and more than 1 gene
causes Usher Type Ill. Research continues on the exact locations of genes
causing the various types of Usher Syndrome and more are likely to be
found in the future.

Usher Syndrome: Identification and Understanding (=

= =

17



What are the Types of Usher Syndrome?

Section 2
What are the Types of Usher Syndrome?

Usher Syndrome |

An individual with Usher Type | will have a 0
profound hearing loss at birth in both ears. With
this type of loss, the person will typically have a
corner audiogram, as shown in Figure 5.

A person with Usher Type | will develop Retinitis [N
Pigmentosa early. They typically have night 100
blindness in infancy or early childhood, with blind L &
spots by late childhood or their early teens. This
visual field loss is usually detected in elementary school. By early adulthood
persons with Usher Type | are usually legally blind, and their vision may
continue to deteriorate to total blindness as an adult.

Figure 5

An individual with Usher Type | also will experience balance problems
due to vestibular loss (Davenport, 1997). This is due to problems with the
semicircular canals of the inner ear, which help tell a person what position
his or her head is in with relationship to the rest of the body. Because their
semicircular canals do not function, babies with Usher Type | have difficulty
learning to walk and crawl. They tend to roll or crawl with a “five point”
stance (on all fours with their heads also on the floor). Walking is usually
delayed to at least 15-18 months of age. These individuals are often
considered clumsy and when they are older may have difficulty with such
activities as riding a bike or turning quickly during a gym class.

Usher Syndrome Il

A child with Usher Syndrome Type Il will be born hard of hearing and be
able to better detect low tones than high tones. This is characterized by a
sloping audiogram, which is shown in Figure 6.
I This moderate to severe hearing loss may worsen
| over the person’s lifetime, but usually only by
| about 10-20 decibels. These children usually do
| well in a regular classroom with hearing aids and

‘N\\-‘;‘;EE- most commonly use speech rather than sign

language to communicate.

a

’

F4)3

100

I

|
TT11 In Usher Syndrome Type I, vision loss
Figure 6 usually occurs in the mid- to late-teenage years.
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The RP follows the same progression as in Type I, usually resulting in legal
blindness in early- to mid-adulthood. Unlike Usher Type I, people with
Usher Syndrome Il have no problems with balance as they have perfectly
normal vestibular systems.

Usher Syndrome Il

A third type of Usher Syndrome has been o HEERENE
discovered (Usher Syndrome Type IIl) although it is #IEEII;Q.—.
rare. Because of this, it has not been as well A W |

defined as the other two types. People with Type

i
1T
Il typically are born with normal hearing or a mild L\_\’:::-\:\'T"V"‘
:
|

to moderate hearing loss in both ears. The onset -|-'~:;_i_'l
of hearing loss for those with normal hearing may 1 P
occur anytime from infancy to mid-adulthood
(Davenport, 1997). The hearing loss gets steadily
worse over a 10-15 year period leading to profound deafness

(Davenport, 1997). Audiograms of persons with Usher Type Il typically
have a slope much like that in Usher Type Il, but with a “ski bump” in the
higher frequencies. These audiograms also tend to shift downward as time
passes, as shown in Figure 7.

[ [T 11
Figure 7

The vision loss in Usher Type Il progresses similarly to that in Type II,
with some vision loss by the mid-teens. Legal blindness may occur from
20-40 years of age (Houghton, Coontz & Jordan, 1999).

People with Usher Syndrome Type Ill will have a 50% chance of having a
vestibular loss (Davenport, 1995). The functioning of the vestibular
system in these cases is poor, but not absent as it is in Usher Type I.
Therefore, the individual may experience some balance problems. It is not
known whether the vestibular loss will be progressive. The other 50% of
people with Usher Type Il will have normal vestibular systems (Davenport,
1995; Davenport, 1997).

In addition, there may be cognitive disabilities associated with Usher
Syndrome Type Ill. These additional disabilities occur only in Type Il and
in an exceptionally small percentage of persons.

Usher Syndrome: Identification and Understanding (=
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Why Should Students be Screened for Usher Syndrome?

Section 3
Why Should Students be Screened for Usher Syndrome?

Adding vision loss to a hearing loss can
dramatically reduce a student’s ability to learn.
Screening students for Usher Syndrome is
critical in detecting the condition as early as pos-
sible. Identification of Usher Syndrome early in a
child’s life is important for the following reasons:

1) The gradual decrease in vision may be
unnoticed by the individual, who may
continue activities (e.g., driving, working
under hazardous conditions) that cannot be
done safely (Davenport, 1997).

2) In other instances, there may be
accommodations and/or modifications which
should be put into place for the student to
function effectively and safely or to aid in instruction (Houghton,
Coontz & Jordan, 1999).

3) The individual, parents, and teachers can plan for education,
vocational experiences, and guidance, taking into account eventual
visual difficulties (Houghton, Coontz & Jordan, 1999; Davenport,
1997).

4) Students with Usher Syndrome typically exhibit behaviors which may
be misinterpreted as clumsiness, slowness, or uncooperativeness.
Identification of Usher Syndrome in a student prevents this type of
misinterpretation (Houghton, Coontz & Jordan, 1999).

5) A diagnosis of Usher Syndrome allows parents and children to
consider genetic counseling and testing for other children in
the family.

6) The individual can receive counseling and support to prepare him or
her for the future.

= Usher Syndrome: ldentification and Understanding
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Section 4
What May Indicate Usher Syndrome?

Observable Symptoms and/or Behaviors

Many times, when a person knows what to look for, there are behaviors
or symptoms which might indicate an individual has Usher Syndrome. For
example, a student who can’t see when coming in from bright sunlight or
who seems excessively clumsy may simply be exhibiting behaviors typical of
a person with Usher Syndrome. The following behaviors may be observable
indications of the different effects of Usher Syndrome. They are grouped into
categories, such as hearing loss, night blindness, and balance. If an
individual exhibits a combination of several of these behaviors or symptoms,
it may indicate a need to screen him or her for Usher Syndrome.

Hearing Loss

A student with Usher Syndrome may exhibit the following types of
hearing losses:

e Born with a profound sensorineural hearing loss for Type | Usher; or,

e Have a moderate to severe, progressive hearing loss for people with
Type Il Usher; or,

e Have possibly normal or a slight progressive hearing loss at birth for
persons with Type Il Usher Syndrome.

Night Blindness
Persons with Usher Syndrome who are experiencing night blindness may:

e Not see well when coming in from bright sunlight;

e Trip over things when light changes or it is dim;

e Stay near light in a dark room or at night;

e Position themselves so that light falls on the face of a speaker;

e Express a desire to enter a room before it is darkened (e.g. movie
theater);

e Avoid conversations in a darkened area;

e Appear to stagger or lose their balance after an oncoming car has
passed at night; and/or,

e Have problems reading in dimly lit areas (Illinois Usher Syndrome
Screening Project Brochure, 1997; Alaska Usher Syndrome
Project Brochure, 1998).

= =
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What May Indicate Usher Syndrome?

Glare Sensitivity

Persons with Usher Syndrome may be sensitive to glare. In this case
they may:

e Squint and shade their eyes in bright lights or fluorescent lighting;

e Like to wear sunglasses even in a building, but especially in bright
sunlight; and/or,

e Appear awkward when exiting a building (when faced with bright
lights) (lllinois Usher Syndrome Screening Project Brochure, 1997;
Alaska Usher Syndrome Project Brochure, 1998).

Contrast

A need for contrast may be indicated by individuals with Usher
Syndrome. This may be demonstrated by the fact that they:

e Have difficulty reading light copies or ditto copies;

e May not see stars at night; and/or

e Often spill liquids when pouring (lllinois Usher Syndrome Screening
Project Brochure, 1997; Alaska Usher Syndrome Project Brochure,
1998).

Restricted Visual Field

As a person with Usher Syndrome begins to lose his or her vision, there
may be several indications his or her visual field is getting smaller. For
example, he or she may:

e Stumble on stairs and curbs;

e Bump into people, tables, and chairs;

e Have accidents at mealtime with objects placed to the side;

e Startle easily;

e Seem to hold his or her eyes in different directions when looking at
some things;

e Turn his or her head while reading across a page;

e Use his or her fingers to mark the place while reading;

* Not find small objects that have been dropped,;

e Fail to glance at another person’s hand waving from the side;

e Be quiet or may edge to one side when in a large group; and/or,

e Frequently miss, or fail to understand, group instruction (lllinois
Usher Syndrome Screening Project Brochure, 1997; Alaska
Usher Syndrome Project Brochure, 1998).

C—_
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Balance Problems

Persons with Usher Syndrome may have a vestibular loss which results
in balance problems. In this case, they may:

Other

Use a “five-point” crawl, with their heads on the ground, or prefer to
roll as babies;

Be late learning to walk (past 15 months);

Be considered clumsy;

Lose their balance easily in the dark;

Not have been able to learn to ride a bicycle or it may have required a
long time to learn;

Not be able to turn quickly; and/or

Love twirling and merry-go-rounds, since they do not get dizzy (lllinois
Usher Syndrome Screening Project Brochure, 1997; Alaska Usher
Syndrome Project Brochure, 1998).

There are other behaviors frequently seen in children with Usher
Syndrome, which cannot easily be classified into one of the previous
categories. They are listed below. A person with Usher Syndrome may:

Frequently be last in completing group activities;

Exhibit anxiety in new areas;

Often be last to enter a room;

Have repetitive behavior or routines at particular times;

Fail to participate fully in group activities associated with new
situations in the dark;

Frequently hesitate at the top or bottom of the stairs;

Avoid walking or running in unfamiliar areas, especially when there is
bright sunlight or in a darkened area; and/or,

Constantly appear to be visually scanning a group (lllinois Usher
Syndrome Screening Project Brochure, 1997; Alaska Usher
Syndrome Project Brochure, 1998).

The previous list of behaviors or symptoms are especially helpful for
parents, teachers, or others who are frequently around people who may be
at risk for Usher Syndrome. By being aware of the types of behaviors which
are common to people with Usher Syndrome, one can be more likely to spot
an individual who may need further screening.

= =
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What May Indicate Usher Syndrome?

Symptoms of Usher Syndrome Which the Individual May Notice

Individuals with Usher Syndrome may not notice the subtle changes
associated with gradual visual loss. However, asking such questions as
those listed below may help prompt the individual to think about things
which were not completely evident. The individual may answer the
questions in such a way as to indicate problems not evident by simple
observation by others.

Ask the individual:

v

<

< L

< <<

When you walk inside a dark movie theater or room, do you have a
hard time seeing seats and people?

When you come inside from a bright, sunny day, can you see things
and people?

Do you trip over things?

Does sunlight hurt your eyes?

Do you often spill liquids when pouring them into a cup or glass?
Can you see stars in the sky at night?

If someone waves to you from the side, do you see them when you are
not looking at them?

Is it hard to find small objects when you drop them on the floor?
Do you bump into people, chairs, and/or things?
Do you have trouble riding a bicycle?

Do you sometimes knock over a glass of water or other object on the
table at mealtimes? (lllinois Usher Syndrome Screening Project
Brochure, 1997; Alaska Usher Syndrome Project Brochure, 1998).

=
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Section 5
How is Screening for Usher Syndrome Done?

Several simple tests are conducted during an Usher Syndrome
Screening. Some types of screening (including those discussed here) can be
completed by a teacher or other interested adult. In this section, four basic
screening activities are described. They include: “The Paper Screen,” the
Balance Test, the Visual Field Test, and the Dark Cone Adaptation Test. The
last three tests are called “station screens” and involve actual administering
of simple tests to students.

Pre-Screening Data Collection or "The Paper Screen”

The purpose of “the paper screening” is to: A o — L —
a) target individuals for station screening and
b) eliminate individuals from participation in
further screenings (Houghton, Coontz, &
Jordan, 1999). The paper screening identifies
any family history factors that may indicate the
potential for Usher Syndrome and any behaviors
that may indicate night blindness, a visual field
loss, blind spots, or balance problems.

™
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The first step in the paper screen is to contact the parents/guardians of
the student(s) involved. They need to complete the appropriate release of
information form and a family questionnaire, such as the Indiana Usher
Syndrome Screening Project Family Questionnaire (Appendix A). In
addition, they may need to complete a Behavior Checklist, such as the
Indiana Usher Syndrome Screening Project Behavior Questionnaire
(Appendix B). The Behavior Questionnaire may be filled out by one or more
people who have the opportunity to interact with the student on a regular
basis, including family members, friends, teachers, and other service
providers.

When appropriate, the student should be asked to complete the Student
Interview Questionnaire (Appendix C). Students who are in at least the
third grade should be able to complete this questionnaire and provide reli-
able information (Houghton, Coontz, & Jordan, 1999).

After questionnaires are completed and returned, they are reviewed
along with the student’s audiogram to determine if further screening is
necessary. There is no hard and fast rule on who should receive further
screening. In general, if the audiogram is typical of those with Usher
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Syndrome and there are consistent concerns evidenced by the answers on
the questionnaires, it is advisable to conduct further screening.

The following diagram was developed by Dr. Sandra Davenport as a
quick method to determine who to screen for Usher Syndrome. Typically, if
any question on the chart can be answered affirmatively, the student does
not have Usher Syndrome, and further screening is unnecessary
(Davenport, 1995).

Usher Screening Among Deaf and
Hard of Hearing Students

Not Usher
1. Are multiple organ systems affected? YES (Only eyes and ears
are affected in
! Usher)
2. Does a family history of deafness exist? Not Usher
Are multiple generations affected? YES (Familial cases are
usually dominant or
X-linked)
. Is the audiogram different from the Not Usher
typical sloping or corner audiogram? YES (If pattern is flat,
cookie bite, or
‘ worse in lows)
Not Usher

. Is the individual mentally retarded? YES (People with US

have normal
intelligence)
Note: A few
with US 3 have
mental
retardation.)

5a. Is the individual Is the individual
hard of hearing?* prelingually deaf?

&

AND
' Not Usher
YES (US 1 (born deaf)
have inner ear
balance problems)

6. Is balance normal?

Screen
for
RP

*Note: US 3 have slowly
progressive hearing loss and
possibly progressive
vestibular imbalance should

also be screened. i
Diagram 4
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Diagram 1 was designed to quickly rule out people who do not have
Usher Syndrome. If, after reviewing the questions on this chart, it still
appears the student should be screened or more information is needed,
review the completed Family History Questionnaire, Student
Audiogram, Student Behavior Questionnaire, and Student Interview
Questionnaire. Pay particular attention to the items provided on the
following lists when reviewing each of the forms (Duplicated with permission
from Screening for Usher Syndrome by Joan Houghton, Teresa Coonts and
Beth Jordan).

The Family History Questionnaire

The following items are things that should be checked for on the Family
History Questionnaire.

e The student has not been diagnosed with another syndrome.

e The student does not have multiple organs affected (from birth or as a
result of a degenerative condition).

e The individual's family history indicates no multiple generations of
deafness or hearing impairments; or neither biological parent is deaf nor
hard of hearing.

e The individual does not have mental retardation.

e The individual walked earlier than 18-24 months.

e The individual was born deaf or hard of hearing (bilateral sensorineural
loss). Or, the student was born with normal hearing, it dropped
significantly in a 5-10 year period, and it was not as a result of infection,
disease, or trauma.

e The student demonstrates behaviors that indicate difficulty seeing at
night, in dim light, or a person signing from the side of his or her
body.

e The individual has balance difficulties when walking on uneven surfaces,
bumps into objects like tables and chairs, or knocks things over
when reaching for them.

 The student has no noticeable characteristics or other health issues that
could indicate another syndrome (e.g., Refsum Syndrome) which might
cause deafblindness.

The Audiogram

The items listed below are the types of things to look for when reviewing
the audiogram.

e The student’s audiogram shows no gradual changes over time.
e The shape of the audiogram is sloped or dropped.

= =
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e The slope of the loss depicted on the student’'s audiogram does not rise
in the higher frequencies.
e The audiogram only shows one ear with a unilateral, sensorineural loss.

The Student Behavior Questionnaire

The following are items of concern that are likely to be revealed by the
Student Behavior Questionnaire. A large number of positive responses on
this questionnaire may indicate visual field losses or balance difficulty.

e The student bumps into objects, misses curb cuts, or misses the top of
stairways.

e The student turns his or her head while reading or uses a finger to mark
a spot on the page.

e The individual does not respond to signing or waiving from the side of
his or her body.

e The individual is not able to see in dim light or is night blind.

e The student is not able to see cars approaching from the side of his or
her body at an intersection.

e The student has problems adjusting to environments ranging from
brightly lit to dimly lit.

e The individual may not fully participate in groups, may not like new
situations, and is the last to enter a room.

e The individual is unable to ride a bike, or it took a very long time for him
or her to learn.

e The student is unable to see in low contrast situations.

The Student Interview Questionnaire (if applicable)

Like the Student Behavior Questionnaire, positive responses on the
Student Interview Questionnaire may indicate visual field losses or balance
problems. The following list includes items of concern.

e The student reports tripping over objects on the floor.

e The student reports being unable to adjust to light within a couple of
seconds when entering a darkened area (e.g., movie theater).

e The student reports having difficulty seeing the stars at night.

e The student reports being unable to see moving objects from the side of
his or her body (e.g., friends waiving, cars moving, or individuals
signing).

e The individual reports difficulty riding a bicycle.

e The individual reports bumping into things or knocking over objects
placed on a table.

C—_
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If the information obtained during “the paper screen” indicates the
individual meets a significant number of the items for each section (i.e., 50
percent), or there are obvious concerns about the student, a station
screening should be done.

Station Screening

Once it is determined that a student should be further screened, a
station screening should be set up. The station screening includes three
simple tests conducted by one or two people and an interpreter if needed.
These tests include: the Balance Test, the Visual Field Test, and the Dark
Cone Adaptation Test. The complete station screening should take
approximately 35 minutes for each student.

The Balance Test

The Balance Test is conducted with the student in two different
positions: with the feet together side by side and with one foot in front of
the other. Both positions are checked and may be repeated as necessary to
determine the student’s reactions. People with Usher Type I, and
sometimes with Usher Type I, will have difficulty maintaining balance in
one or both of these positions.

First, have the student stand with his or her feet together, arms
stretched out from the sides of the body, and eyes open. The examiner
stands behind the student while gently pushing on either side of the
student’s torso. At this point the examiner
should be prepared to support the student as
he or she may lose balance very quickly.
Document whether the student was able to
maintain his or her balance using the Balance
Test Documentation Form (Appendix D).
Repeat this procedure as needed to get an
accurate assessment. Next, repeat the same
procedure, but this time the student’s eyes
need to be closed. Again, the student’s reac-
tions need to be documented.

Second, the student needs to stand with
one foot in front of the other, arms stretched
out from the sides of the body, with his or her
eyes open. The examiner again stands behind
the student while gently pushing on either
side of the student’s torso. Again, be prepared

Figure 8
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to support the student should he or she lose balance. Document on the
appropriate form whether the student was able to maintain his or her
balance. Finally, conduct the same procedure, but this time ask the
student to close his or her eyes. Document the

student’s reaction and repeat any steps as needed. Screener
If an interpreter is needed, this person should

stand in front of the student with the screener

behind the student as shown in Diagram 4. There Interpreter ~ Student

are no special items needed for this test, and it Diagram 5

need only take approximately 15 minutes per student.

Any difficulties with balance should be very apparent during this test.
The student will easily lose balance and may start to fall and the examiner
will need to be ready to catch the student. However, it is important to
remember it may be normal for a student to have difficulty with getting into
position, or he or she may have more difficulty with one position over
another. If this is the case, notes on the documentation form should be
made indicating what may have caused the student difficulty.

The Visual Field Test

The visual field loss might initially occur first as a spot or a circular or
“doughnut” shaped area of loss. To test for a field loss, use either of the
methods discussed below. Use the Field Screening Documentation Form to
record the results of the Visual Field Test (Appendix E).

Wiggling Fingers Test

This test should be conducted with the student standing in front of the
examiner at approximately arm’s length. The student is given
instructions to look at the examiner’s nose, and tell the examiner when he
or she sees the examiner’s fingers wiggling. The examiner extends both
arms from the side of his or her body and begins wiggling the fingers on one
or both hands while moving his or her arms closer together. Document at
which point the student was able to first see the wiggling fingers. The
examiner should continue bringing hands in closer toward the body to
detect for ring scotomas. In order to ensure that the student is actually
seeing the examiner’s fingers move rather than his or her arm, the examiner
may want to move one arm and then wiggle the fingers on the opposite
hand. The examiner should repeat the test, but this time the examiner’s
arms are raised vertically above and below the student’s head. It also is
advisable to try this using the diagonal planes as well, since a visual field
loss may first appear as a spot.
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Two Fingers Test

This is a variation of the wiggling fingers test. The procedures are the
same, except the examiner holds one or two fingers to the side of his or her
own visual field. The student then is asked whether one or two fingers are
present. Using this method, the screener would continue to move the hands
toward the center and try it from horizontal, vertical, and diagonal planes,
just as in the first method.

In the visual field test, it is important to stand at the point that the
examiner and the student can just touch their
fingertips together with their arms extended. The

Student Interpreter
student also must focus on the examiner’s nose at
all times during the test. In this case, if an
interpreter is needed, he or she should stand
Screener behind the screener, facing the student as shown
Diagram 6 in Diagram 5.

If there is some question about where the student is focusing his or her
eyes or whether he or she is using the arm movements of the examiner
rather than the finger movements, another variation has been tried. In
these instances, the screener may double check his or her results by
standing behind the student and bringing his hands around and into the
student’s visual field.

It is important to carefully document the results of each section of the
screening as different results may occur in each phase. A blind spot may
be noticeable when checking the vertical plane but not show up when
checking the horizontal plane. In addition, it may be helpful to note if the
student had difficulty remaining focused on the examiner’s nose or
appeared to be responding to the arm movement rather than actually seeing
the examiner’s fingers. Extensive notes will help when reviewing the results
of the Visual Field Test at a later time.

The Dark Cone Adaptation Test
Since Retinitis Pigmentosa (RP) usually begins to manifest itself as the

inability to see well in dim lighting or darkness, this is the most basic
preliminary test. The test should be done in a

room where the lighting can be controlled. Choose Student Interpreter
either a room where the lights are on a dimmer

switch or where the lights can be turned off, but %

also with an additional dim source of light (e.g., a Serdener
night light, a light from a door or window). The

Diagram 7

Usher Syndrome: Identification and Understanding (=

31



How is Screening for Usher Syndrome Done?

lighting in the room should imitate dusk or twilight, and any sources of
light should be indirect and not fall on the screening materials.

The student and examiner should be seated across from one another at
a table, and the interpreter (if necessary) should be standing next to the
screener, in full view of the student. (See Diagram 6). On the table in front
of the student should be the testing
materials - red, white, and blue squares
mixed together. Ideally the table surface
should be a non-glare surface and a solid
color. Frequently, examiners place the
squares on a large sheet of black
construction paper. Cover the squares with a
second piece of paper until it is time for the
student to begin the test. A stop watch will
be needed to time the student’s
performance.

Allow the student a minute for his or her
eyes to adjust to the dim lighting. Tell the
student that when the test begins, he or she
should separate the colored squares into
three piles of like colors, starting with the
white squares first. Remove the colored
Figure 9 paper, and begin timing the student as they
sort the squares.

As with any of the screening station tests, document the testing process
carefully on the Cone Adaptation Documentation Form (Appendix F). Note
any problems or unusual circumstances, such as the blocks falling to the
floor or the student taking a long time to sort the blocks because he or she
had to stack them in neat piles or arrange them in certain ways. It may be
necessary to repeat this test more than once if it is difficult to determine
whether the student is having trouble discriminating between the red and
blue squares. If they are unable to determine which squares are red or blue
or it takes them a considerable length of time to do so (longer than 2
minutes), it may be an indication they are experiencing some night vision
problems.

Station Screening Conclusion

With any or all of the station screening tests, it is important to
remember they are just rough indicators of a need for further testing. They
may need to be repeated during the screening process, or, if there is some

S
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guestion about the student, they may need to be conducted again after a
year. For some students, particularly those who are younger, the examiner
may have to teach the student the test itself, so they will know what to
expect and how they should react.

The visual field loss associated with RP is a progressive condition which
develops slowly. Screening for children at risk should occur yearly, unless
there is some other evidence through ophthalmological testing that the child
does not have Usher Syndrome.

Evaluating the Results

Once all of the screening is completed, the information should be
compiled. The Usher Screening Data Summary Sheet (Appendix G) can be
used for this purpose. At this point all the information should be
reviewed in order to determine whether to pass the student without further
testing, rescreen at a later date or refer the student for further
ophthalmological evaluation and testing. It might be helpful when
evaluating the results to review Dr. Davenport’s diagram found on page 15.

In general, a student should be referred to an ophthalmologist for further
evaluation if the student meets all or most of the following criteria:

1. The family history indicates both biological parents have Usher
Syndrome, one parent has Usher syndrome, or a past history of
hearing losses with a visual impairment.

2. The student did not begin walking within the normal developmental
age and has difficulty with balance.

3. The student does not have multiple organ systems affected or if so,
they were affected due to trauma, illness, or other disease.

4. The student’s audiogram reflects a corner, a slope, or a slope with a
ski bump.

5. The student’s behaviors from the family history, student interview,
and behavior checklists indicate a visual field loss and/or
night blindness.

6. The student did not pass the Visual Field Test or was not able to test.

7. The student passed less than 75% of the Cone Adaptation Test
(within a two-minute time period).

8. The student passed less than 75% of the Balance Test. (Adapted
with permission from Screening for Usher Syndrome by Joan
Houghton, Teresa Coonts and Beth Jordan).
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If the student is not clearly a candidate for referral for further testing,
the examiner may want to schedule a re-test of the student. This is
particularly true if:

e the child is young;

e the audiogram reflects a corner, a slope, or a slope with a ski
bump; and,

e the family history, student interview, behavior checklists, and the
screening station results are inconsistent with each other with
regard to night blindness and visual field loss.
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Section 6
What Must be Done to Confirm an Usher Syndrome Diagnosis?

Although the screening tests described in Section 5 can provide enough
information to suggest a student has RP and/or Usher Syndrome,
conducting a screening will not provide a diagnosis. If any vision problem is
observed during the use of the checklists and vision screening tests
mentioned, it is strongly recommended that the child be referred to an
ophthalmologist for further testing.

During a regular eye exam, the ophthalmologist can conduct tests which
can accurately diagnose RP. These tests include a visual field test to assess
side vision, psychophysical testing to evaluate color and contrast vision,
and dark adaptation testing. In addition, the ophthalmologist can conduct
the definitive test for RP, electroretinography (ERG). The ERG may need to
be repeated several times to confirm or disprove the diagnosis.

An ERG measures the electricity given off by nerve impulses in the retina
of the eye. The test, which is generally painless, is done by having the
patient wear special contact lenses while looking at a flashing light. The
ERG records the electrical pulses from the retina in response to the light
flashes. Patients with RP show significantly lower electrical reponses (Rand
Eye Institute, 2000) An ERG has been found to be 95% accurate in
diagnosing retinitis pigmentosa. (Nevada Dual Sensory Impairment Project,
2000).

Once this exam has been conducted, a reasonably accurate diagnosis of
Usher Syndrome can be made. However, there are other conditions in
which there is a combination of both RP and deafness or hearing loss. In
order to be absolutely certain the condition is Usher Syndrome, the
individual would need to consult a geneticist for further testing. Genetic
testing is the only conclusive way to determine if an individual has Usher
Syndrome.

What to Request During an Eye Exam

Vision is particularly important to all deaf and hard of hearing
individuals. Children with hearing losses should have regular eye exams by
an optometrist or ophthalmologist whether or
not they are at risk for Usher Syndrome.

The eye doctor may not routinely test
for field loss. Field loss screening and other
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tests should be requested during the basic exam. Make sure the following
are included in the complete exam:

a dilated eye exam

field testing

contrast and color sensitivity testing
dark adaptation testing

L=<
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Section 7
What are Some Considerations After the Diagnosis?

For students who have been diagnosed with Usher Syndrome, there are
many new issues to address. Future job training and career goals may
need to be changed or modified to accommodate deteriorating vision.
Safety issues may arise, such as the student’s ability to drive or learn to
drive. It is likely there will be emotional issues surrounding the loss of a
second sense and the associated implications. It is important to be
sensitive to these and other issues which face the student and his or her
family.

It is frequently helpful for families of students with Usher
Syndrome to discuss their questions and concerns with
others in similiar circumstances or even to obtain
counseling. There are several groups that offer support for
persons with Usher Syndrome through “self-help” networks
(e.g., RP Foundation Fighting Blindness).

For students, many of the implications focus around the
classroom and school settings. If teachers, parents, and students are
proactive, education can prepare the student with Usher Syndrome for
employment and independent living. As with all children, many factors
come into play when determining the best educational placement.
Programs should meet all the needs the individual may have in the future,
and provide vocational and mobility training, as well as academics.

In general, a teacher should always be aware of the student’s visual
field, even though the student’s ability to see may vary from day to day.
Consultation with an itinerant teacher of students who are visually
impaired is invaluable. Overall, when identifying skills to teach, take into
account the potential impact both hearing and vision losses have on
learning.

Specific adaptations are helpful for many people with Usher Syndrome.
The following are some suggestions for teachers who have a child with
visual impairments in their classroom. As with any accommodations, these
will vary from student to student and some experimentation will be needed
to determine the best combination of accommodations for any particular
student.

Classroom

Vv Lighting should be adequate and non-glare.
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Teachers should provide group instruction from a non-cluttered
background area and avoid unnecessary movement.

The teacher should never be in front of the windows or other major
light source.

The chalkboard should be clean and printing should be done with a
high contrast color chalk. (Yellow or white on black; black or blue on
yellow, black on white, etc.).

Background colors should be neutral but with texture. Floors and
carpets should not be dark red or brown.

Furniture should be arranged to provide easy movement and open
space. Keep drawers and doors closed. Discuss furniture
rearrangements with the student. Seat the student where he or she
is comfortable - possibly to the front and side where they can

see the chalkboard and the other students in the class.

Print should be maximum contrast. Avoid dittos, but if they must be
used give the student a yellow acetate overlay to use. Twelve- to 18-
point type on non-glare paper is recommended.

Students may need individual copies of wall-hung graphs or charts,
or they may need time to examine these charts close up.

Tests may have to be adapted for individual use, including allowing
students to mark answers on test booklets or providing the test
in a different format.

Techniques

Vv Others may have to adapt their sign language to adjust to the

student’s limited vision. Keeps signs as small and concise as
possible, and increase the duration of each sign. Eventually tactile
signs may be a receptive option.

Begin including more and more tactile and olfactory materials and
cues for the student. A vision teacher or orientation and mobility
specialist may recommend techniques to use during specific activities.

When lighting is inadequate, a sighted guide can help the student
move in unfamiliar areas.

For all tasks, students may need more time to complete the

same work as their peers. When doing repetitive academic work,
students can be assigned half the questions or problems their peers
are assigned to equalize the length of time spent in homework or
academic drill.
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Section 8
What are Some References and Resources?

For more information on Usher Syndrome and on resources available to
assist individuals with Usher Syndrome, contact:

American Association of the Deaf-Blind
AADB

814 Thayer Ave.

Silver Spring, MD 20910

(301) 588-6545

Boys Town National Research Hospital
Usher Syndrome Project

555 North 30th St.

Omaha, NE 68131

(402) 498-6556 (voice)

(402) 498-6631 (TDD)

RP Foundation Fighting Blindness
1401 Mt. Royal Ave., 4th Floor
Baltimore, MD 21217

(410) 225-9400 (voice)

(410) 225-9409 (TDD)

(800) 683-5555

Helen Keller National Center for
Deaf-Blind Adults

111 Middleneck Road

Sands Point, NY 11090

(516) 944-8900 (voice/TDD)

Hearing and Vision Impaired Program
Gallaudet University

800 Florida Ave., NE

Washington, DC 20002

(202) 651-5096 (voice/TDD)

References

Alaska Center for Blind and Deaf Adults and Alaska Services for Children
and Youth with Sensory Impairments. (1994). Usher screening forms.
Anchorage: Author.

Alaska Center for Blind and Deaf Adults and Alaska Services for Children
and Youth with Sensory Impairments. (1994). Information about Usher
Syndrome. Anchorage: Author.



What are Some References and Resources?

Arizona Usher Screening Project. (1995). Vision questionnaire. Tucson:
Arizona School for the Deaf and Blind.

Boys Town National Research Hospital. (1994). What is Usher
Syndrome? Omaha, NE: BTNRH - Genetics Department.

Dahl, S. Pieke. (1992). Usher Syndrome Type I. Seattle, WA: University
of Washington.

Davenport, S.L.H. (1992). Usher Syndrome and Other Conditions with
Vision and Hearing Loss. Bloomington, MN: Sensory Genetics/Neuro-
development.

Davenport, S.L.H. (1995). Usher Syndrome Conference Handouts.
Pittsburgh, PA: TRACES.

Davenport, S.L.H. (1996). Important topics in deafblind education: Usher
syndrome |, Il, and lll. (videotape). Terre Haute, IN: Blumberg Center
for Interdisciplinary Studies in Special Education, Indiana State University.

Davenport, S.L.H. (1996). Important topics in deafblind education:
Patterns of inheritance. (videotape). Terre Haute, IN: Blumberg Center for
Interdisciplinary Studies in Special Education, Indiana State University.

Davenport, S.L.H. (1996). Important topics in deafblind education:
Retinitis Pigmentosa in Usher syndrome. (videotape). Terre Haute, IN:
Blumberg Center for Interdisciplinary Studies in Special Education,
Indiana State University.

Davenport, S.L.H. (1996). Important topics in deafblind education:
Balance. (videotape). Terre Haute, IN: Blumberg Center for
Interdisciplinary Studies in Special Education, Indiana State University.

Davenport, S.L.H. (1996). Important topics in deafblind education:
Genetics and causes of birth defects. (videotape). Terre Haute, IN:
Blumberg Center for Interdisciplinary Studies in Special Education,
Indiana State University.

Davenport, S.L.H. (1995). Usher Syndrome Conference Handouts.
Terre Haute, IN: Indiana Deafblind Services Project.



What are Some References and Resources?

Edwards, L., Goehl, K.S., & Gordon, L. (1992). J. Houghton, Ed.
Profiles: Individuals with deafblindness. Terre Haute, IN: Indiana Deafblind
Services Project, Blumberg Center for Interdisciplinary Studies in Special
Education, Indiana State University.

Foundation Fighting Blindness, (2001). Usher Syndrome. Hunt Valley,
MD: Author. (http://www.blindness.org).

Houghton, J., Coonts, T., & Jordan, B. (1998). Screening for Usher Syn-
drome: A hands-on guide for school nurses. Topeka, KS: Kansas
Deaf-Blind Project.

Illinois Usher Screening Project. (unknown). What you need to know
about Usher syndrome. Springfield, IL: Author.

Indiana Deafblind Services Project. (1997). What is Usher syndrome:
How to recognize the combination of hearing loss and retinitis pigmentosa.
Terre Haute, IN: Blumberg Center for Interdisciplinary Studies in Special
Education.

Morgan, E.C. (Ed.) (1984). The INSITE model. Logan, UT: Utah State
University.

National Institute on Deafness and Other Communication Disorders,
(1989). Usher Syndrome. Bethesda, MD: National Institutes of Health.
(http://www.nidcd.nih.gov/).

Nevada Dual Sensory Impairment Project (2000). What is Usher Syn-
drome? Reno, NV: University of Nevada. (http://unr.edu/unr/colleges/
educ/ndsip/home.html).

National Organization for Rare Disorders, Inc. (NORD). (2000). Usher
Syndrome. New Fairfield, CT: Author. (http://www.rarediseases.org).

North Dakota School for the Deaf (1996). Usher Syndrome procedure.
Devil's Lake, ND: Author.

Rand Eye Institute, (2000). Retinitis Pigmentosa. Pompano Beach, FL:
Author. (http://www.randeye.com).

Samuelson, S. & Zahn, J. (1990). Usher's syndrome. Ophthalmic
Paediatrics & Genetics,11(1): p. 71-6.

e

= Usher Syndrome: ldentification and Understanding



Appendices

Appendix A:
Family Questionnaire

Usher Syndrome: Identification and Understanding

[

42






U U

Aghendices

INDIANA USHER SCREENING PROJECT

Usher Screening Project for Deaf and Hard-Of-Hearing Children

Family Questionnaire

Name of child Birth Date

Today's Date

Address

Phone #

Name of person filling out this form

Relation to student

QUESTIONSABOUT YOUR CHILD

Usher Syndrome: Identification and Understanding

HEARING
How old was the child when (s)he became deaf? years.
Why did (s)he become deaf?
Has (s)he ever worn hearing aids? Yes No
If yes, did the hearing aids help? Yes No
Was the child’ s hearing ever better than it isright now? Yes No
VISION
Has the child ever worn glasses? Yes No
If yes, how old was (s)he when (s)he got glasses? years.
Does (s)he have problems seeing objects far away, but sees up close?

(nearsighted) Yes No
Does the child have problems seeing up close, but sees well far away?

(farsighted) Yes No
Does (s)he have difficulty seeing at night or in the dark? Yes No
Is (s)he afraid of the dark or of shadows? Yes No
Does (s)he have difficulty seeing stars at night? Yes No
Does (s)he have difficulty seeing sign language or gesturesin dim light? Yes No
Does (s)he seem to miss or ignore sign language when outside? Yes No
Does (s)he complain that bright lights hurt or bother him/her? Yes No
Does (s)he need to wear sunglasses in order to seein bright sunlight? Yes No
When entering a new place or going from bright light to dim light or

vice versa, does (s)he ever stop suddenly, stand and look around? Yes No
Does (s)he ever confuse colors? Yes No

If yes, isthe color problem with red & green? Yes No

yellow & blue? Yes No

dark colorslike navy, black, or brown? Yes No
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BALANCE
At what age did (S)he: sit __ mo. crawl — mo. walk alone mo.
Did (s)he have difficulty crawling, or have an unusual crawl? Yes No
If yes, please describe how (s)he crawled or moved about.
Did (s)he walk with the feet wide apart longer than most kids? Yes No
If yes, until what age?
When learning to walk, most children sit down hard on their seats and Yes No
catch themselves with their hands if they start to fall. Did your child do
anything differently?
If yes, describe what happened.
Did (s)he wear out lots of shoes or trip because he/she “shuffled” instead
of picking up his’her feet? Yes No
Do you think (s)heis clumsier than other kids the same age? Yes No
If yes, please describe.
When the child was 3-5 years old, and was going from the car to the
house at night, did (s)he:
stand and wait until someone came to take his/her hand? Yes No
OR
walk to the house by him/herself? Yes No
Does (s)he have prablems now walking on bumpy ground? Yes No
Does (s)he often bump into objects like tables and chairs? Yes No
Does (s)he often knock things over at mealtimes? Yes No
Does (s)he stumble on stairs and curbs? Yes No
When (s)he walks on a curb does (s)he fall off? Don’'t know Yes No
When (s)he walks on a4 inch board does (s)he fall off? Don’'t know Yes No
Does (s)he know how to ride a bicycle (two wheeler)? Yes No
At what age did (s)he learn how to ride? yrs.
How long did (s)he need training wheel s?
Does (s)he know how to swim? Yes No
Does (s)he have prablems seeing stripes on the bottom
of the pool? Don’'t know Yes No
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OTHER HEALTH HISTORY

Were there any problems with the pregnancy? __Yes___ No If yes, please explain.

Were there problems during delivery? ___Yes — No If yes, please explain.

Newborn: Birth weight Birth length Head size

Was the child born prematurely?__Yes __ No If yes, how many weeks early?

Did the baby have any problemslike: ___Yellow jaundice  ____ Breathing problems
— Meningitis — Other:

How long did the baby stay in the hospital after birth? —_______ days

Has the child ever been in the hospital ? Yes No If yes:

DATE/AGE ILLNESSOR INJURY

Has the child or family ever seen a geneticist (a doctor or counselor who knows about
inheritance or how problems are passed down in (families)? Yes No
If yes, who was the geneticist and where (address)?

I's there anything el se we should know about the child?

Usher Syndrome: ldentification and Understanding <



Appendices

These questions are about the child's blood relatives, not relatives by marriage or adoption. The
word “Relation” in the tables below means how that person isrelated to the child, not to you.
When you answer these questions, please think about both the mother’ s and father’ s sides of the
family including the child’ s brothers, sisters, aunts, uncles, grandparents, great-grandparents, and
cousins. Please print clearly.

QUESTIONSABOUT THE FAMILY

Does anyone in the family wear thick glasses, have problems seeing at night or have any other
eyetrouble?
Relation Kind of eye prablem Age when problem started

Does anyone in the family have a hearing problem (deaf, hard of hearing, sudden hearing loss,
slow loss of hearing)?
Relation Kind of hearing problem Age when problem started

Does anyone in the family have neurological problems like seizures, dizziness, fainting spells,
cerebral palsy, brain damage, or any other problem with the brain, spinal cord, or nerves?
Relation Kind of neurological problem Age when problem started

The following information is being collected for research purposes. Some types of Usher
Syndrome are tied to specific cultures. Thisinformation is optional and will be kept confidential.

Ethnic background (check all that apply): European (what country )
— Asian (what country ) Hispanic — African American
—— AmericanIndian __ Pacific Ilander ____ Other (what country )

Who in the family does the child look like?

Arethe child’'s mother and father related to each other, that is, are they cousins, even distant
cousins? Yes No

Adapted with permission from Davenport, S. (1993). Vision screening project. Bloomington, MN: Author
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Appendix B:
Student Behavior Questionnaire
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INDIANA USHER SCREENING PROJECT

Behavior Questionnaire

— Teacher — Parent —— Other Date:
— Support Dorm

As asupport person/family member, you are in a unique position to notice signs of vision
problems, which may affect learning, in your student(s). These problems are not detectable
by an eye chart test and can be overlooked during a quick screening. Please take afew
minutes to help us identify those students who may benefit from areferral to an optometrist,
ophthalmologist, or vision specialist. Thisform should take less than three minutes per
student to complete.

Name of Child:

Birth Date: Completed by:

Time most often observed:

Have you noticed any of the following? (If yes, put an “X” in the blank.) If aparticular
behavior does not apply, mark the behavior as non-applicable (NA).

Night Blindness
can’'t see when coming in from bright sunlight
trips over things when light changes or light isdim
stays near light in a darkened room or at night
positions oneself so light falls on the face of a speaker
may want to enter aroom before it is darkened (e.g., movie theater)
avoids conversations in darkened areas
may stagger or lose balance after an oncoming car has passed at night
has problems reading under some lights or in dimly lit areas

Visual Field
stumbles on stairs and curbs
bumps into people, tables, and chairs
may bump or tip over objects placed to the side at meal times
startles easily
seems to hold objectsin unusual positions when looking at them
turns head while reading across a page
uses fingers to mark place while reading
can't find small objects that have been dropped
failsto glance at another person’s hand waving from the side
Isquiet or may edge to one side when in alarge group
frequently misses or fails to understand group instruction

Usher Syndrome: ldentification and Understanding <
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Glare
squints and shades eyes in bright lights or fluorescent lighting
likes to wear sunglasses even in abuilding, but especially in bright sunlight
may appear awkward when exiting from a building (when faced with bright
lights)
Contrast
has difficulty reading light copies or ditto copies
can’'t see stars at night
often spills when pouring liquids
eyes become watery and red when reading

Acuity
holds book close to eyes, or bends to read
sits near blackboard

Balance
late learning to walk (past 15 months)
is considered clumsy
loses balance easily in dark
can’'t ride abicycle or required along timeto learn

Other
isfrequently last in completing group activities
exhibits anxiety in new areas
often last to enter aroom
may have repetitive behavior or routines at particular times
may fail to participate fully in group activities associated with new situations
in the dark
frequently hesitates at the top or bottom of the stairs
avoids walking or running in unfamiliar areas, especially when thereis
bright sunlight or in adarkened area
constantly appears to be visually scanning a group
appears stubborn or rude
Does the child wear glasses or contacts?
If yes, for reading only?
for distance only?
— all of thetime?

Adapted from: Illinois Usher Screening Project. (unknown). What you need to know about Usher Syndrome. Springfield,
IL: Author, and Arizona Usher Screening Project. (1995). Vision questionnaire. Tucson: Arizona School for the Deaf

and Blind.
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Appendix C:
Student Interview Questionnaire
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INDIANA USHER SCREENING PROJECT

Student I nterview Questionnaire

Student: Date of Birth:
Date:

Noteto the Interviewer: Pleasetake a minute to complete this questionnaire with your
student and/or student and the interpreter. Thisisto be completed for students age 8 and
above or beginning in the third grade and continuing through high school. Circlethe
response given.

Ask the Sudent:

When you walk inside a dark movie theater or room, how long does it take you to adjust
(e.g., acouple of seconds, one minute, or longer)?

When you come inside from a bright, sunny day, isit hard to see

things and people? yes no
Do you trip over things? yes no
Does sunlight hurt your eyes? yes no
Do you often spill liquids when pouring them into a cup or glass? yes no
Can you see starsin the sky at night? yes no

If someone waves to you from the side, do you see them when you

are not looking at them? yes no
Isit hard to find small objects when you drop them on the floor? yes no
Do you bump into people, chairs, or things? yes no
Do you have trouble riding a bicycle? yes no

Do you sometimes knock over a glass of water or other objects
on the table at mealtimes? yes no

Adapted with permission from:
North Dakota School for the Deaf (1996). Usher Syndrome procedure. Devil’s Lake, ND: Author
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Appendix D:
Balance Test
Documentation Form
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INDIANA USHER SCREENING PROJECT

Student’s Name: Age:

Date:

BALANCE TEST

Procedure: Conduct both of these tests.

Feet Together
The student needs to stand with the feet together, arms stretched out from the side of the

body, and eyes open. The examiner stands behind the student while gently pushing on either
side of the student’s torso. (Note: the student may lose balance quickly so be ready to support
him or her.) Document whether the student was able to maintain his or her balance. Repeat as
needed. Conduct the same procedure, but this time the student’s eyes need to be closed.
Document the student’s reaction. Repeat as needed.

Maintains Balance Loses Balance
Eyes open with feet together 1. 2. 3. 4 1. 2. 3. 4
Eyes closed with feet together 1. 2. 3. 4 1. 2. 3. 4

One Foot in Front of the Other

The student needs to stand with one foot in front of the other, arms stretched out from the
side of the body, and the eyes open. The examiner stands behind the student while gently
pushing on either side of the student’s torso. (Note: the student may |ose balance quickly so
be ready to support him or her.) Document whether the student was able to maintain his or
her balance. Repeat as needed. Conduct the same procedure, but this time the student’s eyes
need to be closed. Document the student’s reaction. Repeat as needed.

Maintains Balance Loses Balance
Eyes open with one foot in front 1. 2. 3. 4 1. 2. 3. 4
of the other
Eyesclosed withonefootinfront 1. 2. 3. 4. 1. 2. 3. 4
of the other

Adapted from: North Dakota School for the Deaf. (1996). Balance. Devil’s Lake, ND: Author.
Reprinted with the permission from: Kansas Services to Students with Dual Sensory Impairments Project (KSDIP).
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Appendix E:
Field Screening
Documentation Form
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INDIANA USHER SCREENING PROJECT

Student’s Name: Age: Date:
FIELD SCREENING TEST

Procedure: (Conduct either the wiggling fingerstest or the two fingerstest.)

Wiggling Fingers Test
Thistest should be conducted with both of the student’s eyes open. The examiner should face

the student at arm’s length. The student is given instructions to look at the examiner’s nose,
and tell the examiner when he or she sees the examiner’s fingers. The examiner extends both
arms from the side of the body. The examiner bends both wrists and begins wiggling fingers
while moving his or her arms closer to the student. Document at which point the student was
ableto first see the moving fingers. Continue bringing hands in closer toward the examiner’s
body to detect for ring scotomas. Conduct the test for both horizontal and vertical planes.

Two Fingers Test
Thistest should be conducted instructing the student to keep both eyes open. The examiner

should face the student at arm’s length. The student is given instructions to look straight at
the examiner’s nose, the examiner holds one or two fingers to the side of his or her own
visual field. The student is asked whether one or two fingers are present. Document at which
point the student was able to see the fingers. Continue bringing hands in closer toward the
examiner’s body to detect for ring scotomas. Conduct the test for both horizontal and vertical
planes.

Results: Color in the areas the student was able to see. Use a dark color.
Horizontal
Right eye L R
Left eye
Both eyes
CHILD
Results: Color in the areas the student was able to see. Use a dark color.
Vertical
Right eye
Left eye
Both eyes
CHILD

Adapted from: Davenport, S. (1996). Vision screening project. Bloomington, MN: Author.
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Appendix F:
Cone Adaptation
Documentation Form
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INDIANA USHER SCREENING PROJECT

Student’s Name: Age:

Date:

CONE ADAPTATION TEST

Procedure:

Scatter the squares from the Cone Adaptation Test in ajumbled heap on adark table
or carpet. The lights in the room should be dimmed to imitate twilight or dusk. The
lighting needs to be even in the room. To seeif the lights are dimmed to the correct
level, ask the student whether he or she can see your fingers as you are signing. If the
student can, then it istoo bright in the room. Ask the student to pick up the white
sguares and note how long the student takes to complete the task. Then, ask the stu-
dent to sort the red squares from the blue squares. Document the start time, stop time,
and total time it took to complete the task. Document the number of squares sorted
correctly. Conduct this test two times for each student.

Results:
Time Started Time Started
Time Stopped Time Stopped
Total Time Total Time
No. Correct No. Correct
(white) (blue) (red) (white) (blue) (red)

The Cone Adaption Test may be obtain by contacting:
Vision Associates
7512 Dr Phillips Blvd #50-316
Orlando, FL 32819
407-352-1200, FAX 407-352-5632

Adapted from: Davenport, S. (1996). Vision screening project. Bloomington, MN: Author.
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Appendix G:
Usher Screening Forms
Checklist
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INDIANA USHER SCREENING PROJECT

Student’s Name: Birth Date:

USHER SCREENING FORMS CHECKLIST

Dat
1. Family Questionnaire
Completed.........ccoovviiiiiii
Audiogram attached (if applicable)........

2. Student Questionnaire...............coceueenen.

3. Behavior Observations

4. ConeAdaptation..........cccovvvviiiiniinninnn

5. FeldScreening.........ooovvviiiiiiiiiiniinnn.

6. Balance Screening..........covcvviiiiiininn .

7. Additional Comments..........ccovvvviiiinennn.

Adapted from: Davenport, S. (1996). Vision screening project. Bloomington, MN: Author.
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Appendix H:
Usher Screening Data
Summary Form
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