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CONVERGENCE INSUFFICIENCY TREATMENT STUDY (CITS) 25 
Effectiveness of Home-Based Therapy for Symptomatic Convergence Insufficiency 26 

 27 
 28 

PROTOCOL AMENDMENT (8/13/2012) 29 
 30 

This amendment provides for the following protocol change:  31 
 32 
Protocol Change #1 33 
 34 
Current Protocol 35 
3.1.2. Placebo Yoked Prism Flippers: The participant views the target through the prisms and performs the 36 
appropriate task.  The participant then “flips” the prism flipper to the other side and performs the next task on 37 
the Hopping card.  After 1 minute the participant will need to enter the results of the procedure on the 38 
computer. 39 
 40 
Proposed Change 41 
The participant views the target through the prisms and performs the appropriate task.  After 2 ½ minutes the 42 
participant will need to enter the results of the procedure on the computer. 43 
  44 
 45 
Rationale for Change 46 
The statement, “The participant then “flips” the prism flipper to the other side…” is not correct because 47 
the participant flips the prism flipper to the other side after each word as opposed to completion of each 48 
task on the same line.  An accurate description of the procedure is included in the procedures manual and 49 
therefore, this statement has been removed from the protocol.  In addition, there was concern that the 1-50 
minute time interval would be inadequate for the participant to perform the exercise tasks and that a 51 
longer interval would be preferable.  The duration of time performing the therapy is still 5 minutes, but 52 
the participant would perform the yoked prism flipper exercise for two 2 ½ minute sessions rather than 53 
five 1-minute intervals. 54 

55 
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CONVERGENCE INSUFFICIENCY TREATMENT STUDY (CITS) 56 
Effectiveness of Home-Based Therapy for Symptomatic Convergence Insufficiency 57 

 58 
 59 

PROTOCOL AMENDMENT (6/17/2013) 60 
 61 

This amendment provides for the following protocol change:  62 
 63 
 64 
Protocol Change #1 65 
 66 
Current Protocol 67 
2.2.1 Eligibility Criteria: Patient has access to a computer with a CD/DVD drive and internet 68 
access for the next 12 weeks 69 
 70 
Proposed Change 71 
2.2.1 Eligibility Criteria: Patient has access to a computer (monitor screen of 11” or larger) with 72 
a CD/DVD drive and internet access for the next 12 weeks 73 
 74 
Rationale for Change 75 
The eligibility criterion regarding computer access has been clarified with respect to the size of 76 
the computer monitor screen.  Study participants must have access to a computer monitor screen 77 
of 11” or larger in order to complete the computer therapy tasks and have the potential for 78 
improved performance with the program.   79 
 80 
 81 
Protocol Change #2 82 
 83 
Current Protocol 84 
2.2.1 Eligibility Criteria  85 
Refractive correction for patients meeting the above refractive error criteria must meet the 86 
following guidelines:  87 

• SE anisometropia must be within 0.25D of the full anisometropic correction. 88 
• Astigmatism cylinder must be within 0.50D of full correction and axis must be within 5 89 

degrees. 90 
• For hyperopia, the spherical component can be reduced by up to 1.50D at investigator 91 

discretion provided the reduction is symmetrical. 92 
• For myopia, the SE must be within 0.25D of the full myopic correction. 93 

 94 
Proposed Change 95 
2.2.1 Eligibility Criteria 96 

• Expand spherical equivalent anisometropia criteria.  Spherical equivalent must be within 97 
0.75D of the full anisometropic correction (rather than 0.25D).  98 

• Expand astigmatism criteria.  Astigmatism cylinder must be within 0.75D of full 99 
correction (rather than 0.50D).  100 
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• Expand axis criteria.  Axis must be within 10 degrees if the cylinder is 0.75D or less, or 101 
within 6 degrees if 1.00D or greater (rather than within 5 degrees). 102 

• Expand myopia criteria.  For myopia, the SE must be within 0.75D of the full myopic 103 
correction (rather than 0.25D). 104 

 105 
Rationale for Change 106 
The eligibility criteria for refractive error correction have been revised based on consensus from 107 
participating PEDIG clinicians who feel that the current requirements are too stringent for the 108 
study population and are inconsistent with the degree of undercorrection allowed for those who 109 
are not required to wear correction.  The current refractive error requirements were adopted 110 
from PEDIG amblyopia studies and are not appropriate for older children (age 9 to <18 years) 111 
with convergence insufficiency whose best corrected visual acuity is 20/25 or better in both 112 
eyes with decent stereoacuity (400 seconds or arc or better).  We have also clarified the 113 
correction requirement for hyperopia. 114 
 115 
Protocol Change #3 116 
 117 
Current Protocol 118 
Section 2.4 Clinical Testing for Enrollment and Section 3.6 Masked Examiner Testing – Current 119 
protocol requires the CI Symptom Survey (CISS) to be administered by pediatric 120 
ophthalmologist, pediatric optometrist, or a certified orthoptist.   121 

 122 

Proposed Change 123 
Section 2.4 Clinical Testing for Enrollment and Section 3.6 Masked Examiner Testing – 124 
Protocol has been revised to allow the CI Symptom Survey (CISS) to be administered by any 125 
CITS-certified examiner rather than a pediatric ophthalmologist, pediatric optometrist, or 126 
orthoptist.  127 
 128 
Rationale for Change 129 
Given that the CISS administration does not require specialized training (as an ophthalmologist, 130 
optometrist, or orthoptist) in addition to study certification, the proposed change allows other 131 
personnel to administer the CISS, provided that they are certified for the study and remain 132 
masked to treatment group during follow-up exams.   133 

  134 

135 
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CONTACT INFORMATION 136 

 137 
 138 
 139 
 140 

COORDINATING CENTER 141 
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 148 

 149 
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 161 
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 234 
CHAPTER 1: BACKGROUND AND SUMMARY 235 

 236 
This study is being conducted by the Pediatric Eye Disease Investigator Group (PEDIG) and 237 
funded through a cooperative agreement from the National Eye Institute.   238 
 239 

1.1 Background 240 
Convergence insufficiency (CI) is a common and distinct binocular vision disorder that affects 241 
approximately 4% of school age children and adults in the United States.1-3, 11 CI is often 242 
associated with symptoms such as frequent loss of place while reading, loss of concentration, 243 
having to re-read, reading slowly, poor comprehension, sleepiness, blurred vision, diplopia, 244 
headaches, and/or eyestrain.4-8, 12-17  A recently completed randomized clinical trial, the 245 
Convergence Insufficiency Treatment Trial (CITT), demonstrated that a 12-week program of 246 
office-based vergence/ accommodative therapy with home reinforcement was more effective 247 
than home-based near target pencil push-ups, home-based computer accommodative therapy 248 
plus pencil push-ups, or office-based placebo therapy in treating the symptoms and signs 249 
associated with symptomatic CI in children 9 to 17 years of age.8   250 
 251 
While the home-based therapies in the CITT were not as effective as office-based vergence/ 252 
accommodative therapy there was some improvement noted.  Currently, many eye care 253 
professionals only offer home-based therapy,9, 10 while others suggest passive treatment with 254 
base-in prism. 9, 10, 20  At a PEDIG Investigator meeting (Tampa, January 2009), the results of a 255 
poll of attendees indicated that a large majority of pediatric ophthalmologists continue to 256 
recommend home-based near target push-ups as the initial treatment approach for children with 257 
symptomatic CI in spite of the CITT results.8 258 

 259 

Therefore, it is important to continue to explore the effectiveness of home-based treatment for 260 
children with CI to provide additional data and to answer the following questions:  261 

1) Would a treatment protocol that more closely monitors and encourages adherence to 262 
treatment increase the effectiveness of home-based computer vergence/accommodative 263 
therapy? 264 

2) Would the effectiveness of home-based near target push-up treatment be any different if 265 
it were prescribed as routinely done in practice without weekly phone calls? 266 

3) Was the improvement found in the home-based therapy groups in the CITT due to the 267 
placebo effect?  (There was no home-based placebo therapy group.) 268 

 269 

1.2 Rationale for the Study 270 
There are significant differences in contact time, complexity, and cost between office-based and 271 
home-based therapy for CI.  Many clinicians believe that the less costly and less complex 272 
treatment option should be attempted first.  Although home-based therapy using computer 273 
software is becoming more popular, no prospective data are available to demonstrate the 274 
effectiveness of home-based vision therapy using computer software compared to home-based 275 
near target push-ups or home-based placebo computer therapy.  A prospective clinical trial is 276 
therefore needed to determine the effectiveness of home-based computer therapy for 277 
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symptomatic CI compared to traditional home-based near target push-ups and placebo 278 
treatment.   279 
 280 
The current study is a multi-center randomized clinical trial to evaluate the effectiveness of 281 
home-based computer vergence/accommodative therapy and home-based near target push-ups 282 
in children 9 to <18 years of age with symptomatic CI.    283 
 284 

1.3 Definition of Terms 285 
 286 
CI = convergence insufficiency 287 
 288 
PFV = positive fusional vergence 289 
 290 
NPC = near point of convergence 291 
 292 
CISS = a 15-item survey to evaluate symptoms of convergence insufficiency (Convergence 293 
Insufficiency Symptom Survey) 294 
 295 
CBT = active computer home-based vergence/accommodative therapy 296 
 297 
NTP = active near target push-ups 298 
 299 
PT = placebo home-based computer vergence/accommodative therapy and placebo yoked prism 300 
flipper therapy 301 
 302 
SWAN = an 18-item survey to evaluate attention and hyperactivity/impulsivity (Strength’s and 303 
Weaknesses of ADHD symptoms and Normal-behavior). 304 
 305 

1.4 Study Objectives 306 
1. To determine the effectiveness of active home-based computer vergence/accommodative 307 

therapy versus placebo home-based computer vergence/accommodative therapy for the 308 
treatment of symptomatic CI in children ages 9 to < 18 years. 309 

2. To determine the effectiveness of home-based computer vergence/accommodative 310 
therapy compared with home-based near target push-ups for the treatment of 311 
symptomatic CI in children ages 9 to < 18 years. 312 

 313 

1.5 Synopsis of Study Design 314 
Major eligibility criteria: (See section 2.2 for a complete listing)  315 

1. Age: 9 to <18 years old  316 
2. Patient has access to a computer (monitor screen of 11” or larger) with a CD/DVD drive 317 

and internet access for the next 12 weeks 318 
3. Best-corrected visual acuity of ≥20/25 in each eye at distance and near 319 
4. Wearing appropriate refractive correction (eyeglasses or contact lenses) for at least 2 320 

weeks prior to enrollment to correct refractive error, if necessary  321 
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5. Exophoria at near at least 4 pd (prism diopters) greater than at distance 322 
6. Reduced positive fusional vergence (PFV) at near (< 20 pd of positive or fails Sheard’s 323 

criterion that the PFV measures less than twice the magnitude of the near phoria).  PFV 324 
is recorded as the prism magnitude where vision is first blurred (or break, if no blur is 325 
reported). 326 

7. Near point of convergence (NPC) of ≥ 6 cm break   327 
8. Randot Preschool stereoacuity of at least 400 seconds of arc 328 
9. Convergence Insufficiency Symptom Survey score (CISS) ≥ 16 329 
10. No use of plus-add for near or base-in prism for at least 2 weeks prior to enrollment 330 
11. Must have had a cycloplegic refraction within the last 6 months 331 

 332 
Treatment Groups 333 
Randomization to: 334 

1) Computer-based Therapy (CBT): active home-based computer 335 
vergence/accommodative therapy plus placebo yoked prism flipper treatment  336 

2) Near Target Push-ups (NTP): active near target push-ups plus placebo home-based 337 
computer vergence/accommodative therapy 338 

3) Placebo Therapy (PT): placebo home-based computer vergence/accommodative 339 
therapy plus placebo yoked prism flipper treatment  340 

 341 
Patients will be randomized in a 2:2:1 ratio of CBT:NTP:PT 342 
 343 
Sample Size 344 
Approximately 600 participants 345 
 346 
Visit Schedule 347 

• Visits at 6 weeks and 12 weeks (primary outcome) timed from randomization.  348 

• After the 12-week primary outcome exam, successfully treated participants (as defined 349 
in section 3.8) will continue off treatment with a follow-up visit 6 months after 350 
discontinuing treatment. 351 

• Participants successfully treated at the 6-month exam will continue off treatment with a 352 
follow-up visit 12 months after discontinuing treatment.  353 

 354 
At each visit, the CISS, distance and near ocular alignment, NPC, PFV, and monocular near 355 
point of accommodation will be measured by a certified masked examiner, and a test of 356 
attention (the Strengths and Weaknesses of ADHD symptoms and Normal-behavior rating scale 357 
(SWAN)) will be completed by the parent.  358 
 359 
Primary Outcome 360 
The outcome for each participant will be defined as successfully treated or not successfully 361 
treated (section 3.8) at the end of the 12-week treatment phase based on whether the participant 362 
meets all of the following success criteria: 363 

1) Improvement of CISS scores of at least 9 points and an outcome score of < 16 points 364 
2) A ratio of mean outcome to mean baseline NPC (outcome NPC / baseline NPC) of 365 

<0.763 and a mean outcome NPC of <6 cm 366 
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3) A ratio of mean outcome to mean baseline PFV (outcome PFV / baseline PFV) of > 367 
1.419 and a mean outcome PFV > 15 pd 368 

 369 
The primary analysis consists of two treatment group comparisons: 370 

1. The proportion of participants meeting the success criteria in the CBT group compared 371 
with the success proportion in the NTP group. 372 

2. The success proportion in the CBT group compared with the success proportion in the 373 
PT group. 374 

 375 
376 
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Study Summary FlowChart  377 

378 
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CHAPTER 2: PATIENT ENROLLMENT 379 
 380 

2.1 Eligibility Assessment and Informed Consent 381 
 382 
A patient is considered for the study after undergoing a routine examination (as part of standard 383 
care) that identifies that the child potentially has CI that meets the eligibility criteria.  The study 384 
will be discussed with the child’s parent(s) or guardian(s) (referred to subsequently as 385 
parent(s)).  Parent(s) who express an interest in the study will be given a copy of the informed 386 
consent form to read.  Written informed consent and assent must be obtained from the parent 387 
and patient prior to performing any study-specific procedures that are not part of the patient’s 388 
routine care.   389 
 390 

2.2 Eligibility and Exclusion Criteria 391 

2.2.1 Eligibility Criteria  392 
1. Age: 9 to <18 years  393 
2. Patient has access to a computer (monitor screen of 11” or larger) with a CD/DVD drive 394 

and internet access for the next 12 weeks 395 
3. Best-corrected visual acuity of ≥20/25 in each eye at distance and near   396 
4. Exophoria at near at least 4 pd greater than at distance 397 
5. Reduced positive fusional convergence at near (< 20 pd or fails Sheard’s criterion that 398 

the PFV measures less than twice the magnitude of the near phoria). PFV is recorded as 399 
the prism magnitude where vision is first blurred (or break if no blur is reported). 400 

6. Near point of convergence of ≥ 6 cm break   401 
7. Randot Preschool stereoacuity of at least 400 seconds of arc 402 
8. CI Symptom Survey score ≥ 16  403 
9. No use of a plus add for near or base-in prism for at least 2 weeks preceding enrollment  404 
10. Patient must be wearing appropriate refractive correction (spectacle or contact lenses, 405 

see section 2.2.1) for at least 2 weeks prior to enrollment if refractive error is present 406 
(based on a cycloplegic refraction within the last 6 months) that meets the following:  407 

• Myopia more than -0.75D spherical equivalent (SE) in either eye 408 
• Hyperopia more than +2.00D SE in either eye 409 
• SE anisometropia >1.00D  410 
• Astigmatism > 1.00D or > 1.50D of meridional difference in either eye 411 

Refractive correction for patients meeting the above refractive error criteria must 412 
meet the following guidelines:  413 

• SE anisometropia must be within 0. 75D of the full anisometropic 414 
correction. 415 

• Astigmatism cylinder must be within 0.75D of full correction and axis must 416 
be within 10 degrees if the cylinder is 0.75D or less, or within 6 degrees of 417 
1.00D or greater. 418 

• For hyperopia, the spherical component can be reduced by up to 1.50D at 419 
investigator discretion provided the reduction is symmetrical. 420 

• For myopia, the SE must be within 0.75D of the full myopic correction. 421 
11. Parent and patient understand the protocol and are willing to accept randomization. 422 
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12. Parent has home phone (or access to phone) and is willing to be contacted by Jaeb 423 
Center staff. 424 

13. Relocation outside of area of an active PEDIG site within the next 15 months is not 425 
anticipated. 426 

2.2.2 Exclusion Criteria 427 
A patient is excluded for any of the following reasons: 428 

1. > 2 logMAR line difference in best-corrected visual acuity between the two eyes 429 
2. Constant or intermittent exotropia at distance; constant exotropia at near 430 
3. Any esotropia at distance or near 431 
4. Distance exophoria > 10 pd 432 
5. History of strabismus surgery 433 

6. Anisometropia ≥ 2.00D in any meridian between the eyes 434 
7. Prior intraocular or refractive surgery 435 
8. Primary vertical heterophoria greater than 1 pd 436 
9. Diseases known to affect accommodation, vergence, and ocular motility such as multiple 437 

sclerosis, Graves orbitopathy, myasthenia gravis, diabetes mellitus, or Parkinson disease 438 
10. Current use of any ocular or systemic medication known to affect accommodation or 439 

vergence such as anti-anxiety agents (e.g., Librium or Valium), anti-arrhythmic agents 440 
(e.g., Cifenline, Cibenzoline), anti-cholinergics (e.g., Motion sickness patch 441 
(scopolamine), bladder spasmolytic drugs (e.g., Propiverine), hydroxychloroquine, 442 
chloroquine, phenothiazines (e.g., Compazine, Mellaril, Thorazine), tricyclic 443 
antidepressants (e.g., Elavil, Nortriptyline, Tofranil) 444 

11. Near point of accommodation >20 cm in the right eye  445 
12. Manifest or latent nystagmus evident clinically 446 
13. History of chronic headaches unrelated to reading activity 447 
14. Active symptomatic allergic conjunctivitis 448 
15. Developmental disability, mental retardation, attention deficit hyperactivity disorder 449 

(ADHD), or learning disability diagnosis that in the investigator’s discretion would 450 
interfere with treatment or evaluation 451 

16. Household member or sibling already enrolled in the CITS OR previously enrolled in 452 
the CITT 453 

17. Household member is an eye professional, ophthalmic technician, ophthalmology or 454 
optometry resident, orthoptist, or optometry student, or employed in an eye care setting 455 

18. Acquired brain injury 456 
19. Previous office- or home-based vision therapy, orthoptics, home-based near-target push-457 

ups, pencil push-ups, or home-based computer therapy  458 
 459 

2.3 Historical Information 460 
Historical information to be elicited will include age, gender, ethnicity, race, diagnosis of 461 
ADHD, and prior therapy for CI.  462 
 463 

2.4 Clinical Testing for Enrollment 464 
All clinical testing is performed in current correction and without cycloplegia.  The CI 465 
Symptom Survey (CISS) must be administered by a CITS-certified examiner.  Ocular 466 
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alignment, near point of convergence (NPC), positive fusional vergence (PFV) at near, and near 467 
point of accommodation must be performed by a pediatric ophthalmologist, pediatric 468 
optometrist, or a certified orthoptist. 469 
The following must be done within 7 days prior to enrollment in the following order:  470 
 471 
1. CI Symptom Survey (CISS): 472 

The CISS should be administered to the subject in the office prior to any other testing.  473 
Questions are read verbatim. The person administering the survey should never give 474 
examples but may repeat the question verbatim and ask the participant to answer the best 475 
he/she can. Full details of CISS administration are listed in the CITS Procedures Manual. 476 

 477 
2. Ocular Alignment Testing: 478 

Ocular alignment for presence of a tropia will be assessed in current correction (either 479 
spectacles, contact lenses or trial frames) by cover/uncover testing.  The deviation (manifest 480 
plus latent) will then be measured with the Prism and Alternate Cover Test (PACT) in 481 
primary position at distance fixation (3 meters) and near fixation (40 centimeters).  482 

 483 
3. Near Point of Convergence (NPC): 484 

The near point of convergence will be measured in current correction as described in the 485 
CITS Procedures Manual.  Break and recovery values are measured 3 times, waiting 10 486 
seconds between each pair of measurements.  A mean NPC score will be computed as the 487 
average of the individual break point measurements obtained at the visit.  488 
 489 

4. Positive Fusional Vergence (PFV) at Near: 490 
PFV will be measured in current correction with a horizontal prism bar and a hand-held 491 
fixation target at 40 cm as described in the CITS Procedures Manual. Blur, break, and 492 
recovery points will be recorded.  Measurements will be taken and recorded 3 times and a 493 
mean PFV score will be computed as the average of the individual blur point measurements 494 
obtained at the visit.  If no blur point is measured, the mean PFV score will be computed as 495 
the average of the individual break point measurements.  If blur point is measured for 1 or 2 496 
of the measures but not for others, the PFV score is the average of the measures where blur 497 
point is measured and the break point when blur is not reported. 498 

 499 
5.  Near Point of Accommodation: 500 

The near point of accommodation will be determined in current correction in the right eye 501 
(left eye occluded) by measuring the near point of accommodation as described in the CITS 502 
Procedures Manual.  The near target is brought forward until the participant reports 503 
sustained blur (unable to clear) and the distance (near point of accommodation) is measured 504 
to the nearest half centimeter and recorded as the endpoint.  Measurements will be taken and 505 
recorded 3 times, waiting 10 seconds between each measurement, and a mean measure will 506 
be computed as the average of the individual near point of accommodation measurements 507 
obtained at the visit.   508 

 509 
6. Attention Assessment: 510 
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The participant’s level of attention will be assessed using the Strengths and Weaknesses of 511 
ADHD symptoms and Normal-behavior (SWAN) rating scale.  The 18-item SWAN will be 512 
completed in the office by the participant’s parent as described in the CITS Procedures 513 
Manual. 514 

 515 
The following must be done if not performed within 2 weeks of enrollment:   516 

 517 
7. Stereoacuity Testing at Near: 518 

Stereoacuity is measured in current correction using the Randot Preschool Stereoacuity test 519 
at near (40 cm) as described in the CITS Procedures Manual.   520 
 521 

The following must be done if not performed within 6 months of enrollment:   522 
 523 

8. Additional Clinical Testing 524 
1. Ocular examination as per investigator’s clinical routine (if not performed within 6 525 

months) 526 
2. Cycloplegic refraction (if not performed within 6 months) 527 

• See section 2.2.1 for eligibility criteria related to refractive error 528 
 529 

2.5 Randomization of Eligible Patients 530 
A patient should not be randomized until both the investigator and the parent(s) are ready to 531 
start treatment.  532 
 533 
The Jaeb Center will construct a Master Randomization List using a permuted block design 534 
stratified by site and which will specify the order of treatment group assignments. All eligible 535 
patients enrolled in the study will be randomized to:  536 

1) Computer-based Therapy (CBT): active home-based computer 537 
vergence/accommodative therapy plus placebo yoked prism flipper therapy  538 

2) Near Target Push-ups (NTP): active near target push-ups plus placebo home-based 539 
computer vergence/accommodative therapy  540 

3) Placebo Therapy (PT): placebo home-based computer vergence/accommodative 541 
therapy plus placebo yoked prism flipper therapy  542 

 543 
Patients will be randomized in a 2:2:1 ratio of CBT to NTP to PT. Therefore, participants have a 544 
1 in 5 chance of being randomized to the placebo therapy group. 545 
 546 
Once randomized, participants will remain in the study and be included in the analysis 547 
regardless of whether the assigned treatment is received or if alternative treatments are 548 
undertaken.  549 
 550 
Parents should begin treatment the day following randomization but treatment must begin 551 
within 7 days of randomization; therefore a patient should not be randomized until the 552 
investigator, parent, and patient are ready to start treatment. 553 
 554 
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2.6 Delay in Randomization 555 
CISS administration, ocular alignment, NPC, PFV, near point of accommodation, and the 556 
SWAN must be tested within 7 days prior to enrollment.  Tests do not need to be done on the 557 
same day, but the CISS must be tested before all other tests.  Stereoacuity at near must occur 558 
within 2 weeks of enrollment.  If randomization is delayed 7 days or more, then CISS 559 
administration, ocular alignment, NPC, PFV, near point of accommodation, and SWAN must be 560 
repeated to confirm eligibility and establish the baseline measures for the study.  Ocular 561 
examination and cycloplegic refraction do not need to be repeated if they were performed 562 
within 6 months prior to randomization.  563 
 564 
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CHAPTER 3: TREATMENT AND FOLLOW-UP 565 
 566 
 567 
All participants will receive a computer software program to install on their home computer.  568 
The computer software program will contain either ‘active’ or ‘placebo’ computer 569 
vergence/accommodative therapy as described below.   570 
 571 
Parents of all participants will receive a phone call from the site investigator or coordinator 572 
within the first week of the study to ensure that the program was installed properly and to 573 
determine if there are any questions regarding use of the program.  574 
 575 

3.1 Active Computer Vergence/Accommodative Therapy plus Placebo Yoked Prism 576 
Flippers Treatment Group (CBT) 577 

The CBT group will be asked to work with the Home Therapy System (HTS) computer 578 
software at home for 15 minutes per day and perform placebo yoked prism flipper therapy for 5 579 
minutes (a 20-minute therapy session), 5 days per week 580 
 581 
At the time of enrollment, participants will be required to demonstrate their ability to perform 582 
the procedure before beginning therapy at home.  Participants will be given a therapy kit with 583 
instructions and all required equipment. 584 
 585 

3.1.1 Active CBT 586 
1) The version of HTS used for this study will be modified by the manufacturer so 587 

that only the accommodative and vergence therapy programs are available. 588 
2) On the day of randomization, participants will receive the software package plus 589 

a set of accommodative flippers to be used for the accommodative therapy 590 
procedures. 591 

3) The HTS software will be set on the “Auto” option upon installation by the 592 
parent/participant. 593 

4) Participants will complete the sequence of procedures presented in the “Auto” 594 
mode at their own pace. 595 
a) If a participant completes the program before the 12-week outcome 596 

examination, he/she will continue therapy for 15 minutes per day in manual 597 
mode, 5 days per week. 598 

b) If a participant does not complete the therapy program in “Auto” mode 599 
before the 12-week outcome exam, the masked outcome visit will 600 
nevertheless be completed.   601 

 602 
The participant will be instructed how to use the HTS program by clinical staff as described in 603 
the CITS Procedures Manual.  Participants will be required to bring their HTS flippers lenses to 604 
each follow-up examination.  Participants should be instructed to give their HTS flippers to the 605 
study coordinator and to not discuss their treatment with the masked examiner. 606 
 607 
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3.1.2 Placebo Yoked Prism Flippers 608 
Patients will be asked to perform a well-defined placebo yoked prism flipper procedure at home.  609 
The placebo yoked prism flipper procedure utilizes a 4pd base right/4pd base left prism flipper 610 
and the participant views the “Accommodative Hopping Cards” at 40 cm.  The targets on the 611 
Hopping cards will appear to move right or left when the prism is introduced before the eyes.  612 
The participant views the target through the prisms and performs the appropriate task.    After 2 613 
½ minutes the participant will need to enter the results of the procedure on the computer.  614 
Detailed procedures are contained in the CITS Procedures Manual. Although the task remains 615 
constant throughout the entire 12 weeks, the nature of the procedure changes with time: 616 

• Weeks 1 to 4: participant views target through prism flippers only 617 
• Weeks 5 to 8: participant wears red-blue filter glasses while viewing the target 618 

through prism flippers 619 
• Weeks 9 to 12: participant wears Polaroid glasses while viewing the target through 620 

prism flippers 621 
 622 

3.2 Active Near Target Push-Up plus Placebo Computer Vergence/Accommodative 623 
Therapy Group (NTP) 624 

The NTP group will be asked to perform a well-defined near target push-up (NTP) procedure at 625 
home.  They will be instructed to spend 15 minutes per day, 5 days per week working on the 626 
NTP procedure.  The 15 minutes may be broken up throughout the day (e.g., 3 periods of 5 627 
minutes each).  The remaining 5 minutes of the 20-minute daily therapy session will be spent 628 
performing a placebo computer-based therapy using the Home Therapy System (HTS, Home 629 
Vision Therapy, Inc., Gold Canyon, AZ) computer software. 630 
 631 
At the time of enrollment, participants will be required to demonstrate their ability to perform 632 
the procedure before beginning therapy at home.  Participants will be given a therapy kit with 633 
instructions and all required equipment. 634 
 635 

3.2.1 Active Near Target Push-Up (NTP) Therapy 636 
The NTP procedure utilizes an alphabet pencil as the target and an index card placed in the 637 
background to provide physiological diplopia control.  While a physiological diplopia control is 638 
not universally used in standard clinical practice, it has often been recommended in the 639 
literature to monitor suppression.   640 
 641 
Equipment needed for active NTP therapy is as follows: 642 

1. Alphabet pencil  643 
2. CITS physiological diplopia control index card 644 
3. Centimeter ruler  645 
4. NTP software installed on computer  646 

 647 
Participants will be instructed by clinical staff on the NTP procedure as described in the CITS 648 
Procedures Manual.   649 
 650 
Before beginning NTP therapy to be performed at home, the patient will demonstrate the ability: 651 
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1. To complete 20 near target push-ups 652 
2. To measure the distance at which he/she experiences double vision (the break) at the 20th 653 

repetition 654 
3. To enter the results on the NTP therapy computer log. 655 

 656 

3.2.2 Placebo Computer Therapy (PT) 657 
Placebo computer therapy is to be performed similar to active computer therapy (see section 658 
3.1.1) but will use the placebo settings of the HTS software. At the time of enrollment, 659 
participants should be instructed in the use of the software and be able to demonstrate that they 660 
understand the operation before beginning home therapy.  Participants will also be instructed on 661 
how to enter their progress on the computer log. 662 
 663 
 664 

3.3 Placebo Computer Vergence/Accommodative Therapy plus Placebo Yoked Prism 665 
Flippers Treatment Group (PT) 666 

For 12 weeks, the PT group will be asked to work with the Home Therapy System (HTS) 667 
computer software at home using the placebo settings and to perform a well-defined placebo 668 
computer therapy and placebo yoked prism flipper procedure at home.  They will spend 15 669 
minutes with the placebo computer therapy and 5 minutes doing the placebo yoked prism 670 
flipper therapy.  Therapy will be performed as described in sections 3.1.2 and 3.2.2.   671 
 672 
At the time of enrollment, participants will be required to demonstrate their ability to perform 673 
the procedure before beginning the placebo home therapy.  Participants will be given a therapy 674 
kit with instructions and all required equipment. 675 
 676 

3.4 Compliance 677 
Progress for all computer based therapy (active or placebo) will be recorded automatically by 678 
the computer system and can be reviewed online.  The parent and/or participant will manually 679 
record completion of NTP therapy and placebo yoked prism flipper therapy on the computer.  680 
Progress for manually entered therapy can also be reviewed online.  The Coordinating Center 681 
will check progress online weekly to ensure compliance.  Sites will be responsible for 682 
contacting participants and/or their parent when compliance appears to be low based on the 683 
computer logs. 684 
 685 

3.5 Follow-up Visit Schedule 686 
The follow-up schedule is as follows: 687 

• 1-week phone call post-randomization 688 
• Office visits at  689 

o 6 weeks (+ 2 week window) up to 8 weeks post-randomization 690 
o 12 weeks (+3 week window) up to 15 weeks post-randomization, the primary 691 

outcome exam. 692 

o 6 months ± 1 month after discontinuing treatment (only successfully treated 693 
participants at the 12-week outcome exam) 694 
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o 12 months ± 1 month after discontinuing treatment (only successfully treated 695 
participants at the 6-month exam) 696 

 697 
If a participant has not completed a full 12 weeks of therapy based on the computer logs, the 698 
child will be allowed to complete 1 additional week of therapy to make up some of the 699 
treatment time  deficit. 700 

At follow-up visits, the CISS will be administered and ocular alignment, NPC, PFV, and near 701 
point of accommodation will be measured by a masked examiner.  The parent will complete the 702 
SWAN at all follow-up exams.   703 
 704 

3.6 Masked Examiner Testing 705 
At all follow-up visits, testing is masked.  The CISS is administered to the participant in the 706 
office by a CITS-certified examiner prior to any other testing. Ocular alignment, NPC, PFV, 707 
and monocular near point of accommodation are measured by a pediatric ophthalmologist, 708 
pediatric optometrist, or a certified orthoptist.  It is recommended that the investigator 709 
performing the eligibility testing also serve as the masked examiner, and ideally, the same 710 
masked examiner will examine the participant throughout follow-up to minimize inter-examiner 711 
reliability issues.  712 
  713 
When the participant arrives for a masked exam, all therapy supplies should be collected by the 714 
study coordinator and the participant and parent should be instructed not to discuss their 715 
treatment with the masked examiner. 716 
 717 

3.7 Follow-up Testing Procedures 718 
All clinical measures must be measured in the participant’s enrollment correction (if required).  719 
Trial frames with the enrollment refractive correction must be used if the participant requires 720 
correction but the correction is not available at the study visit or if there is a change in refractive 721 
error during the study and the uncorrected refractive error no longer meets the guidelines in 722 
section 2.2.1,. At each visit, the following procedures should be performed as at the enrollment 723 
visit (section 2.4) in the order specified below: 724 

1. CI Symptom Survey (masked) 725 
The CISS will be administered to the subject in the office prior to any other testing. 726 

2. Ocular Alignment (masked) 727 
By cover/uncover testing and then PACT in primary position at distance fixation (3 meters) 728 
and near fixation (40 centimeters). 729 

3. Near Point of Convergence (masked) 730 
NPC will be tested 3 times at all follow-up exams as described in section 2.4. 731 

4. Positive Fusional Vergence at Near (masked) 732 
PFV will be tested 3 times at near at all follow-up exams as described in section 2.4. 733 

5. Near Point of Accommodation (masked) 734 
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The near point of accommodation will be calculated from 3 measures of the near point of 735 
accommodation as described in section 2.4. 736 

6. Attention Assessment (survey for parent) 737 
The SWAN will be completed in the office by the parent. 738 

7. Cycloplegic Refraction (if not performed in last 12 months): 739 
Management of refractive error is subject to the guidelines in section 4.3. 740 

 741 

3.8 Definition of Success / Continued Follow-up 742 
To evaluate successful treatment of CI, we will use a composite outcome classification that 743 
considers all three outcome measures (CISS, NPC, PFV) from baseline to the 12-week outcome 744 
examination.  A patient is defined as successfully treated if all of the following criteria are met 745 
(see section 5.1.1 for details): 746 
 747 

4) Improvement of CISS score of at least 9 points and an outcome score of < 16 points 748 
5) A ratio of mean outcome to mean baseline NPC (outcome NPC / baseline NPC) of 749 

<0.763 and a mean outcome NPC of <6 cm 750 
6) A ratio of mean outcome to mean baseline PFV (outcome PFV / baseline PFV) of > 751 

1.419 and a mean outcome PFV > 15 pd 752 
 753 
The success criteria for the NPC and PFV outcome measures are based on the mean baseline 754 
and 12-week outcome scores, defined as the average of the individual measurements obtained at 755 
each exam.  Participants who meet the definition of success at the 12-week outcome exam will 756 
be re-examined 6 months after discontinuing treatment.  Participants who still meet the 757 
definition of success at 6 months will again be re-examined 12 months after discontinuing 758 
treatment. 759 

760 
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 761 

3.9 6-Week Masked Exam 762 
All participants will return for a masked exam 6 weeks following the initiation of therapy.   763 
 764 
At this exam, the following are testing in the following specified order (section 3.7): 765 

• CISS 766 
• Ocular alignment 767 
• NPC – 3 times 768 
• PFV- 3 times 769 
• Monocular (OD only) near point of accommodation  770 
• Attention test (SWAN) 771 

 772 
Participants will continue in their assigned therapy groups and return for a follow-up exam at 12 773 
weeks. 774 
 775 

3.10 12-Week Masked Primary Outcome Exam 776 
All participants will return for a masked exam 12 to 15 weeks after initiation of therapy.   777 
 778 
At this exam, the following are testing in the order specified below (section 3.7): 779 

• CISS 780 
• Ocular alignment 781 
• NPC- 3 times 782 
• PFV- 3 times 783 
• Monocular (OD only) near point of accommodation  784 
• Attention test (SWAN) 785 

 786 
Participants will be classified at the 12-week outcome exam as either successfully treated or not 787 
successfully treated (section 3.8).   788 

• Successfully treated participants will discontinue treatment and will return for the 6-789 
month follow-up exam. All successfully treated participants will remain masked until 790 
their study participation ends no later than 12 months from discontinuation of treatment. 791 

• Not-successfully treated participants in all groups will complete the study at this visit 792 
and additional treatment will be at investigator discretion. Participants who are still 793 
symptomatic will be offered the home-based computer program and/or materials to 794 
complete active near target push-ups at no cost. 795 

 796 

3.11 6-Month Post-treatment Masked Exam 797 
Participants who were classified as successfully treated at the 12-week outcome exam will 798 

return for a follow-up exam at 6 months ± 1 month from the discontinuation of therapy.  799 
 800 
At the 6-month exam, the testing procedures performed at the 12-week outcome exam will be 801 
repeated in the order specified in section 3.7.  802 
 803 
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Participants will be classified at the 6-month visit as either a non-success or a success based on 804 
whether they still meet the success criteria at the 6-month exam as outlined in section 3.8.   805 

• Participants classified as a success will remain masked and continue to be followed 806 
without treatment and return for the 12-month post-treatment exam. 807 

• Participants classified as a non-success will complete the study at this time.  Further 808 
treatment is at investigator discretion. 809 

 810 

3.12 12-Month Post-treatment Masked Exam 811 
Participants who were classified as successfully treated at the 12-week outcome exam and still 812 
meet success criteria at the 6-month post-treatment exam will return for a follow-up exam at 12 813 

months ± 1 month from the discontinuation of therapy.  814 
 815 
At the 12-month exam, the testing procedures performed at the 12-week outcome exam will be 816 
repeated in the order specified in section 3.7.  817 
 818 
Participants will be classified at the 12-month visit as either a non-success or a success based on 819 
whether they still meet the success criteria at the 12-month exam as outlined in section 3.8.  820 
Following the 12-month exam, study participation ends for all remaining participants.  Further 821 
treatment is at investigator discretion. 822 
 823 

3.13 Additional Visits 824 
Investigators may schedule additional visits at their own discretion.  Investigators must not start 825 
any other or additional treatment prior to the 12-week outcome exam.  Following the 12-week 826 
outcome exam, if an investigator believes that a participant is no longer successfully treated, a 827 
masked examination should be scheduled to confirm that the participant no longer meets 828 
success criteria.  Participants will not be released to treatment until the masked exam has 829 
confirmed that the participant no longer meets success criteria based on the composite outcome 830 
defined in section 3.8.   831 
 832 
If the masked exam indicates that the participant still meets the success criteria outlined in 833 
section 3.8, no treatment will be initiated and the participant will continue to follow his or her 834 
regular follow-up exam schedule in the post-treatment phase. 835 
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CHAPTER 4: MISCELLANEOUS CONSIDERATION IN FOLLOW-UP 836 
 837 

4.1 Contacts by the Jaeb Center for Health Research 838 
The Jaeb Center serves as the PEDIG Coordinating Center. The Jaeb Center will be provided 839 
with the parent’s contact information. The Jaeb Center will contact the parents of the 840 
participants only when necessary.  Permission for such contacts will be included in the Informed 841 
Consent Form.  The principal purpose of the contacts will be to develop and maintain rapport 842 
with the participant and/or family and to help coordinate scheduling of the outcome 843 
examinations.   844 
 845 
The site investigator or coordinator will directly contact the parents of each participant within 846 
the first week of the study to inquire about any issues with software installation and to 847 
encourage treatment compliance. 848 
 849 

4.2 Patient Withdrawals 850 
Parents may withdraw their child from the study at any time.  This is expected to be a very 851 
infrequent occurrence in view of the study design’s similarity to routine clinical practice.  If 852 
parents indicate that they want to withdraw their child from the study, the investigator 853 
personally should attempt to speak with them to determine the reason.  If their interest is in 854 
transferring the child’s care to another eye care provider, every effort should be made to comply 855 
with this and at the same time try to keep the participant in the study under the new provider’s 856 
care. 857 
 858 

4.3 Management of Refractive Error 859 
A cycloplegic refraction should be performed at any time the investigator suspects that 860 
refractive error may not be optimally corrected.  A change in spectacle correction is at 861 
investigator discretion only at the 6- or 12-month exams, but must meet guidelines described in 862 
section 2.2.1 at time of enrollment. Lens changes are not paid for by the study. 863 
 864 

4.4 Management of Strabismus  865 
Strabismus surgery is not allowed during the study before the 12-week masked exam and is only 866 
allowed thereafter if the participant no longer meets success criteria (section 3.8).  The reason 867 
for performing surgery should be recorded in the comment section of the Follow-up 868 
Examination Form. 869 
 870 

4.5 Management of Amblyopia 871 
Since children with amblyopia are not eligible for enrollment in this study and amblyopia is not 872 
expected to develop in this study cohort, amblyopia treatment is not allowed during the 12-873 
month duration of the study. 874 
 875 

4.6 Risks 876 
There are no risks involved in this study that would not be part of usual care.   877 
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 878 

4.6.1 Risks of Examination Procedures 879 
The procedures in this study are part of daily eye care practice in the United States and pose no 880 
known risks.  As part of a routine usual-care exam, the participant may receive 881 
cycloplegic/dilating eye drops. 882 
 883 

4.6.2 Risks of Home-Based Computer Vision Therapy 884 
The risks involved in the study are identical to those that would be present for a patient treated 885 
with this form of treatment outside of the study.  This treatment could potentially cause 886 
eyestrain, blurred vision, diplopia, and headaches, although these symptoms are always 887 
temporary and of short duration.   888 
 889 

4.7 Reporting of Adverse Events 890 
No surgical procedures are part of the protocol and no treatments are being prescribed that are 891 
not part of usual care.  Given the low risk of all study treatments, there is no plan to collect data 892 
on safety measures.  Nevertheless, investigators will abide by local IRB reporting requirements. 893 
 894 

4.8 Discontinuation of Study 895 
The study may be discontinued by the Steering Committee (with approval of the Data and 896 
Safety Monitoring Committee) prior to the preplanned completion of enrollment and follow-up 897 
for all participants. 898 
 899 

4.9 Software Support 900 
Software support will be provided to parents of participants by the investigator or the Jaeb 901 
Center for Health Research.  For software support issues that cannot be resolved by the 902 
investigator or the Jaeb Center, support will be provided by Home Vision Therapy, Inc. 903 
(creators of the HTS software: Phone: 1-888-810-3937 or (480) 983-0857) to participants at no 904 
cost.   905 
 906 

4.10 Participant Payments 907 
The parent/guardian of each participant will be compensated $40 per visit for completion of 908 
each protocol-specified follow-up visit, up to a maximum of $160.  If there are extenuating 909 
circumstances, and the participant is unable to complete study visits without additional funds 910 
due to travel costs, additional funds may be provided. 911 
 912 

4.11 Study Costs  913 
The study will cover the costs of the 6-week and 12-week post-randomization visits, and if 914 
necessary, the 6-month and 12-month office visits following discontinuation of treatment.  Any 915 
other visits that are part of routine care will be the participant’s or his/her insurance company’s 916 
responsibility. 917 
 918 
The following will be provided by the study at no charge: 919 
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• Computer software and supplies required by each treatment group assignment.  920 

• At the end of the study, participants who are still symptomatic will be offered the home-921 
based computer program and/or materials to complete active near target push-ups at no 922 
cost.  923 

 924 
Because children are required to be in their proper correction prior to enrollment and refractive 925 
error is not expected to change in the short duration prior to the 12-week outcome exam, the 926 
study will not pay for spectacles or contact lenses during the study.  Because treatment of 927 
recurrent CI (no longer meeting success criteria) would be considered standard of care, the 928 
study will not pay for treating recurrent CI following the 12-week outcome exam.  929 
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CHAPTER 5: SAMPLE SIZE ESTIMATION AND STATISTICAL 930 
ANALYSIS 931 

 932 
The approach to sample size and statistical analyses are summarized below.  A detailed 933 
statistical analysis plan will be written and finalized prior to the completion of the study.  The 934 
analysis plan synopsis in this chapter contains the framework of the anticipated final analysis 935 
plan. 936 
 937 

5.1 Sample Size Estimation 938 
Our primary question of interest is a comparison between active home-based computer 939 
vergence/ accommodative therapy (CBT) and near target push-up (NTP) treatment at outcome 940 
for children with CI.  In addition, a second analysis will be performed to compare the CBT 941 
group with the placebo therapy group (PT) to determine whether the active computer therapy 942 
regimen is an effective treatment for CI.  Both comparisons will be based on the proportion of 943 
participants who meet success criteria on the CISS, NPC, and PFV measures at the end of the 944 
12-week treatment phase. 945 

 946 

5.1.1 Definition of Treatment Success 947 
Repeatability data were used to define real change in score based on measurement error for a 948 
single CISS measure, and for the NPC and PFV, based on the mean of 3 repeated measurements 949 
during the same session.  950 
 951 
The primary outcome is success as a composite of all three measures (CISS, NPC, and PFV).  952 
We established “success” criteria for each outcome measure, composed of a) achieving a 953 
minimum amount of improvement from baseline and b) exceeding a specific threshold value at 954 
the outcome exam, which was defined using the criteria from the Convergence Insufficiency 955 
Treatment Trial (CITT).8  Success for each outcome measure was defined as the following: 956 

1. CISS:  Improvement in CI score of at least 9 points and an outcome score of < 16 points  957 

2. NPC: A ratio of mean outcome to mean baseline NPC (outcome NPC/baseline NPC) of 958 

< 0.763 and a mean outcome NPC of < 6 cm   959 

3. PFV: A ratio of mean outcome to mean baseline PFV (outcome PFV/baseline NPC) of > 960 

1.419 and a mean outcome PFV > 15 pd 961 

Participants must meet success criteria for all three measures (CISS, NPC, PFV) to be 962 
considered a success for the composite outcome. 963 
 964 

5.1.2 Treatment Group Success Proportions 965 
Success proportions for the three treatment arms, consisting of the CBT group, NTP group, and 966 
PT group, were estimated using subject level data from the CITT study, which consisted of 4 967 
treatment groups as shown in Table 1.  The success criteria defined in section 5.1.1 was applied 968 
to subjects in each of the 4 treatment groups to determine what proportion of subjects would be 969 
classified as success for each individual measure and for the composite outcome (Table 1).   970 

971 
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Table 1. Proportion of participants who met the success criteria for each measure and for the 972 
composite outcome according to treatment group in the CITT study 973 
 974 

 
CISS Measure NPC Measure PFV Measure 

Composite 

(CISS, NPC, PFV) 

No Yes No Yes No Yes No Yes 

N % N % N % N % N % N % N % N % 

Treatment arm 

27 46% 32 54% 8 14% 51 86% 14 24% 45 76% 36 61% 23 39% OBVAT 

OBPT 40 74% 14 26% 41 76% 13 24% 29 54% 25 46% 50 93% 4 7% 

HBPP 37 70% 16 30% 27 51% 26 49% 25 47% 28 53% 46 87% 7 13% 

HBCVAT+ 42 81% 10 19% 24 46% 28 54% 19 37% 33 63% 48 92% 4 8% 

 975 
Note: OBVAT = office-based computer vergence active treatment group, OBPT = office-based placebo group, 976 
HBPP = home-based pencil push-up group, HBCVAT+ = home-based computer vergence active treatment group 977 
 978 
In this study, we will assume a 30% success proportion for the CBT group, 15% success for the 979 
NTP group and 10% success in the PT group. 980 
 981 
The home-based pencil push-up composite proportion (HBPP = 13%) and office-based placebo 982 
composite proportion (OBPT=7%) in the CITT were used to estimate success proportions in the 983 
current study for the NTP and PT groups, respectively.  For the CBT group, we project that the 984 
success composite proportion will be similar to the CITT office-based vergence/accommodative 985 
therapy (OBVAT = 39%) group rather than the CITT home-based computer 986 
vergence/accommodative therapy group (HBCVAT + = 8%) because of study eligibility 987 
restrictions and better monitoring and reinforcement of treatment compliance.  In addition, we 988 
suspect that the computer vergence/accommodate therapy will have a higher success rate 989 
compared to that of the near target push-up treatment based on clinicians’ experience.   990 
 991 

5.1.3 Sample Size Estimates 992 
 993 
Treatment Comparisons 994 
The CITS will be comprised of three treatment arms to evaluate the two comparisons: 1.) CBT 995 
versus NTP and 2.) CBT versus PT group.  Both comparisons will be based on the proportion of 996 
participants who meet composite success criteria based on the CISS, NPC, and PFV measures at 997 
the 12-week outcome exam.   998 
 999 
The CITS study will utilize a 2:2:1 randomization scheme favoring the active treatment groups 1000 
(CBT and NTP) over the PT group.  This randomization scheme was proposed to reduce the 1001 
probability of being randomized to the PT group from 33% (1:1:1 allocation) to 20%, which 1002 
will likely improve recruitment efforts.  Therefore, the active treatment comparison will be 1003 
based on an equal number of participants in both groups whereas the sample size for the PT 1004 
group will be half that of the CBT group for the comparison of CBT versus PT. 1005 
 1006 
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Sample Size 1007 
Sample size estimates for each treatment comparison will be based on 90% power and a 2-sided 1008 
alpha=0.025 (overall alpha=0.05).  No additional adjustments for non-compliance or for 1009 
reduced treatment benefit among enrolled ADHD participants will be applied to the sample size 1010 
because these factors are already reflected in the CITT data, which was used to estimate the 1011 
treatment group success proportions. Assuming a 30% true population success proportion for 1012 
the CBT group and a 15% true success proportion for the NTP group, we project a sample size 1013 
of 202 participants for each active treatment group using on a 2-sided alpha = 0.025 and 90% 1014 
power. In addition, we will have at least 90% power for the comparison of CBT (n=202) versus 1015 
the PT (n=101), assuming a 30% true success rate in the CBT group and 10% true success in the 1016 
placebo group using a 2-sided alpha=0.025.  After adjusting for a 10% loss to follow-up, we 1017 
anticipate a final sample size of 226 participants in each of the active treatment groups (CBT 1018 
and NTP) and 113 participants in the PT group for a total of 565 participants.  1019 
 1020 
The study is not powered for the comparison of near target push-ups compared to placebo.  1021 
Assuming true success proportions of 15% and 10%, respectively, a sample size of nearly 3,000 1022 
would be required to achieve 90% power using a 2-sided alpha=0.017 (adjusting for 3 treatment 1023 
comparisons.)  However, a comparison of these 2 groups will be performed as an exploratory 1024 
analysis.  As this analysis is exploratory, and anticipated power is low (<10%), no adjustment 1025 
was made to the type I error rate (alpha) for the primary comparisons. 1026 
 1027 

5.2 Interim Analysis Monitoring 1028 
Interim monitoring for efficacy and for futility will be conducted at pre-specified time points 1029 
based on the proportion of participants who have completed the 12-week primary outcome 1030 
exam according to pre-planned estimates of recruitment projections.  Each interim analysis will 1031 
evaluate treatment efficacy and assess futility for stopping the trial using a conditional power 1032 
assessment.  Rules and provisions for futility stopping will be established a priori for each of the 1033 
treatment comparisons.  The decisions for early stopping based on efficacy and/or futility will 1034 
consider the individual treatment comparisons and whether the study can continue recruiting 1035 
participants to address at least one of the study objectives.  We will include a 5% adjustment to 1036 
sample size to account for interim monitoring, resulting in a final sample size of 594 1037 
participants.  Details of the interim monitoring plan will be developed in consultation with the 1038 
DSMC and will be included in the statistical analysis plan. 1039 
 1040 

5.3 Primary Data Analysis 1041 
The primary efficacy analyses will consist of two treatment comparisons of the proportion of 1042 
participants who are successfully treated for CI at the end of the 12-week treatment phase using 1043 
logistic regression analyses, adjusting for baseline covariates of CISS, NPC, and PFV.    1044 
 1045 
Analyses will be employed for two treatment comparisons consisting of three types of therapies 1046 
for children with CI.  The primary objective will be a comparison of active CBT versus active 1047 
NTP treatment at the 12-week outcome exam.  A second analysis will compare the CBT therapy 1048 
to a true placebo treatment (PT) to evaluate the effectiveness of home-based computer therapy.  1049 
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A significant treatment group difference for each of the aforementioned comparisons will be 1050 
based on a 2-sided type I error of alpha=0.025 (overall alpha=0.05). 1051 
 1052 
A sensitivity analysis will be performed using multiple imputations to impute the primary 1053 
outcome for subjects who did not complete the 12-week visit.  If results of the sensitivity 1054 
analysis differ from that of the primary analysis, exploratory analyses will be conducted to 1055 
investigate factors that may have contributed to the difference between methods. 1056 
 1057 

5.4 Primary Outcome 1058 
The primary outcome for evaluating successful treatment of clinical signs and symptoms of CI 1059 
will be a composite measure, comprised of the CISS score, NPC, and PFV.  For the baseline and 1060 
follow-up visits, means will be computed for NPC and PFV using the 3 repeated measurements 1061 
obtained within the same exam while the CISS score will be evaluated as a single observation.  1062 
Improvement in CISS score since enrollment will be computed by subtracting the 12-week 1063 
outcome score from the baseline score.  Change for the NPC and PFV will be defined as the 1064 
ratio of the mean measurement at the 12-week outcome exam to the corresponding mean 1065 
baseline measurement. 1066 
 1067 
The outcome will be calculated for the three measures at the 12-week exam as shown below.  A 1068 
participant will be defined as successfully treated if all of the following criteria (1-3) are met at 1069 
the 12-week exam. 1070 
 1071 

1. CISS:  Improvement in CI score of at least 9 points since baseline and an outcome score 1072 

of < 16 points  1073 

2. NPC: A ratio of mean outcome to mean baseline NPC (outcome NPC/baseline NPC) of 1074 

< 0.763 and a mean outcome NPC of < 6 cm.   1075 

3. PFV: A ratio of mean outcome to mean baseline PFV (outcome PFV/baseline PFV) of > 1076 

1.419 and a mean outcome PFV > 15 pd 1077 

 1078 

5.5 Secondary Data Analysis 1079 
TO BE INCLUDED IN ANALYSIS PLAN1080 
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