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What I think we know

Diagnosis Refractive Status (think screenings) Dichoptic presentation 
data

movie

Therapy

Job Corps QOL

reading-specific QOL

TABE reading scores

% binocularity 
changed from 

53 to 92%

Long term study
QOL from Job Corps p<0.01 & <0.001 as 

individual questions

suppression measurements including 
% binocularity

loss of ~1% to 
<5% in qol or 
binocularity

Therapy vs Time as treatment

6 questions
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A word about refractive status…

90% 20/25 or better, no 
amblyopia or strabismus
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least 16 years of age, Job Corps provides the all-around skills
needed to succeed in a career and in life.’’25 The treatment
group of students was, at the time of original examination
and during any treatment, enrolled in Job Corps.

Twenty-six students who had ICS (absent strabismus and
amblyopia) underwent treatment and returned for follow-up
examination. This treatment group ranged in age from 17 to
23 years. Average age at the initial examination was 19.7
(SD, 1.6) years, making these students adults and virtually
eliminating development as a causative factor for any
changes in the group. Four of the 26 subjects in the
treatment group were female.

This is a clinical group being treated for ICS with the
hope of improving the chances of academic achievement.
Bright visual flicker, most commonly between 15 and
25 Hz, has been implicated in triggering seizure.26 In light
of this, and to err on the side of caution, all students who
had ICS diagnosed were screened for seizure history, then
offered treatment if they reported no history of seizure.

Methods

Treating the ICS in this Job Corps group onsite at a
2.5-hour distance from the clinic required a method that
could be used with minimal oversight by Job Corps staff.
Using electronic rapid alternate occlusion with liquid
crystal lenses alternating at 5 Hz provided antisuppression
treatment while the students would sit and read. These Job
Corps students alternate a week in academic education with
a week in trade training. During those education weeks,
they were to wear the alternating goggles, beginning with
5 minutes of wear and gradually working up to 30- to
40-minute sessions, while reading. Three to 5 treatment
sessions were to be accomplished during the education
weeks. The treatment goggles were not allowed to leave a
specified treatment area on the Job Corps campus.
(Although each student was asked to keep track of goggle
use, precise logging of treatment times did not happen.)
Follow-up examinations occurred as allowed by Job Corps
scheduling and road conditions. Often, 3 or more months
passed between examinations. In the treatment group, 9 of
the 26 were seen more than twice (more than the initial and
1 follow-up examination). The time between the initial
examination and the last examinationdthe study treatment
timedaveraged just less than 6 months (5.96 6
3.7 months). Miller et al.21 used a study treatment paradigm
of 30 therapy-hours of treatment. Using estimations of
treatment time based on student reports suggests a similar
average treatment period in this current study.

Three measures were used to assess changes in the treat-
ment group: timing of the on-off cycle of the ICS, the College
of Optometrists in Vision Development (COVD) QOL
Questionnaire27,28 (see Appendix), and Tests of Adult Basic
Education! (TABE!; CTB/McGraw-Hill,) reading scores.

At both the initial examination and subsequent exami-
nations, each student was given a COVD QOL checklist to

fill out. The COVD QOL checklist has repeatedly proven a
valid and reliable symptom survey for pre- and posttherapy
evaluations.27,28 Occasionally, an accompanying Job Corps
staff member helped if the reading demand of the checklist
proved too great.

Next, each student underwent a vectographic analytical
vision examination as described elsewhere and an eye
health examination.29 This routine vectographic examina-
tion was the tool for diagnosing ICS and has a number of
subtest vectographic targets in which the diagnosis of ICS
can be made. The diagnosis requires a suppression to fit
the definition of ICS; that is, a repetitive intermittent sup-
pression generally similar to the timing pattern described
above. One of the targets, the bisected diamond target
from the (modified) Borish Vectographic Nearpoint CardTM

(Stereo Optical Co., Inc., Chicago, Illinois) is the easiest
target to use to time the suppression (see Figure 2). The
timing of suppression and nonsuppression periods serves
as a measurement of the ICS. Changes in that timing
from examination to examination provide a measurement
of change in the suppression with therapy.23,24 Those tim-
ing numbers were held with the records until compiled
for this study.

Job Corps uses the TABE to assess reading in their
education students. According to the CTB/McGraw-Hill Web
site, ‘‘the Tests of Adult Basic Education!, are norm-referenced
tests designed to measure achievement of basic skills com-
monly found in adult basic education curricula and taught in
instructional programs. Reading, language, mathematics, and
spelling are the areas measured.’’30 All reading-level testing
is done at Job Corps by Job Corps staff. These data have the
limitation that education continues during the ICS treatment pe-
riod, so the changes cannot be held to be purely from treatment
of the ICS. However, it is the Job Corps educational staff that
refers students for treatment. Therefore, prior education had not
brought these adult students up to levels of reading ability an-
ticipated by that educational staff. This is an ongoing treatment
program that started in 2002. That program continuation speaks
to the ongoing desire of the educational staff at Job Corps to
have this additional help. Also, it would be very unusual in clin-
ical practice to treat a child with ICS who was not undergoing
concurrent educational reading training. TABE improvements

Figure 2 Schematic of modified Borish Vectographic Near Card.

Hussey Clinical Research 21

Routine.



And a word about testing…
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Therapy vs Time as treatment

What I think we know

Diagnosis Refractive Status (think screenings) Dichoptic presentation 
data

movie

Therapy

Job Corps QOL

reading-specific QOL

TABE reading scores

% binocularity 
changed from 

53 to 92%

Long term study
QOL from Job Corps p<0.01 & <0.001 as 

individual questions

suppression measurements including 
% binocularity

loss of ~1% to 
<5% in qol or 
binocularity

6 questions
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(average suppressed seconds + average non-suppressed seconds)

Percentage of Binocularity during Waking Hours

average non-suppressed seconds[ ] x 100
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1 Blur at near 2 Double Vision

3 Headaches with near work 4 Words run together reading 5 Eyes burn/sting/water 6 falls asleep reading

7 Vision worse end of day 8 skip/repeat lines reading

10 tilts head/closes eye reading

16 read comprehension down over time

15 misaligns digits/columns

13 omits words reading

9 dizziness/nausea with near work

12 avoids near work/reading

14 writes uphill/downhill

11 difficulty copying from board

22 avoids sports

23 poor hand-eye/handwriting - difficulty with hand tools

17 poor sports performance

20 difficulty completing assignments on time

24 can't estimate distances21 says "I can't"

25 clumsy/knocks things over on desk/table

19 trouble keeping attention on reading18 holds reading too close

26 difficulty with time management

27 difficulty with money concepts/make change

28 loses papers & belongings

29 car sickness, motion sickness

30 poor memory

p<0.001

p<0.01

p<0.05

All the rest improved, but p>0.05



Blurred vision at near/reading
Double vision

Headaches with near work

Words run together reading

Burning, itching, watering eyes

Fall asleep reading

See worse end of day

Skip/repeat lines when reading

Dizziness/nausea with reading

Head tilt/close an eye reading

Avoid near work/reading

Miss/omit small words reading

Reading comprehension down

Hold reading too close

Short attention span reading

Difficulty finishing assignments

x
x
x
x
x

x

x
x

x
x

x
x
x
x

x
x



Blurred vision at near/reading
Double vision

Headaches with near work

Words run together reading

Burning, itching, watering eyes

Fall asleep reading

See worse end of day

Skip/repeat lines when reading

Dizziness/nausea with reading

Head tilt/close an eye reading

Avoid near work/reading

Miss/omit small words reading

Reading comprehension down

Hold reading too close

Short attention span reading

Difficulty finishing assignments

x
x
x
x
x

x

x
x

x
x
x
x
x
x

x
x



BS:  Never used to read and is now reading Jack London novels.  His teacher reports the therapy “changed his life”.  He is now 
reading avidly, “devouring” books.  He got a job as a welder.  Note – BS was one of the students reporting side effects:  
headaches and achy eyes that disappeared after two months of goggle use. 

MT:  Reading is “coming along greatly” and is reading faster.  Comprehension is improving. 

GP:  Not losing his place as much when reading. 

CS (who didn’t improve on the QOL checklist):  When he arrived at Job Corps his reading level was 2.8.  It improved to 8.8.  
During the month of April 2005 it improved from 7.7 to the current 8.8.  An article on CS was published in the Job Corps Times, 
September 2005 (See Appendix).  Again, given the positive comments here, the QOL validity must be questioned in this group.

DL:  “reading textbooks is a lot better” 

JR (1st “JR”):  “words are not blurring or jumping”.  Also, a teacher reported his reading score jumped from 6.2 to 8.9 in three 
months.

MW:  “not losing my place as much, writing skills have improved, no more double vision”.  A teacher reports “his vision has really 
changed.  He [MW] described it as seeing the written words as if they were on a piece of crumpled material that has slowly been 
spread out and straightened”. 

CC:  “I read a whole book for the first time in my life – Stuck in Neutral.”  [Stuck in Neutral is written on a Junior High reading level.] 

JR (2nd “JR”):  Reading is easier.  Prior to therapy his depth perception would “just go out.”  That doesn’t happen now.  Teachers 
“are amazed.  I’m their miracle kid.  I’m not a very fast reader, but things have really improved…oh man!”  It has made a “huge 
difference in trade [bricklaying].  Awesome.”  Note – prior to therapy this JR had trouble with aligning bricks.  His instructor 
commented on the difference post-therapy.  Had been told he was dyslexic.



What I think we know

Diagnosis Refractive Status (think screenings) Dichoptic presentation 
data

movie
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TABE reading scores
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changed from 
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binocularity
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What happens long term?

18 private ICS patients, 10.5 ± 6 y.o. (5.25-32 years at start of therapy) primarily 
treated with rapid alternation

At start of therapy average acuity 20/25+ OD,OS No ocular pathology 
By definition with ICS, no strabismus or anisometropic amblyopia

Median refractive error

Start of therapy End of therapy

OD OS OD OS

+0.27 +0.26 plano -0.07

Max

Min

+0.87 (0.25 cyl) +1.00

-1.12 (0.25 cyl)-1.25 -2.50-2.75

+0.50 +0.50

Mode refractive error +0.50 +0.50 +0.50 +0.50

Refractively Normal, Acuities Near-Normal, No Ocular Pathology



The Group average acuity post-therapy between 20/20 & 20/15 [20/19]

average use ~130 hours over an average ~8 months

average age at completion of therapy ~11 [10 without the 32 year-old]

General Results

Suppression periods during therapy reduced by ~3 seconds 

1st and foremost: Improvements hold pretty well

Binocular periods during therapy increased by just over 11 seconds 

On average, using latest visit numbers, some small losses in 
improvements, <5% in performance from the improvements 
documented at the end of therapy

5 Question responses marked with reversal of gains 
so, 13 questions,18 respondents gave 106 change 
responses, with 5 “lost gains” = just less than 5%

Average 2.24 years since finishing therapy.

didn’t reply to the questionnaire: “Thank you so much for providing this. C**** has experienced noticeable improvement in 
the speed at which he is able to read. I have no doubt his treatment with you is the root of his improvement. Thanks again.” 

email received 1/9/2020 - Last seen 7/28/2016
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 3.  Recipient agrees to indemnify and hold the Released Parties harmless from all 

losses, liabilities, damages, costs or expenses (including but not limited to reasonable attorneys' 

fees and other litigation costs and expenses) incurred by any of the Released Parties as a result of 

any claims or suits that (i) Recipient, (ii) anyone claiming by, under or through Recipient, or (iii) 

any third party, may bring against any of the Released Parties to recover any losses, liabilities, 

costs, damages, or expenses which arise during or result from the participation by, prototypes or 

services supplied by, any of the Released Parties associated with the ERAO prototypes, except 

only to the extent caused by the negligence or other fault of any of the Released Parties. 

 

 4. Recipient acknowledges having carefully read and reviewed this Waiver, Release 

And Hold Harmless Agreement, and Recipient represents that it fully understands and 

voluntarily executes the same.  

 

  EXECUTED this __________ day of ____________, 20___. 

 

 

_______________________________________________________  

Name of Organization 

 

 

 

By: _________________________ (signature) 

 

 

            _________________________ (printed/typed) 

 

 

Title: _________________________ 

 

Please return by mail or fax to Dr. Hussey at (509)326-0426
email: spacegoggle@comcast.net

6 QUESTIONS

Date                         Name
During reading, words run together

Skip or repeat lines when reading

Miss small words when reading

Reading comprehension is not good

Trouble keeping attention on reading

Difficulty completing assignments

Optometry Offices 
1116 E. Westview Ct. 
Spokane, WA 99218

If the kid can’t see, the kid can’t read.

Currently, suppressors (intermittent central suppression) average score: just over 4
range about 3 - 5 1/2
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Therapy Group Non-Therapy Group

% Binocularity 1

% Binocularity 2

Change in % Binocularity

n/avg. age

change in Binocularity, paired T-test

36/ 9.5 ± 2.9 years 36/ 8.6 ± 2.5 years

47.33 ± 19.5 49.16 ± 23

94.59 ± 8.1 48.40 ± 23

+47.26 -0.76

p<<0.00001 p>0.8



Therapy Group Lens (No Therapy) Group

% Binocularity 1

% Binocularity 2

Change in % Binocularity

n/avg. age

change in Binocularity, paired T-test

36/ 9.5 ± 2.9 years 16/ 8.4 ± 3 years

47.33 ± 19.5 46.49 ± 22

94.59 ± 8.1 51.37 ± 22

+47.26 +4.88

p<<0.00001 p>0.45
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JG   7/18/2018 waking hours % of binocularity: 33%

JG   12/9/2019, 3 months post-therapy waking hours % 
of binocularity: 98+%

JG   7/18/2018 waking hours % of binocularity: 33%
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Figure 1  Circles printed on clear acetate used to 
measure apical scatter of VO stars



JG   7/18/2018 waking hours % of binocularity: 33%
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JG   7/18/2018 waking hours % of binocularity: 33%

JG   12/9/2019, 3 months post-therapy waking hours % 
of binocularity: 98+%

JG   7/18/2018 waking hours % of binocularity: 33%
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As binocularity increased through reduction 
of the ICS, both R & L spreads reduced by 

over a centimeter

p<<<0.0001

 right a little more than the left
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“Em”  9 1/2 y.o.
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“Em”  9 1/2 y.o.
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“Em”  10 1/2 y.o.



10/16/2019

107x71=7597

152x120=18240

“Square Points”

“Binocular” 25% of 
the time

“Binocular” 89% of the time

60% Decrease in 
“fixation variability area”

Mom: “I can’t believe the change this has made in her reading”
Fixation is the necessary pause in saccadic motor activity during which 
visual information such as print on a page can be sent to the visual cortex. 
Hussey, ES, OVP: “Who’s on First?  Is it fixation that drives sensation?  Or is it sensation that controls fixation?”

“Em”  9 1/2 y.o.“Em”  10 1/2 y.o.


