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By the time Max was two
years old, his parents noticed
he was not like other chil-
dren. He did not play with

other children. He seldom talked,
and he no longer seemed to use the
words he once knew. He was
becoming lost in his own little
world, and the doctors were not
doing anything to help. His parents
wondered what was happening to
their son and what they could do to
stop it. 

That was four years ago. Since
then, Max has been to countless
doctors and physical, speech, occu-
pational and visual therapists. He is
among the growing number of chil-
dren diagnosed with autism every
year. 

In 1943, child psychiatrist Leo
Kanner first described what we
now know as autism.1 - 4 Before the
mid-1980s, the literature described

autism as a psychiatric disorder
caused by parents who did not suf-
ficiently love their children. 

Since the 1980s, however, autism
has been recognized as a neuro-
developmental disorder defined by
an impairment in social interactions
and communication with restricted,
repetitive, stereotyped patterns of
behavior, interests and activities.2 , 4

Characteristics of autism include
failure of language development,
lack of the eye contact, minimal
curiosity and imaginative play that
most children possess, and absorp-
tion in repetitive tasks. 

Many systemic and ocular condi-
tions are linked with autism. Also,
there is a strong association
between autism and mental retard-
ation, epilepsy, disruptive behaviors
and learning difficulties.2 A l t h o u g h
more than 60 years have passed
since autism was first described,

researchers continue to debate its
cause, diagnosis and management.

E p i d e m i o l o g y
Autism spectrum disorders (ASD)

represent a variable group of condi-
tions that have several similar char-
acteristics. According to the fourth
edition of the Diagnostic and Statis-
tical Manual (DSM-IV), ASD—also
referred to as pervasive develop-
mental disorder (PDD)—includes
five conditions: autistic disorder,
Asperger syndrome, Rett syndrome,
childhood disintegrative disorder
and pervasive developmental disor-
der not otherwise specified (PDD-
N O S ) .3 - 5

At one time, autism was consid-
ered rare, only occurring in three to
five per 10,000 children.6 , 7 H o w e v-
er, a report from the Centers for
Disease Control and Prevention
(CDC), which includes data from

As many as one in 150 ch i l d ren are born with autism. But autism—and the oc u l a r
con d i ti ons assoc i a ted with it—is not the same in every child. Every optom etrist mu s t
u n derstand the con d i ti on and be able to examine an auti s tic pati ent. 
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14 states, estimated the overall
average prevalence of ASD to be as
high as 6.6 per 1,000 children, or
approximately one in 150 children.8

A review of the literature shows a
prevalence of 12.6 to 59 per
1 0 , 0 0 0 .9

Many theories have been devel-
oped as to why this increase in inci-
dence has occurred. The increase
may be the result of better detec-
tion, improved public and physician
awareness, and increased diagnosis
of the disorder. On the other hand,
can those three factors truly
account for a jump from five per
10,000 to one in 150? Whether
there is an actual increase in the
amount of cases is still unresolved.

Another pattern: The diagnosis
of ASD is three to four times
greater in males than females.6 , 7 , 1 0 , 1 1

Researchers suspect that females
have a greater threshold than males
for brain dysfunction, meaning that
the brain dysfunction or genetic
influence in females would have to
be of greater severity to cause
a u t i s m .1 2

Developmental regression occurs
in 25% to 30% of autistic children
between 15 and 21 months of age.2

Regression results in the loss of
skills that the child previously
acquired. This includes the loss of
words, communication skills or eye
contact; withdrawal from other
people; a different sleep pattern;
and changes in eating habits. Lan-
guage is the first skill to regress.
Parents and physicians often find

this change most noticeable,
because language regression is not
typical in developing children.1 3

Physicians should also be aware
that a high percentage of children
with autism, approximately 75%,
are also considered mentally retard-
e d .2 , 1 4 Furthermore, there is a 10%
correlation of autism with other
known medical disorders, such as
tuberous sclerosis, fragile X syn-
drome, Down syndrome, neurofi-
bromatosis-1, phenylketonuria and
congenital rubella syndrome.2 , 4

E t i o l o g y
The etiology of autism remains

controversial. While many studies
focus on finding “the cause,” recent
studies suggest that multiple fac-
tors, including organic, environ-
mental and genetic causes, are
involved. Many abnormalities
involving the brain have been docu-
mented in the autistic population.
Brain size, cerebellar abnormalities
and serotonin levels have been
investigated in the recent past—but,
which, if any, of these factors fits
into the autism puzzle is theoretical,
at best.7 , 1 5 - 1 7

Possible etiologies of autism
i n c l u d e :

• V a c c i n e s. Researchers and par-
ents have grown concerned about
the relationship between autism and
the measles-mumps-rubella (MMR)
vaccine. Researchers postulated this
causal link due to the temporal rela-
t i o n s h i p .1 8 The MMR vaccine is
given to children at 12 months, and

autism is generally identified
between 15 and 21 months of
a g e .2 , 1 9

Recent scientific evidence has
shown both a positive and negative
association between the MMR vac-
cine and the development of
a u t i s m .1 9 , 2 0 In a study of 498 autistic
patients, researchers reported no
difference in the age at diagnosis
between children vaccinated before
or after 18 months of age and those
never vaccinated.1 9 D e v e l o p m e n t a l
regression—a hallmark sign of
autism—was not clustered in the
months after vaccination. Even
though this study—and many oth-
ers—strongly rebuts the vaccine
hypothesis, there are a multitude of
studies that say the opposite. Two
recently published studies found
patterns indicative of clinical mer-
cury toxicity in a group of autistic
p a t i e n t s .2 1 , 2 2 Also, those with a
greater severity of ASD had the
highest evidence of toxicity. This
debate is far from over as scientists
and clinicians all over the world
continue to research this topic. 

Excessive mercury exposure (par-
ticularly thimerosal, which is put
into vaccines to prevent bacterial
contamination) has been hypothe-
sized to cause autism. Historically,
thimerosal was included in multi-
ple-use vaccines, but it currently is
not present in the MMR, polio or
varicella vaccines.2 3

The thimerosal theory is contro-
versial, but current scientific evi-
dence neither proves nor disproves

REVIEW OF OPTOMETRY  MAY 15, 2007 83

Release Date: May 2007 
Expiration Date: May 31, 2008 
Goal Statement: With the rise in the number of children diagnosed
with autism, it is imperative that optometrists must understand the
condition and the ocular findings associated with it, and be able to
examine the autistic patient. This course describes the etiology of the
condition, the systemic assocations, the diagnosis, treatment, ocular
associations and ocular examination for patients with autism.

Faculty/Editorial Board: Marc B. Taub, O.D., and Robyn Russell, B.S.
Credit Statement: COPE approval for 2 hours of CE credit is pending
for this course. Check with your state licensing board to see if this
counts towards your CE requirement for relicensure.  
Joint-Sponsorship Statement: This continuing education course is
joint-sponsored by the Pennsylvania College of Optometry.
Disclosure Statement: The authors have no relationships to dis-
c l o s e .

082_RO507_OSC_F9.qxd  6/7/07  2:17 PM  Page 83



a link between thimerosal and neu-
rodevelopmental disorders. A 2002
study examined 61 infants who
received immunizations containing
thimerosal between 1999 and 2000.
The researchers measured blood
mercury levels at various times over
30 days, and all the measurements
were below the current recom-
mended safety levels.2 3

Another study in 2003 looked at
more than 120,000 infants; it found
no consistent statistically significant
associations between exposure to
vaccines containing thimerosal and
a wide range of neurodevelopmen-
tal problems, including autism,
attention deficit disorder (ADD),
language delays, sleep disorders,
emotional disorders and tics.2 4

The most recent CDC investiga-
tions of this alleged association will
not be released until 2008.8 C u r-
rently, no vaccines containing
thimerosal, except for the influenza

vaccine, are given to infants. In
1999, the American Academy of
Pediatrics (AAP), the Advisory
Committee on Immunization Prac-
tices (ACIP) and the United States
Public Health Service (PHS) each
recommended that thimerosal be
removed from all vaccines as soon
as possible.2 3

• G e n e t i c s. While certain regions
of the genome are of interest to
researchers, the lack of genetic
proof of autism indicates just how
complicated this disease is. Genetic
studies involving twins and siblings
show that there is indeed a link, but
the “how” has not been easily
found. A difference has been docu-
mented in the correlation between
fraternal (dizygotic) and identical
(monozygotic) twins. Fraternal
twins have a 30% concordance for
ASD, and identical twins have a
92% concordance.2 5 Risk of recur-
rence within families is between 2%

and 7%, and the relative risk is 50
to 200 times higher than in the gen-
eral population.7

Another indication that genetics
plays a role in the autism picture:
the high number of documented
comorbidities. Between 3% and
25% of individuals with fragile X
syndrome have autism, and the
prevalence of epilepsy in autistic
children ranges from 7% to
1 4 % .2 6 , 2 7 Associations with tuberous
sclerosis, Down syndrome, cerebral
palsy and neurofibromatosis have
also been noted.6

Systemic Manifestations
Autism spectrum disorder

encompasses many levels and vari-
eties of behavior and intelligence. A
diagnosis of autistic disorder is
based on either the DSM-IV criteria
or the similar ICD-10 classification.
(See “DSM-IV Diagnostic Criteria
for Autistic Disorder,” below. )
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DSM-IV Diagnostic Criteria for Autistic Disorder1 0

A.  A total of six (or more) items from categories 1, 2 and 3 with at least two from 1 and at least one each from 2 and 3 are required 
in order to diagnose autism. Categories B and C must also be met. 
1. Impairment in social interactions.

•  Marked impairment in the use of multiple nonverbal behaviors, such as eye-to-eye gaze, facial expression, body postures and ges-
tures to regulate social interaction.

•  Failure to develop peer relationships appropriate to developmental level.
•  A lack of spontaneous seeking to share enjoyment, interests or achievements with other people.
•  Lack of social or emotional reciprocity.

2. Impairment in communication.
•  Delay in, or total lack of, the development of spoken language.
•  In individuals with adequate speech, marked impairment in the ability to initiate or sustain a conversation with others.
•  Stereotyped and repetitive use of language or idiosyncratic language.
•  Lack of varied, spontaneous make-believe play or social imitative play appropriate to developmental level.

3. Repetitive behaviors and stereotyped behavior patterns.
•  Encompassing preoccupation with one or more stereotyped and restricted pattern(s) of interest that is(are) abnormal either in 

intensity or focus.
•  Apparently inflexible adherence to specific, non-functional routines or rituals.
•  Stereotyped and repetitive motor mannerisms.
•  Persistent preoccupation with parts of objects.

B.  Delays or abnormal functioning in at least one of the following areas, with onset before age 3: 
•  Social interaction.
•  Language, as used in social communication.
•  Symbolic or imaginative play.

C.  The disturbance is not better accounted for by Rett disorder or childhood disintegrative disorder.
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Using the DSM system, clinicians
evaluate three main categories of
b e h a v i o r :1 0

• Impairment in social interac-
t i o n. This includes lack or
decreased eye-to-eye gaze, minimal
to little facial expression, failure to
develop peer relationships, and lack
of social or emotional reciprocity. 

• Impairment in communication.
This involves the delay or total
absence of the development of spo-
ken language, inability to sustain a
conversation, and lack of make-
believe/imaginative play. 

• Repetitive, stereotyped behav-
ior patterns. Children with autism
are inflexible to changes in routine,
show repetitive motor mannerisms,
and are preoccupied with parts of
an object. 

Abnormal functioning must be
observed in at least one of these
areas prior to age 3 in order to
diagnose ASD.1 0

Conditions within ASD are diag-
nosed according to additional
behavioral categories. Diagnoses of
atypical autism and PDD-NOS are
reserved for cases in which there is
significant impairment in all three
DSM-IV areas, but the specific cri-
teria cannot be met. Also, these
diagnoses can be considered with
late onset or atypical cases and
those with subthreshold sympto-
m o l o g y .6

Asperger syndrome is at the high-
er functioning end of ASD. It differs
from autism in that the patient has
normal intelligence and no signifi-
cant delay in language develop-
m e n t .2 8 Also, these children are able
to speak and read in their early
childhood years.2 9

Asperger syndrome, under the
umbrella of ASD, is more common
in males, and there is a high associ-
ation among family members,
although no specific inheritance
pattern has been established.1 2

Ocular Manifestations 
The literature contains little

information concerning the visual
abilities of autistic children. (S e e
“Common Ocular Findings in
Autism Spectrum Disorders,”
b e l o w .) These patients are often dif-
ficult to examine due to their limit-
ed communication skills and
unpredictable behavior. Patients
with autism often exhibit “atypical
gaze or gaze avoidance” and mani-
fest stereotyped behaviors, such as
eye pressing, hand flicking and light
g a z i n g .3 0 , 3 1

Refractive error and visual acuity
are highly variable in this patient
base. A study of 34 autistic children
found a highly variable range in
Snellen acuity and refractive error.
Refractive error, as measured with
near retinoscopy, was significant in
44% of patients.3 2 An examining
clinician must be careful not to rely
on visual acuities as a predictor of
refractive error in this population,
as discrepancies have been docu-
m e n t e d .3 1

Strabismus can also be of con-
cern. In the refractive error study,
seven out of 34 autistic children
(21%) had an intermittent strabis-
mus (one esotrope and six exo-
t r o p e s ) .3 2

In another study, by developmen-
tal optometrist Randy Schulman,

84% (27 out of 32) of the patients
studied exhibited strabismus. One
explanation that the author pro-
vides is the patient base’s resistance
to occlusion. Two things to note
relating to this study: nine patients
exhibited paradoxical strabismus
(exotropia and esotropia), and most
cases were intermittent.3 3

Oculomotor findings, specifically
pursuits and saccades, have been
found to be deficient in patients
with ASD.3 4 , 3 5 One study measured
the voluntary, horizontal non-pre-
dictable saccades of 11 patients
with autism or autism-like condi-
tions. Six of the 11 subjects had
abnormal eye movements. Saccades
were hypometric in six subjects and
were of reduced velocity in four.3 4 A
second study investigated pursuits
and fixations, finding that 50% had
poor pursuits and 78% had poor
f i x a t i o n .3 3 A poorly functioning
oculomotor system further compli-
cates the learning process for this
population. 

Due to the increased prevalence
of strabismus, you might also
expect lower levels of stereopsis.
Several clinical studies show that
this is the case. Dr. Schulman tested
25 autistic patients and found 60%
responded positively to stereo fly.
Of those patients that responded
positively, 73% were able to cor-
rectly identify several animals on
stereopsis testing.3 3

One retinal condition known to
affect patients with autism is
Leber’s congenital amaurosis
( L C A ) .3 6 , 3 7 Leber’s is an autosomal-
recessive inherited condition that
causes childhood blindness in three
out of 100,000 people and accounts
for approximately 20% of children
in schools for the blind.3 8 , 3 9 W h i l e
the retina may continue to change
throughout adulthood, vision loss
generally does not occur past child-
h o o d .3 8 Not surprisingly, nystagmus
and strabismus are found in greater
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Common Ocular Findings in
Autism Spectrum Disorders
• Variable refractive error
• Strabismus
• Oculomotor dysfunction
• Atypical gaze or gaze avoidance
• Eye pressing
• Hand flicking 
• Light gazing
• Side looking
• Visual inattention
• Poor visual awareness of surroundings
• Fascination with spinning objects, lights
and shadows, and bright metallic objects
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numbers in those with LCA. 
Children with LCA may poke

their eyes or press on them to evoke
a visual response. This may cause
such problems as corneal abrasions,
cataracts and a sunken appearance
of the eyes. Treatment for this con-
dition involves the use of low-vision
devices to improve various aspects
of visual function.3 8

Associated Conditions 
The initial medical evaluation of

a child with autism should be tai-
lored to include many associated
comorbidities. Besides hearing and
visual examinations, a full physical
examination and history are vital.
But, while many conditions are
found in greater numbers in the
autistic population (see “Comor-
bidities Associated with Autism,” at
r i g h t), fragile X is the only one that
requires specific attention without
indication. 

• Fragile X syndrome. This X-
linked recessive disorder is consid-
ered the most common inherited
cause of mental retardation.4 0 , 4 1 T h e
prevalence of fragile X in autism is
approximately 2.1%, but the per-
centage of autism in fragile X is
estimated to be between 25% and
33%. 

Common physical features of a
child with fragile X are an elongat-
ed face and increased body weight,
height and head circumference.4 0 , 4 2

Connective tissue disorders, heart
defects and central nervous system
issues are common in patients with
this condition. 

High refractive error, strabismus
and nystagmus are all found in
greater frequency in patients who
have fragile X vs. the general popu-
lation. Other ocular anomalies
associated with fragile X include
prominent epicanthal folds, ptosis,
blepharitis and mild vessel tortuosi-
ty in the posterior segment. Percep-
tual deficiencies in auditory

processing and auditory motor inte-
gration have been linked to fragile
X .4 3

• Tuberous sclerosis (TS). This
condition also is often found in
association with autism. TS is a
neurocutaneous autosomal-domi-
nant disorder characterized by
hamartomatous growths that can
occur in almost any tissue.4 , 4 4 T h e
prevalence of autism in TS is esti-
mated from 16% to more than
65%, while the prevalence of TS in
autism is only between 8% and
1 4 % .4

Ophthalmic features associated
with TS can be classified as retinal
or non-retinal. Retinal findings
include astrocytic hamartomas and
pigmentary disturbances ranging
from hyperpigmented to hypopig-
mented (“punched-out”) areas.
Non-retinal findings include
angiofibromas of the eyelids;
coloboma of the iris, lens and
choroids; strabismus; poliosis of the
eyelashes; papilledema; and sector
iris depigmentation.4,44 

• Down syndrome (DS). Some
experts have argued that the comor-
bidity of autism and Down syn-
drome is no higher than chance.
But, once the effects of mental
retardation are factored out, the
associated prevalence of DS is much
greater in autistic patients than in
the general population. 

DS is the most common human
chromosomal abnormality (i.e., an
extra chromosome in autosome
pair 21).4 5 Approximately 75% of
conceptions with trisomy 21 die in
utero, while 50% of those that sur-
vive birth can expect to live longer
than 50 years. Systemic manifesta-
tions include neurologic, craniofa-
cial, visceral, hematologic and
immunologic abnormalities.4 3

Essentially every ocular tissue is
affected in DS. Those with DS have
decreased ability to fight infection,
so they are predisposed to blephari-
tis, blepharoconjunctivitis, chalazia
and other lid infections.4 3 K e r a t o-
conus has been reported in 5.5% to
8% of patients with DS.4 6 C o r n e a l
hydrops also has been described in
many cases and occurs more fre-
quently in those with DS.4 6

Although Brushfield spots occur
in up to 90% of people with DS,
they are not a diagnostic finding.4 7

The spots appear as tiny gray-white
areas of depigmentation in the iris
and are seen in a ring around the
pupil. Histopathologic reports
describe them as condensations of
collagenous tissues in the anterior
iris stroma. They are “surrounded”
by areas of stromal fiber hypopla-
s i a .4 8 These spots are found most
commonly in those with blue- and
hazel-colored irides.4 9

Cataracts in people with DS can
be congenital or arise early in life.
They have been described as arcu-
ate, sutural (punctate or feathery in
appearance) or flake.5 0 C o n g e n i t a l
cataracts occur at a higher rate (4%
to 6%) in people with DS.5 1 , 5 2 T h e r e
is no evidence that these findings
are progressive in nature. High
refractive error, strabismus and nys-
tagmus are all found in higher
amounts in the DS population.4

Diagnosis 
Diagnosing a patient with autism

is a multi-disciplinary team project.

Comorbidities Associated
With Autism
• Fragile X syndrome
• Tuberous sclerosis
• Down syndrome
• Neurofibromatosis type I
• Angelman syndrome
• Prader-Willi syndrome
• Anorexia nervosa
• Cerebral palsy
• Epilepsy
• Hydrocephalus
• Fetal alcohol syndrome
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The diagnostic team should include
a physician, psychiatrist, speech and
language therapist, occupational
therapist and social worker/school
counselor. Each team member per-
forms different tests to arrive at a
diagnosis. One individual profes-
sional and one test are insufficient
for a definitive diagnosis of autism.

Besides a general health evalua-
tion (including standard blood
work), a medical professional
should evaluate autism patients for
levels of lead, iron, vitamin B1 2 a n d
folate. Allergy testing and hair
analysis may be investigated for
heavy metals, nutrient and fungal
levels. Chromosomal analysis and
DNA assessment also should be
considered to rule out fragile X syn-
drome and other genetic
c o n d i t i o n s .6

Treatment 
Many different treatment

approaches exist, but their goals are
similar: the reduction of problemat-
ic behaviors that interfere with
learning, and the promotion of
growth in the areas of communica-
tion, cognition and self-help skills.7

Due to the recent increase in the
diagnosis of autism, few long-term
studies are available to prove the
benefit of intensive therapies (i.e.,
speech/language and occupational),
but positive evidence exists for
short- to medium-term improve-
ments. Therapy should be initiated
prior to age 4, as early intervention
is critical for the most benefit. Fif-
teen to 25 hours of intervention per
week is considered sufficient.6

There is no medical cure for
ASD, but medications can treat
some of the associated symptoms
and comorbidities.4 , 8 , 1 5 P h a r m a-
cotherapy targets those specific
symptoms that affect a patient’s
daily life. For example, stimulants
such as clonidine and atomexitine
may help patients who have symp-

toms of attention deficit hyperactiv-
ity disorder (ADHD), while patients
with sleep disorders may benefit
from melatonin. 

Selective serotonin reuptake
inhibitors (SSRIs) may lessen ritual-
istic/compulsive behaviors and anx-
iety. Use of SSRIs, mood stabilizers
such as carbamazepine, and
antipsychotics such as risperidone
may help control behaviors such as
aggression and self-injury, which
require a careful approach.4 E v e n
though these medications can
improve facets of a patient’s life,
they can cause ocular side effects
such as changes in pupillary
response and accommodation.4 3

Due to the variable nature of
autism, patient response to treat-
ment also varies. Children with less
severe autism and better cognitive
abilities may respond better than
those with more limited capabili-
ties. Approximately 15% of
patients can achieve a reasonable
amount of self-sufficiency as adults,
and another 15% to 20% function
with minimal support.7

Alternative therapies are a hot-
button topic in the ever-evolving
management of ASD. While even
less evidence exists than for tradi-
tional therapies, parents are eager
to try anything to help their chil-
dren. Vitamin B1 2 and magnesium
treatment, auditory integration
therapy, heavy metal chelation, and
casein/gluten-free diets are some of
the more common alternative treat-
m e n t s .7 Additional treatments that
are popular and have been promot-
ed by the Autism Research Institute
include antifungals and probiotics,
DMG, amino acids and essential
fatty acids as well as vitamins A
and C. Parents should seek out a
developmental pediatrician with
experience with autism and DAN!
(Defeat Autism Now!) protocols.5 3

If that is not possible, parents
should discuss the pros and cons of

REVIEW OF OPTOMETRY  MAY 15, 2007 87

Testing the patient response to yoked
prism. We are evaluating if a small
amount of prism is of benefit.

Extraocular muscle testing with a light-
up toy.

Gross motor testing with a toy.
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all therapies with their child’s cur-
rent physician prior to altering or
starting a new treatment. Because
many parents of children with ASD
pursue alternative therapies, it
behooves primary care physicians
to become familiar with the more
popular ones and approach the
issue objectively and compassion-
a t e l y .

When prescribing a spectacle cor-
rection for autistic patients, keep in
mind that a little might go a long
way. Don’t glance over that low
hyperopic prescription without a
second thought. It might be what
your patient needs to help turn on
his world. 

Another option for many of these
patients is the use of low amounts
of yoked prism. During your assess-
ment, don’t forget to get your
patient out of the chair and witness
how he or she interacts with the
environment. 

Try five prism diopters of yoked
prism in several different directions
to elicit an improvement in walk-
ing, sitting down and even playing
catch. If one direction works best,
introduce a lower amount into the
spectacle prescription. Yoked prism
alters the oculomotor state, affect-
ing sensory function. Deficits in
sensory function are one of the hall-
mark findings in a patient with
a u t i s m .5 4

Examination Altera t i o n s
The visual examination of a child

with a developmental delay or
learning disability caused by autism
is challenging—but not impossible.
It helps if you see the child in the
morning and when he or she is not
tired or hungry. Waiting time
should be minimal, and the family
should not feel rushed. Because of
the behaviors and lack of communi-
cation, they may need to give rein-
forcements for cooperation, so be
flexible. 

Many alternative techniques can
provide the information needed to
properly diagnose and manage
refractive and disease conditions.
For instance, Snellen acuities may
not be an option, but tumbling E’s,
Randolt C’s, and even Teller prefer-
ential acuity cards can be used as
an alternative. If the patient is
averse to wearing glasses, use the
Lang stereo test, which does not
require them. Use penlights or fin-
ger puppets to assist in attaining
pursuits, saccades, cover test, NPC,
binocular indirect and many other
exam techniques. 

Creativity is key, but don’t be
surprised if the examination
requires multiple visits to get all the
desired information. 

Make use of exam alternatives to
help you provide the best care for
your patients. (See “Alternative
Techniques for Examination Proce-
dures,” page 89.) Detailed informa-
tion on how to perform these
techniques can be found in books
available through organizations
such as the College of Vision Devel-
opment (w w w . C O V D . o r g) and the
Optometric Extension Program
(w w w . O E P . o r g) or through retail-
ers such as Amazon.com.

Despite improvements in the
screening instruments used to diag-
nose children with autism, identifi-
cation of the disorder—especially in
infants—can be challenging. With
the rise in the rates of ASD, all pri-
mary-care doctors will likely be
called on to treat this patient popu-
lation. As with other populations
that have special needs, autistic
patients require more time, energy
and patience from the doctor. Fur-
ther, optometrists will be an essen-
tial part of the diagnosis and
treatment team. Working with
other professionals such as occupa-
tional, speech and language and
physical therapists as well as the

primary care physician, teachers,
reading specialist and of course the
parents, optometrists can help to
make a difference in these children’s
lives—children like Max. 

Dr. Taub is an assistant profes-
sor of optometry at the Southern
College of Optometry, in Memphis,
Tenn. His areas of interest are pedi-
atrics, vision therapy and the care
of patients with developmental dis-
orders. Ms. Russell is currently a
third-year student at Nova South-
eastern University College of
Optometry, in Fort Lauderdale,
Fla. Following graduation in 2008,
she plans to pursue a residency in
pediatrics and binocular vision.
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Alternative Techniques for Examination Procedures
Examination Procedure Alternative Technique
Color vision testing Color Vision Testing Made Easy
Stereo vision testing Lang stereo 

Stereo fly
Random dot E

Visual field testing Use of toys or puppets
Accommodative testing Monocular estimated method 

Bell retinoscopy
Ocular motor testing Northeastern State University College of Optometry 

(NSUCO) or Southern California College of 
Optometry (SCCO) methods for testing pursuits 
and/or saccades, Penlight pursuits and saccades

Evaluation or binocular posture Bruckner
Hirschberg
Angle kappa
Krimsky
Near point of convergence
Worth four dot

Visual acuity HOTV 
Lea symbols
Broken wheel cards
Tumbling E’s
Randolt C’s 
Teller acuity cards
Allen optotypes
Cardiff cards
Optokinetic nystagmus (OKN) drum

Refractive assessment Static retinoscopy
Cycloplegic retinoscopy
Mohindra near retinoscopy
Keratometry 

Intraocular pressure assessment Tono-Pen
Non-contact tonometry
Digital tension estimation 

Anterior segment evaluation Use of 20D lens with penlight
Bluminator 

Posterior segment evaluation Use of red-free filter
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You may obtain transcript-quality continuing educa-
tion credit through the Optometric Study Center.
Complete the test form ( r i g h t ), and return it with the

$30 fee to: Optometric CE, P.O. Box 488, Canal Street
Station, New York, NY 10013. To be eligible, please return
the card within one year of publication. 

You may also access the test form, and submit your
answers and payment via credit card, at Review of
Optometry Online, w w w . r e v o p t o m . c o m. 

You must achieve a score of 70 or higher to receive cred-
it. Allow eight to 10 weeks for processing. For each
Optometric Study Center course you pass, you earn 2 hours
of transcript-quality credit from Pennsylvania College of
Optometry and double credit toward the AOA Optometric
Recognition Award—Category 1. 

Boards of Optometry in 35 states have approved the
Optometric Study Center for credit toward license renewal.
They are (limits noted): Alaska, 6 hrs/6 yrs • Arizona •
Arkansas, 4 hrs/yr • California, 20 hrs/2 yrs • Delaware, 6
hrs/yr • Georgia, 5 hrs/2 yrs • Hawaii, 8 hrs/2 yrs • Idaho, 6
hrs/yr • Illinois, 2 hrs/2 yrs • Indiana, 6 hrs/2 yrs • Kansas,
3 hrs/2 yrs • Maryland, 6 hrs/2 yrs • Massachusetts, 4
hrs/yr • Michigan • Minnesota, 9 hrs/3 yrs • Mississippi, 4
hrs/yr • Missouri • Montana, 6 hrs/yr • Nebraska, 2 hrs/2
yrs • Nevada, 12 hrs/yr • New Hampshire • New Jersey, 12
hrs/2 yrs • New Mexico • New York, 12 hrs/3 yrs • North
Carolina, 4 hrs/yr • Ohio, 10 hrs/yr • Oklahoma, 3 hrs/yr •
Oregon, 10 hrs/2 yrs • Pennsylvania, 6 hrs/2 yrs • Rhode
Island, 2 hrs/yr • South Dakota, 4 hrs/3 yrs • Texas, 4 hrs/yr
• Vermont, 1 hr/yr • Virginia • Washington, 10 hrs/2 yrs.

1. Pervasive developmental disorder (PDD) includes the fol-
lowing conditions except: 
a. Autistic disorder.
b. Asperger syndrome.
c. Rett disorder. 
d. Aggression disorder.

2. Diagnosis of ASD is
a. Three to four times greater in females than males.
b. Three to four times greater in males than females.
c. One to two times greater in males than females.
d. Equally reported in males and females.

3. Which statement about Asperger syndrome is incorrect?
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a. Asperger syndrome is considered to be at
the lower functioning end of the autistic spec-
t r u m .
b. Asperger syndrome differs from autism in
that there is no significant delay in language
d e v e l o p m e n t .
c. Children with Asperger syndrome are able
to read within their early childhood years.
d. Children with Asperger syndrome are able
to speak within their early childhood years.

4. Which statement about autism is correct?
a. Regression is not a problem in autistic
p a t i e n t s .
b. Listening is the first skill to regress in
a u t i s m .
c. Autism has a 10% correlation with other
known medical disorders.
d. Children with autism have a minimal asso-
ciation with mental retardation.

5. The undisputed cause of autism is:
a. The measles-mumps-rubella vaccine.
b. Genetics.
c. Food allergies.
d. The exact cause of autism remains
u n k n o w n .

6. To diagnose autism, the DSM-IV system
evaluates all of the following except: 
a. Impairment in physical characteristics.
b. Impairment in social interactions.
c. Impairment in communication.
d. Repetitive stereotyped behavior patterns.

7. What retinal condition is associated with
a u t i s m ?
a. Idiopathic polypoidal choroidal vasculopa-
t h y .
b. Gyrate atrophy of choroid and retina.
c. Sturge-Weber syndrome.
d. Leber’s congenital amaurosis.

8. Which statement about Leber’s congenital
amaurosis is incorrect?
a. It is an autosomal-recessive inherited con-
d i t i o n .
b. Vision loss generally does not occur past
c h i l d h o o d .
c. It accounts for approximately 20% of chil-
dren in schools for the blind.
d. Nystagmus and strabismus are found in

lower numbers in this population.

9. What is the most likely cause of corneal
abrasions, cataracts and a sunken appear-
ance of the eyes of many autistic patients with
Leber’s congenital amaurosis?
a. Physical attribute of the condition.
b. Medications given to the patients.
c. Eye pressing or poking.
d. Side effects of treatment from numerous
eye examinations.

10. Which condition is not associated with
a u t i s m ?
a. Down syndrome.
b. Tuberous sclerosis.
c. Fragile X syndrome.
d. Stevens-Johnson syndrome.

11. Fragile X syndrome is:
a. An X-linked dominant disorder. 
b. An X-linked recessive disorder.
c. A multi-factorial genetic condition.
e. A non-genetic condition.

12. Which ocular condition is not associated
with fragile X syndrome?
a. Strabismus. 
b. Nystagmus.
c. High refractive error.
d. Corneal abrasion.

13. Which ocular tissue is not affected in
tuberous sclerosis?
a. Retina.
b. Cornea.
c. Iris.
d. Lens.

14. Which statement concerning Down syn-
drome is incorrect?
a. Essentially every ocular tissue is affected in
Down syndrome. 
b. Down syndrome patients are predisposed
to blepharitis and chalazia.
c. Cataracts in DS patients can only be con-
g e n i t a l .
d. Brushfeld spots occur in up to 90% of
c a s e s .

15. Which statement does not describe the
diagnosis of autism? 

a. It is a multi-disciplinary team project. 
b. A physician, psychiatrist, speech and lan-
guage therapist, occupational therapist and
social worker/school counselor each play a
role. 
c. One individual with one test cannot make a
definitive diagnosis of autism.
d. There is a blood test that can positively
diagnose the condition.

16. Which evaluation is not part of the routine
work-up for a newly diagnosed patient with
a u t i s m ?
a. Standard blood work.
b. Levels of lead, iron, vitamin B12 and folate.
c. Chromosomal analysis and DNA assess-
m e n t .
d. MRI.

17. Pharmacotherapy can be used to:
a. Treat some of the symptoms and comor-
bidities associated with autism.
b. Treat the disease itself. 
c. Cure autism.
d. Target all symptoms.

18. Which statement concerning treatment in
ASD is incorrect? 
a. Children with less severe autism and better
cognitive abilities may react better than those
with lower capabilities. 
b. Treatment aims to reduce problem behav-
iors that interfere with learning and to pro-
mote growth in communication, cognition and
self-help skills.
c. Few long-term studies are available to
prove the benefit of intensive therapies. 
d. Therapy should be initiated after age 4.

19. Which is an alternative treatment for ASD?
a. Vitamin B1 2 and magnesium treatment.
b. Auditory integration therapy.
c. Casein/gluten-free diets.
d. All of the above.

20. Which technique need not be considered
for an examination of a child with ASD?
a. Humphrey visual field.
b. Color Vision Testing Made Easy.
c. Visual field testing with toys or puppets.
d. Visual acuity testing with Lea symbols.
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