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PURPOSE

The purpose of this document is to develop a shared interprofessional definition of Ocular
Motor Rehabilitation (OMR) as a strategy applied to interdisciplinary management of visual
dysfunctions after mild traumatic brain injury (mTBI) within the Department of War (DOW) and
Veterans Affairs (VA) systems of care. As OMR is not well defined, it is interpreted differently
by individual disciplines. The newly developed definition of OMR in this document can be
utilized to provide standard terminology for future research, Practice Recommendations (PRs),
and Clinical Practice Guidelines (CPGs),* and education within the DOW and VA.

INTRODUCTION

Ocular motor function (OMF) refers to the tasks of the oculomotor (CNIIl), trochlear (CNIV)

and the abducent (CNVI) nerves, and pertains to the capacities of ocular focus and
synchronization of ocular movements.? OMF is controlled by various parts and pathways of the
brain. It encompasses ocular fixation, version, pursuit, saccade, accommodation, vergence,
and response to the vestibulo-ocular reflex. OMF is crucial for activities such as reading,
scanning, reacting to visual data, and maintaining balance.3

Ocular motor dysfunction (OMD) is a deficit of ocular motor function. It can result from
systemic and neurological conditions such as diabetes, stroke, brain injuries including
traumatic brain injuries (TBIs), and/or chronic use of certain medications.*° Multiple

ocular motor functions may be affected at the same time. Symptoms of OMD may include
but are not limited to blurry vision, double vision, tracking issues, headaches, dizziness,
photosensitivity, and imbalance. These symptoms can severely affect one’s ability to perform
daily activities and tasks.3¢°

OMD is associated with TBI, the latter being a significant public health concern in the U.S.
resulting in economic and social burdens. In 2020, there were approximately 214,110 TBI-
related hospitalizations in the U.S. with falls being the leading cause.® Over 5.3 million
Americans live with brain injury-related disabilities, impacting various aspects of life

and independence.**** TBI’s include penetrating and non-penetrating head injuries. Non-
penetrating TBIs can be classified as mild, moderate, severe, based on the Glascow Coma
Scale, loss or alteration of consciousness, post-traumatic amnesia, and brain imaging.*®

In military settings, TBI can result from, and is not limited to, blasts, blunt trauma, motor
vehicle accidents, falls, combat/training activities such as parachute landings, and sports
activities.® In addition, military personnel are at high risk for repeated impact and/or
blast exposures which worsen symptoms and increase long-term impairments especially,
if recurring within one year.1”2* From 2000 to 2024, 82.2% of military TBIs were diagnosed
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as mTBI.?2 mTBlI, also known as concussion, is defined as brief loss or alteration in
consciousness or memory and no abnormal brain imaging.1°12> An estimated 1.93% to
2.32% of service members sustain multiple concussions annually.0:17:24

The impacts of mTBI on visual function are critical for military performance, causing
delays in visual information processing and safety risks.?>2¢ Symptoms affect daily
activities, response time, safety, and performance, making the management of these
symptoms essential.

Neurologic ophthalmic evaluations for diagnosing brain injuries include OMF assessment.
Recent literature stresses the benefits of multisensory and interdisciplinary approaches
for mTBI-related vision dysfunctions.?”3? Key referrals include optometrists and
ophthalmologists, with additional support from physiatrists, neuro-ophthalmologists,
occupational and physical therapists, audiologists, speech pathologists, and
neuropsychologists.3234 Rehabilitative plans that include an interdisciplinary approach for
OMR, help service members regain necessary ocular function, visual processing,

and readiness.

This document aims to define OMR and explain its role as an essential part of the
interdisciplinary model in management of visual dysfunction after mTBI for the Defense
Health Agency/Vision Center of Excellence (DHA/VCE) community. Consistent terminology
and a common language for OMR are crucial for interdisciplinary assessment and
rehabilitation collaboration in patient treatment, and to further standardization in
research and clinical practice.

METHODS

Terminology used in current literature; descriptions of optometric residency and fellowship
programs were reviewed. Clinical multidisciplinary and interagency Subject Matter Experts
collaborated on the final document.

Literature Review of Terms and Definitions

To understand the evolution of the term “ocular motor rehabilitation”, two databases
(PubMed and Google Scholar) were utilized to identify literature published from 2010 to
2025. The following Medical Subject Heading (MeSH) terms were used during the search
to generate appropriate articles (Table 1):
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Table 1. MeSH terms used during literature search

Rehabilitation Optometric Vision Therapy

Rehabilitative Interventions Orthoptics

Rehabilitation Strategy Orthoptic Therapy

Vision Impairment Orthoptic Vision Therapy
Visual Function Ocular Motor Rehabilitation

Functional Vision Oculomotor Rehabilitation

Vision Rehabilitation Neuro-optometric Rehabilitative Therapy

Vision Therapy

The description, scope, and nature of the searched terms were compared. In addition,
references from the articles identified during the search were manually screened to find
additional relevant literature.

Residency and Fellowship Program Review of Terminology and Definitions

Association of Schools and Colleges of Optometry (ASCO)* website’s residency and
fellowship directory was used to identify programs with a focus on rehabilitation (e.g.,
“low vision rehabilitation”, “vision rehabilitation”). Each residency and/or fellowship
program, category title, area of emphasis, affiliated school, program description, and
terminology were thoroughly reviewed. The terms searched were the same as in the
literature review. Programs meeting the inclusion criteria (in which rehabilitation was a
focus) were listed, and relevant details were recorded. One researcher identified and
recorded the primary terminology used by each program, which was then reviewed by
subject matter experts (SMEs) in optometry. Entries were then categorized by government
and non-government sectors. In total, 66 residency programs and 4 fellowship programs
focused on rehabilitation and/or vision therapy were identified across the U.S.

5
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Collaborative SME Process

Clinical Subject Matter Experts (CSMEs) with expertise in vision dysfunction were recruited
from federal (DOW and VA) and academic sectors, including optometrists, ophthalmologists,
physiatrists, and physical and occupational therapists. Many had previously contributed to
DHA/VCE CPRs and CPGs. These CSMEs reviewed and commented on drafts of the description,
scope, and nature of multisensory interdisciplinary OMR related to vision dysfunction from
mTBI. Through several revisions, they collaborated on the final definition of OMR.

RESULTS

Literature Terminology Overview: Terms in Current Literature Relating to “Rehabilitation”
Two leading organizations accepted the following definitions of rehabilitation:

The World Health Organization (WHO)2¢ defines rehabilitation as a set of interventions
optimizing functioning and reducing disability, aiming to maximize independence. Strategies
involve addressing health conditions, modifying environments, using assistive products,
educating for self-management, and adapting tasks to facilitate daily activities.3’

In 2020, the Cochrane Rehabilitation Group refined the definition of rehabilitation for research
purposes, emphasizing rehabilitation as a multi-modal process tailored to patients’ needs and
goals, involving a multidisciplinary team.3®4! Their comprehensive definition addresses eight
essential aspects: objectives, outcomes, target groups, interventions, professionals involved,
locations, timing, and conditions.

The term “rehabilitation” was further described in clinical application.** The following four main
intervention types within rehabilitative practices have been identified:

Substitutive: Using tools to work around impairments.

Restitutive: Supporting neural tissue restoration via neural plasticity.
Compensatory: Employing alternative strategies to bypass impairments.
Pharmacological: Using medications to alleviate dysfunction.

PWONME

A strategic rehabilitation program includes diagnostic consideration, tailored interventions, and
strategic planning. Clinical judgment is crucial in determining intervention types, delivery, and
location, ensuring the strategy is individualized to the patient’s condition and needs.*? Clinical
judgment must also ensure that selected interventions do not negatively affect other sensory
or motor function comorbidities.
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Another consideration when building a strategic rehabilitation program is to employ
WHO'’s International Classification of Functioning, Disability and Health (ICF)** model.
The ICF model provides a framework encompassing body functions, structures, activities,
participation, environmental, and personal factors to comprehensively address health
and disability. It offers a holistic view that is invaluable in rehabilitation contexts,
facilitating an understanding of patients within their families and communities.

The ICF model enhances communication among professionals and supports the
development of interdisciplinary treatment plans where interdisciplinary teams build

on each other’s work to achieve shared goals.

Literature Terminology Overview: Terms in Current Literature Related to
“Vision Rehabilitation”

Several key terms related to vision rehabilitation found in the literature included
definitions that were specific. These included the following:

Vision Impairment (VI): Permanent or uncorrectable vision loss based on the best-
corrected visual acuity in the better-seeing eye, involving loss of visual acuity or
visual fields.4+4°

Visual Function: The functioning of the eye and lower-order cerebral mechanisms.284¢

Functional Vision: Daily life functioning, highlighting deficits in higher-order cerebral
mechanisms such as visual perception.?®

Vision Rehabilitation (VisR): An interdisciplinary approach to help those with
vision impairment achieve safety, independence, and quality of life through
various interventions.*748

Orthoptics and Orthoptic Vision Therapy (OrthVT): Nonsurgical treatment for
neuromuscular eye anomalies, involving eye exercises for issues like amblyopia
and minor eye movement problems.*84°

Vision Therapy and Optometric Vision Therapy: Neurosensory and neuromuscular
activities to develop and enhance visual skills, involving tools like lenses, prisms,
and balance boards.4:%0
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Neuro-Optometric Rehabilitation Therapy (NORT): Modifies optometric vision therapy using
neural plasticity principles to address mTBI symptoms, focusing on enhancing neuro-
plastic changes through motivation, feedback, repetition, sensory-motor mismatch, and
intermodal integration.5!

The term “Ocular Motor Rehabilitation” was not well-defined as a protocol, but individual
interventions for specific OMD and visually related tasks associated with mTBI

were documented and have been accepted by the rehabilitative clinical community.
Interventions for OMD have been systematically reviewed.®2°* Substitutive interventions
employing micro prism for correction of vertical ocular misalignments, and restitutive
interventions for version, vergence, and gaze stabilization have been described.5#5°
Successful OMR collaboration between optometrists and occupational therapists to
include several restitutive and compensatory interventions has been reported by
several disciplines.2931.61

Residency and Fellowship Terminology Overview

Sixty-six optometric residency programs with a focus on rehabilitation were identified:
18 federal (DOW and VA) and 48 non-federal. Additionally, four rehabilitation-focused
fellowships were found: three federal and one non-federal. Descriptions of the programs
did not include definitions of rehabilitation or specifically OMR. Program titles included
Brain Injury Rehabilitation, Neuro-optometric Rehabilitation, Low Vision Rehabilitation,
Pediatric Vision Therapy, Orthoptic Vision Therapy, Binocular Vision Therapy, and

Sports Vision Training, with “Vision Therapy” and “Vision Rehabilitation” as general
umbrella terms.

DISCUSSION

OMDs include dysfunction of ocular alignment (tropias and phorias), movement (pursuit
and saccade) and binocular coordination (version and vergence). OMDs can also impact
accommodation, resulting in insufficient, excessive, or inefficient reactions to stimuli.

In mTBI, post-injury accommodative dysfunctions can alter monocular acuity. OMDs can
also affect binocular acuity and binocularity. Uncorrected refractive errors can exacerbate
these dysfunctions.®? Common symptoms include blurry vision, diplopia, eye strain,
headaches, depth perception issues, tracking problems, and balance issues. Frequent
OMDs described in individuals with mTBI include accommodative insufficiency (42.8%),
convergence insufficiency (36.3%), saccade dysfunctions (30%), pursuit dysfunctions
(60%), and decompensated vertical phorias (24.4%).56365
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OMDs also impact non-visual senses such as balance, spatial orientation, proprioception,
hearing, memory, behavioral health, and speech, as well as higher visual sensory
modalities of visual perception and visual-motor coordination.®® They affect attention,
focus, auditory processing, and language skills, which are crucial for reading and
comprehension. The vestibular and ocular systems stabilize gaze and acquire moving
targets while the head or body is in motion. The vestibulo-ocular reflex (VOR) is part

of the multisensory integration between ocular motor and vestibular systems. Ocular
misalighment can disrupt the VOR compromising gaze stability, leading to poor posture,
abnormal gait, dizziness and imbalance.®® Dysfunction in saccades, pursuit, version, and
vergence further contribute to imbalance. Given multi-sensory effects of OMDs, patients
with these dysfunctions should receive OMR as interdisciplinary treatment including
optometry and occupational and physical therapy. As a necessity for best practice,
common language between disciplines is requisite for an interdisciplinary and ICF
model of OMR.

Application of OMR to General Rehabilitation Strategy and Intervention Terms
and Definitions

Adequate OMF is crucial for reaction time, mobility, balance, binocular vision, depth
perception, reading, information processing, language processing, and memory. Vision

is important for postural stability. Such impairments, whether occurring in civilian or
military settings, can profoundly affect cognitive function and motor control.>*¢” Sustained
endurance to work demands, work efficiency, and productivity may be affected. Recent
evidence suggests that OMR after mTBI may support recovery, complement other
therapies, and improve outcomes.55:¢86°

OMR strategies can include four types of interventions delivered by several disciplines
sequentially or in concert, depending on the OMD and patient specifics:3441:53

Substitutive OMR Interventions: Use spectacle or contact lenses (concave, convex, toric)
and prisms to address refractive errors and ocular misalignments. They are provided

by optometrists (ODs) and ophthalmologists (O-MDs). Ocular muscle surgeries, often
considered substitutive interventions as they correct mechanical conditions and
normalize ocular muscle positioning, are performed by O-MDs.*!

Restitutive OMR Interventions: Restore functions via neural plasticity principles through
orthoptic and optometric vision therapy, enhancing various ocular functions.®® They are
administered by ODs, O-MDs, OTs, orthoptists, and PTs.2%70.7%
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Compensatory OMR Interventions: Adaptation strategies like scanning and ergonomic
adjustments, taught by ODs, OTs, PTs, orthoptists, and VA polytrauma and low vision
Blind Rehabilitation Outpatient Service (BROS)."?

Pharmacological OMR Interventions: Medications prescribed by O-MDs and Neuro-O-MDs
to manage symptoms like myokymia and ocular flutter.#*

All OMR strategies should commence with accurate refractive error correction improving
visual acuity to ensure optimal ocular motor control and gaze stability.”® If problems
persist after spectacle habituation, further strategic planning and interventions based
on neural plasticity principles are needed. Restitutive interventions should progress from
simple static monocular to complex dynamic binocular skills, integrating compensatory
strategies as necessary.’

Several systematic and scoping reviews on “vision rehabilitation in mTBI” concluded
that ocular motor-based rehabilitation demonstrates promising efficacy reducing OMD
in individuals with mTBI.5°°%¢% Some authors also mentioned the absence of adverse
events of OMR and several meta-analyses supported a positive trend toward efficacy.®4%°
A very recent randomized clinical trial, specifically the “CONCUSS randomized

clinical trial of vergence/accommodative therapy for concussion-related symptomatic
convergence insufficiency” addressed the question of effectiveness of immediate
versus delayed office-based vergence/accommodative therapy with movement (OBVAM)
for the treatment of convergence insufficiency (CI) in participants 11-25 years old with
persistent post-concussive symptoms. The study found that watchful waiting resulted
in a low recovery rate (6% after 6 weeks post-concussion), while both immediate and
delayed OBVAM therapy resulted in successful or improved (up to 92%) normalization
of clinical outcomes. The authors concluded that watchful waiting is very unlikely

to produce a significant recovery in the assessed population, whereas OBVAM can
successfully treat concussion-related Cl in 6-8 weeks.’®

Collaborative Statement: OMR Defined

An interdisciplinary, interagency team of CSMEs collaborated on defining OMR for
vision dysfunction associated with mTBI. Many CSMEs and authors of this paper also
contributed to DHA/VCE CRs and PRs. Based on their work and this document, the
proposed definition has been accepted for use in DHA/VCE publications.



The recommended shared interprofessional definition of Ocular Motor Rehabilitation is a
rehabilitative strategy to regain control over accommodative focus and eye movements,
addressing dysfunctions in accommodation, ocular alignment, saccades, smooth pursuit,
vergence, fixation, dynamic acuity, and gaze stabilization, often related, but not limited to
traumatic brain injury. Interventions include substitutive, restitutive, compensatory, and
pharmacological methods such as spectacles, prisms, surgery, vision therapy/orthoptics,
occupational and physical therapy, adaptations, and medications. Individualization and
clinical judgment are crucial.

Given the visual system’s complexity and integration with cognitive, vestibular, motor,
and autonomic functions, an interdisciplinary multimodal approach is essential. OMR
spans various settings, including in-clinic offices and home environments, and involves
tasks like reading, gaze stability, postural control, balance, gait, and sensory-motor
coordination. It may apply to patients with TBI across their life span.

CONCLUSION

In summary, OMR for mTBI uses an interdisciplinary approach to enhance vision function
and address eye movement dysfunctions. Ongoing research and evidence-based
practices are vital for effective treatment. This document reviews vision rehabilitation
terminology from literature and clinical programs, establishing a unified multidisciplinary
and interagency (DOW, VA) collaborative statement defining OMR. Clear definitions

and terminology foster better communication among disciplines, therefore improving
treatment identification and outcomes for mTBl-associated ocular motor dysfunctions.

**VA Chat GPT was utilized to compress this manuscript.

11

Ocular Motor Rehabilitation Definition as Applied to the Defense Health Agency/Vision Center of Excellence Practice Recommendations _




REFERENCES

1. U.S. Department of Defense, Defense Health Agency. Provider Resources—Veteran and
Comprehensive Evaluation. U.S. Department of Defense, Defense Health Agency. https://www.

health.mil/Military-Health-Topics/Centers-of-Excellence/VCE/Provider-Resources. Accessed
Nov 12, 2025.

2. Heo H, Lambert SR. Ocular Motor Nerve Palsy After Traumatic Brain Injury: A Claims Database
Study. J Neuroophthalmol. Mar 1 2023;43(1):131-136. doi:10.1097/wno.0000000000001635.

3. Theis J, Chen AM, Burgher AR et al. Ocular motor disorders in children and adults with mTBI:
a scoping review protocol. BMJ Open. Oct 19 2023;13(10):e073656. d0i:10.1136/bmjop-
en-2023-073656.

4. Subramanian PS, Barton JJS, Ranalli R Smith C, Francis CE, Frishberg B. Consensus
Statement on Visual Rehabilitation in Mild Traumatic Brain Injury. Neurol Clin Pract. Dec
2022;12(6):422-428. doi:10.1212/¢pj.0000000000200071.

5. Merezhinskaya N, Mallia RK, Park D, Bryden DW, Mathur K, Barker FM, 2nd. Visual Deficits
and Dysfunctions Associated with Traumatic Brain Injury: A Systematic Review and Meta-analy-
sis. Optom Vis Sci. Aug 2019;96(8):542-555. d0i:10.1097/0px.0000000000001407.

6. Purola R Koskinen S, Uusitalo H. Impact of vision on generic health-related quality of life -
A systematic review. Acta Ophthalmol. Nov 2023;104(7):717-728. d0i:10.1111/a0s.15676.

7. Armstrong RA. Visual problems associated with traumatic brain injury. Clin Exp Optom. Nov
2018;101(6):716-726. doi:10.1111/cx0.12670.

8. Benassi M, Frattini D, Garofalo S, Bolzani R, Pansell T. Visuo-motor integration, vision percep-
tion and attention in mTBI patients. Preliminary findings. PLoS One. 2021;16(4):e0250598.
doi:10.1371/journal.pone.0250598.

9. D’Silva LJ, Chalise R Obaidat S, Rippee M, Devos H. Oculomotor Deficits and Symptom Se-
verity Are Associated With Poorer Dynamic Mobility in Chronic Mild Traumatic Brain Injury. Front
Neurol. 2021;12:642457. doi:10.3389/fneur.2021.642457.

10. Centers for Disease Control and Prevention. TBI Data. Centers for Disease Control and Pre-

vention. https://www.cdc.gov/traumatic-brain-injury/data-research/index.html. Accessed Nov 12,
2025.

11. Defense Health Agency, Vision Center of Excellence. About CDC’s Vision Health Initiative.
Centers for Disease Control and Prevention. https://www.cdc.gov/vision-health/cdc-program/.
Accessed Nov 12, 2025.

12. Huang XF, Ma SF, Jiang XH, et al. Causes and global, regional, and national burdens
of traumatic brain injury from 1990 to 2019. Chin J Traumatol. Dec 2024;27(6):311-322.
doi:10.1016/j.cjtee.2024.03.007.

12

_ Ocular Motor Rehabilitation Definition as Applied to the Defense Health Agency/Vision Center of Excellence Practice Recommendations



https://www.health.mil/Military-Health-Topics/Centers-of-Excellence/VCE/Provider-Resources
https://www.health.mil/Military-Health-Topics/Centers-of-Excellence/VCE/Provider-Resources
https://www.cdc.gov/traumatic-brain-injury/data-research/index.html
https://www.cdc.gov/vision-health/cdc-program/

13. Langlois JA, Rutland-Brown W, Wald MM. The epidemiology and impact of traumat-
ic brain injury: a brief overview. J Head Trauma Rehabil. Sep-Oct 2006;21(5):375-8.
doi:10.1097,/00001199-200609000-00001.

14. Brain Injury Association of America. https://biausa.org/. Accessed Nov 12, 2025.

15. National Academies of Sciences Engineering, and Medicine; Health and Medicine Division;
Board on Health Care Services; Committee on the Review of the Department of Veteran Affairs
Examinations for Traumatic Brain Injury. Evaluation of the Disability Determination Process for
Traumatic Brain Injury in Veterans. National Academies Press (US); 2019. https://www.ncbi.nim.
nih.gov/books/NBK542595. Accessed Nov 12, 2025.

16. Phipps H, Mondello S, Wilson A, et al. Characteristics and of U.S. mild traumatic brain inju-
ry: a systematic review. Front Neurol. 2020;11:559318. d0i:10.3389/fneur.2020.559318.

17. Defense Health Agency, Vision Center of Excellence. DHA/VCE PRs and CRs. Defense
Health Agency, Vision Center of Excellence. https://www.health.mil/Military-Health-Topics/Cen-
ters-of-Excellence/VCE/Provider-Resources. Accessed Nov 12, 2025.

18. Defense Health Agency. TBICoE Research Review: Multiple TBI, Multiple Concussion. De-
fense Health Agency. https://health.mil/Reference-Center/Publications/2024/03/28/TBI-
CoE-Research-Review-Multiple-TBI-Multiple-Concussion. Accessed Nov 12, 2025.

19. Hunfalvay M, Murray NR Creel WT, Carrick FR. Long-Term Effects of Low-Level Blast Exposure
and High-Caliber Weapons Use in Military Special Operators. Brain Sci. May 23 2022;12(5)
doi:10.3390/brainsci12050679.

20. McAllister T, McCrea M. Long-Term Cognitive and Neuropsychiatric Consequences of
Repetitive Concussion and Head-Impact Exposure. J Athl Train. Mar 2017;52(3):309-317.
doi:10.4085/1062-6050-52.1.14.

21. Brett BL, Gardner RC, Godbout J, Dams-O’Connor K, Keene CD. Traumatic Brain Injury and
Risk of Neurodegenerative Disorder. Biol Psych. Mar 1 2022;91(5):498-507. do0i:10.1016/]j.
biopsych.2021.05.025.

22. Department of Defense. Department of defense shares lessons about mild TBI with interna-
tional partners Internet. Military Health System (U.S. Department of Defense). https://health.
mil/News/Dvids-Articles/2024/03/29/news467375?type=Articles. Accessed Nov 12, 2025.

23. Centers for Disease Control and Prevention. Traumatic Brain Injury in the United States:
Emergency Department Visits, Hospitalizations, and Deaths — 2002-2006. Centers for Disease
Control and Prevention. https://stacks.cdc.gov/view/cdc/5571. Accessed Nov 13, 2025.

24. Defense Health Agency. DoD TBI Worldwide Numbers. https://www.health.mil/Mili-
tary-Health-Topics/Centers-of-Excellence/Traumatic-Brain-Injury-Center-of-Excellence/DOD-TBI-
Worldwide-Numbers. Accessed Nov 13, 2025.

13

Ocular Motor Rehabilitation Definition as Applied to the Defense Health Agency/Vision Center of Excellence Practice Recommendations _



https://biausa.org/
https://www.ncbi.nlm.nih.gov/books/NBK542595/
https://www.ncbi.nlm.nih.gov/books/NBK542595/
https://www.health.mil/Military-Health-Topics/Centers-of-Excellence/VCE/Provider-Resources
https://www.health.mil/Military-Health-Topics/Centers-of-Excellence/VCE/Provider-Resources
https://health.mil/Reference-Center/Publications/2024/03/28/TBICoE-Research-Review-Multiple-TBI-Multiple-Concussion
https://health.mil/Reference-Center/Publications/2024/03/28/TBICoE-Research-Review-Multiple-TBI-Multiple-Concussion
https://health.mil/News/Dvids-Articles/2024/03/29/news467375?type=Articles
https://health.mil/News/Dvids-Articles/2024/03/29/news467375?type=Articles
https://stacks.cdc.gov/view/cdc/5571
https://www.health.mil/Military-Health-Topics/Centers-of-Excellence/Traumatic-Brain-Injury-Center-of-Excellence/DOD-TBI-Worldwide-Numbers
https://www.health.mil/Military-Health-Topics/Centers-of-Excellence/Traumatic-Brain-Injury-Center-of-Excellence/DOD-TBI-Worldwide-Numbers
https://www.health.mil/Military-Health-Topics/Centers-of-Excellence/Traumatic-Brain-Injury-Center-of-Excellence/DOD-TBI-Worldwide-Numbers
https://doi:10.4085/1062-6050-52.1.14

25. Ghassem SA, Ali M. The Effect of Visual Functions on Target Discrimination and Shoot-
ing Skill in Military Students. W J Opthalmol & Vision Res. 2020;3(2)d0i:10.33552/WJO-
VR.2020.03.000560.

26. MindCrowd. Reaction time as a measure of brain health. MindCrowd. https://mindcrowd.
org/reaction-time-as-a-measure-of-brain-health-mindcrowd-study-findings/. Accessed Nov 12,
2025.

27. Tanner TC WE, Salisbury JMH, Thatcher B, Blad K, Olmo J. An interdisciplinary ap-
proach to care of veterans with vision impairment. J Nurse Pract. 2024;d0i:10.1016/j.nur-
pra.2024.105169.

28. Roberts PS, Rizzo JR, Hreha K, et al. A conceptual model for vision rehabilitation. J Rehabil
Res Dev. 2016;53(6):693-704. do0i:10.1682/jrrd.2015.06.0113.

29. Aravich D, Troxell L. Clinical Practice Guidelines for Occupational Therapists in the Evaluation
and Treatment of Oculomotor Impairment Following Traumatic Brain Injury. Curr Phys Med Rehabil
Rep. 2021;9(3):93-99. d0i:10.1007/s40141-021-00310-x.

30. Powell JM, Torgerson NG. Evaluation and treatment of vision and motor dysfunction following
acquired brain injury from occupational therapy and neuro-optometry perspectives. Vision rehabil-
itation: Multidisciplinary care of the patient following brain injury. 2011:351-396. d0i:10.1201/
b10524-11.

31. Berryman A, Rasavage K, Politzer T, Gerber D. Oculomotor Treatment in Traumatic
Brain Injury Rehabilitation: A Randomized Controlled Pilot Trial. Am J Occup Ther. Jan/Feb
2020;74(1):7401185050p1-7401185050p7. doi:10.5014/ajot.2020.026880.

32. Niemeier JR Neuropsychological assessment for visually impaired persons with traumatic
brain injury. NeuroRehabilitation. 2010;27(3):275-83. d0i:10.3233/nre-2010-0609.

33. Mitchell JT, Covington NV, Morrow E, de Riesthal M, Duff MC. Memory and Traumatic Brain
Injury: Assessment and Management Practices of Speech-Language Pathologists. Am J Speech
Lang Pathol. Jan 3 2024;33(1):279-306. doi:10.1044/2023_ajslp-23-00231.

34. Kerkhoff G. Neurovisual rehabilitation: recent developments and future directions. J Neurol
Neurosurg Psych. Jun 2000;68(6):691-706. doi:10.1136/jnnp.68.6.691.

35. Association of Schools and Colleges of Optometry (ASCO). Optometric education. Associ-
ation of Schools and Colleges of Optometry (ASCO): Association of Schools and Colleges of
Optometry. https://optometriceducation.org/. Accessed Nov 13, 2025.

36. World Health Organization (WHO). Blindness and visual impairment. World Health Organi-
zation (WHO). https://www.who.int/news-room/fact-sheets/detail/blindness-and-visual-impair-
ment. Accessed Nov 12, 2025.

_ Ocular Motor Rehabilitation Definition as Applied to the Defense Health Agency/Vision Center of Excellence Practice Recommendations


https://mindcrowd.org/reaction-time-as-a-measure-of-brain-health-mindcrowd-study-findings/
https://mindcrowd.org/reaction-time-as-a-measure-of-brain-health-mindcrowd-study-findings/
https://optometriceducation.org/
https://www.who.int/news-room/fact-sheets/detail/blindness-and-visual-impairment
https://www.who.int/news-room/fact-sheets/detail/blindness-and-visual-impairment

37. Arienti C, Patrini M, Pollock A, Lazzarini SG, Oral A, Negrini S. A comparison and synthesis of
rehabilitation definitions used by consumers (Google), major Stakeholders (survey) and research-
ers (Cochrane Systematic Reviews): a terminological analysis. Eur J Phys Rehabil Med. Oct
2020;56(5):682-689. d0i:10.23736/s1973-9087.20.06583-1.

38. Meyer T, Kiekens C, Selb M, Posthumus E, Negrini S. Toward a new definition of rehabilita-
tion for research purposes: a comparative analysis of current definitions. Eur J Phys Rehabil
Med. Oct 2020;56(5):672-681. doi:10.23736/s1973-9087.20.06610-1.

39. Negrini S, Arienti C, KuglUkdeveci A, Lazzarini SG, Patrini M, Kiekens C. Current rehabilitation
definitions do not allow correct classification of Cochrane systematic reviews: an overview of
Cochrane reviews. Eur J Phys Rehabil Med. Oct 2020;56(5):667-671. doi:10.23736/s1973-
9087.20.06585-5.

40. Negrini S, Selb M, Kiekens C, et al. Rehabilitation Definition for Research Purposes.
A Global Stakeholders’ Initiative by Cochrane Rehabilitation. Neurorehabil Neural Repair.
2022;36(7):405-414. doi:10.1177/15459683221093587.

41. Pollock A, Hazelton C, Henderson CA, et al. Interventions for disorders of eye move-
ment in patients with stroke. Cochrane Database Syst Rev. Oct 5 2011;(10):Cd008389.
doi:10.1002/14651858.CD008389.pub2.

42. Tomaszewski W, Ma ko G. An evaluation of the strategic approach to the rehabilitation of
traumatic brain injury (TBI) patients. Med Sci Monit. Sep 2011;17(9):Cr510-6. doi:10.12659/
msm.881938.

43. Harty M, Griesel M, van der Merwe A. The ICF as a common language for rehabilitation
goal-setting: comparing client and professional priorities. Health Qual Life Outcomes. Oct 7
2011;9:87. d0i:10.1186/1477-7525-9-87.

44. World Health Organization (WHO). International Classification of Functioning, Disability, and
Health (ICF). World Health Organization. https://www.who.int/standards/classifications/interna-
tional-classification-of-functioning-disability-and-health. Accessed Nov 13, 2025.

45, Centers for Disease Control and Prevention. Vision-loss and blindness case definitions.
Centers for Disease Control and Prevention. https://www.cdc.gov/vision-health-data/case-defini-
tions/vision-loss-blindness.html. Accessed Nov 13, 2025.

46. American Foundation for the Blind (AFB). Low vision and legal blindness terms and descrip-
tions. American Foundation for the Blind (AFB). https://www.afb.org/blindness-and-low-vision/
eye-conditions/low-vision-and-legal-blindness-terms-and-descriptions. Accessed Nov 13, 2025.

47. World Health Organization (WHO). Blindness and visual impairment. World Health Organi-
zation. https://www.who.int/news-room/fact-sheets/detail/blindness-and-visual-impairment.
Accessed Nov 13, 2025.

15

Ocular Motor Rehabilitation Definition as Applied to the Defense Health Agency/Vision Center of Excellence Practice Recommendations _



https://www.who.int/standards/classifications/international-classification-of-functioning-disability-and-health
https://www.who.int/standards/classifications/international-classification-of-functioning-disability-and-health
https://www.cdc.gov/vision-health-data/case-definitions/vision-loss-blindness.html
https://www.cdc.gov/vision-health-data/case-definitions/vision-loss-blindness.html
https://www.afb.org/blindness-and-low-vision/eye-conditions/low-vision-and-legal-blindness-terms-and-descriptions
https://www.afb.org/blindness-and-low-vision/eye-conditions/low-vision-and-legal-blindness-terms-and-descriptions
https://www.who.int/news-room/fact-sheets/detail/blindness-and-visual-impairment

48. Colenbrander A. The Functional Classification of Brain Damage—Related Vision Loss. J Vis
Impair Blind. 2009;103(2):118-123. d0i:10.1177/0145482x0910300211.

49. Burian HM. Scope and Limitations of Orthoptics in Nonsurgical Treatment of Ocu-
lar Deviations. AMA Archives of Ophthalmology. 1951;45(4):377-381. doi:10.1001/ar-
chopht.1951.01700010385003.

50. American Association for Pediatric Ophthalmology and Strabismus (AAPOS). Vision therapy.
American Association for Pediatric Ophthalmology and Strabismus (AAPOS). https://aapos.org/
glossary/vision-therapy. Accessed Nov 13, 2025.

51. Cohen A, Elam C, Montecalvo BH, et al. Brain injury electronic resource manual. Volume

I B: traumatic brain injury visual dysfunction: optometric management and advanced topics.
American Optometric Assocation; 2009. https://safe.menlosecurity.com/doc/docview/viewer/
docN8C68BAB36E52d90886ff2e08a14858fcc5b26€915179bf136ddafth955977¢c581e494c-
€c272d99. Accessed Nov 13, 2025.

52. American Optometric Association (AOA). Brain Injury Electronic Resource Manual (BIERM).
American Optometric Association (AOA). https://www.aoa.org/practice/clinical-guidelines/trau-
matic-brain-injury. Accessed Nov 13, 2025.

53. Watabe T, Suzuki H, Abe M, Sasaki S, Nagashima J, Kawate N. Systematic review of vi-
sual rehabilitation interventions for oculomotor deficits in patients with brain injury. Brain Inj.
2019;33(13-14):1592-1596. doi:10.1080,/02699052.2019.1658225.

54. Scheiman MM, Talasan H, Mitchell GL, Alvarez TL. Objective Assessment of Vergence af-
ter Treatment of Concussion-Related ClI: A Pilot Study. Optom Vis Sci. Jan 2017;94(1):74-88.
d0i:10.1097/0px.0000000000000936.

55. Biscardi M, Grossinger Z, Colantonio A, Bayley M, Mollayeva T. Rehabilitation interventions
for oculomotor deficits in adults with mild traumatic brain injury: a systematic review protocol.
BMJ Open. Sep 15 2023;13(9):e072786. doi:10.1136/bmjopen-2023-072786.

56. Biscardi M, Grossinger Z, Colantonio A, Bayley M, Mollayeva T. Efficacy of restitutive interven-
tions for oculomotor deficits in adults with mild traumatic brain injury: a systematic review and
meta-analysis. Brain Inj. Jun 6 2024;38(7):499-513. do0i:10.1080/02699052.2024.2320163.

57. Ciuffreda KJ, Rutner D, Kapoor N, Suchoff I, Craig S, Han E. Oculomotor Rehabilitation in
Acquired Brain Injury. Investigative Ophthalmol Vis Sci. 2007;48(13):902-902. do0i:10.1016/j.
apmr.2003.12.044.

58. Nakamura K, Fuchigami T, Morioka S. Eye movement training and gaze analysis for a patient
with binocular diplopia after traumatic brain injury: a case report. Journal of Medical Case Re-
ports. 2023/12/18 2023;17(1):551. doi:10.1186/s13256-023-04221-4.

59. Feinberg DL, Rosner MS, Rosner AJ. Validation of the Binocular Vision Dysfunction Question-
naire (BVDQ). Otol Neurotol. Jan 2021;42(1):e66-e74. doi:10.1097/mao.0000000000002874.

16

_ Ocular Motor Rehabilitation Definition as Applied to the Defense Health Agency/Vision Center of Excellence Practice Recommendations



https://aapos.org/glossary/vision-therapy
https://aapos.org/glossary/vision-therapy
https://safe.menlosecurity.com/doc/docview/viewer/docN8C68BAB36E52d90886ff2e08a14858fcc5b26e915179bf136ddafb955977c581e494cc272d99
https://safe.menlosecurity.com/doc/docview/viewer/docN8C68BAB36E52d90886ff2e08a14858fcc5b26e915179bf136ddafb955977c581e494cc272d99
https://safe.menlosecurity.com/doc/docview/viewer/docN8C68BAB36E52d90886ff2e08a14858fcc5b26e915179bf136ddafb955977c581e494cc272d99
https://www.aoa.org/practice/clinical-guidelines/traumatic-brain-injury
https://www.aoa.org/practice/clinical-guidelines/traumatic-brain-injury

60. Doble JE, Feinberg DL, Rosner MS, Rosner AJ. Identification of binocular vision dysfunction
(vertical heterophoria) in traumatic brain injury patients and effects of individualized prismatic
spectacle lenses in the treatment of postconcussive symptoms: a retrospective analysis. Pm R.
Apr 2010;2(4):244-53. d0i:10.1016/j.pmrj.2010.01.011.

61. Smaakjeer R Wachner LG, Rasmussen RS. Vision therapy improves binocular visual dysfunc-
tion in patients with mild traumatic brain injury. Neurol Res. May 2022;44(5):439-445. doi:10.1
080/01616412.2021.2000825.

62. Harvey LH. Vision Rehabilitation: Multidisciplinary Care of the Patient Following Brain Injury.
CRC Press. 2011:351-396. https://doi.org/10.1201/b10524. Accessed Nov 13, 2025.

63. Moravej R, Jamali A, Zamani N, et al. Binocular vision disorders and refractive errors on
university students’ quality of life. Int J Ophthalmol. 2025;18(4):707-715. do0i:10.18240/
ij0.2025.04.18.

64. Capo6-Aponte JE, Urosevich TG, Temme LA, Tarbett AK, Sanghera NK. Visual dysfunctions and
symptoms during the subacute stage of blast-induced mild traumatic brain injury. Mil Med. Jul
2012;177(7):804-13. doi:10.7205/milmed-d-12-00061.

65. Capé-Aponte JE, Jorgensen-Wagers KL, Sosa JA, et al. Visual Dysfunctions at Different Stag-
es after Blast and Non-blast Mild Traumatic Brain Injury. Optom Vis Sci. Jan 2017;94(1):7-15.
d0i:10.1097/0px.0000000000000825.

66. Xie M, Niehorster DC, Lappe M, Li L. Roles of visual and non-visual information in the
perception of scene-relative object motion during walking. J Vis. Oct 1 2020;20(10):15.
do0i:10.1167/jov.20.10.15.

67. Park SY, Kang TW, Koo DK. Investigating Eye Movement and Postural Stability Relationships
Using Mobile Eye-Tracking and Posturography: A Cross-Sectional Study. Bioengineering (Basel).
Jul 23 2024;11(8)d0i:10.3390/bioengineering11080742.

68. Shuai C, Zobeiri OA, Millar JL, Schubert MC, Shelhamer M, Cullen KE. Vestibular patients
generate more regular head movements than healthy individuals during gaze-stabilization exer-
cises. Sci Rep. 2025/01/07 2025;15(1):1173. doi:10.1038/s41598-024-84939-3.

69. Simpson-Jones ME, Hunt AW. Vision rehabilitation interventions following mild traumatic
brain injury: a scoping review. Disabil Rehabil. Sep 2019;41(18):2206-2222. doi:10.1080/096
38288.2018.1460407.

70. Kleim JA, Jones TA. Principles of experience-dependent neural plasticity: implications
for rehabilitation after brain damage. J Speech Lang Hear Res. Feb 2008;51(1):5225-39.
do0i:10.1044/1092-4388(2008/018).

71. Rowe FJ, Hanna K, Evans JR, et al. Interventions for eye movement disorders due
to acquired brain injury. Cochrane Database Syst Rev. Mar 5 2018;3(3):Cd011290.
d0i:10.1002/14651858.CD011290.pub2.

17

Ocular Motor Rehabilitation Definition as Applied to the Defense Health Agency/Vision Center of Excellence Practice Recommendations _



https://doi.org/10.1201/b10524
https://doi:10.1167/jov.20.10.15
https://ijo.2025.04.18

72. Arnoldi K. Traumatic Brain Injury in Children: Do the Eyes Have It? The Orthoptic Evaluation
of Traumatic Brain Injury. J Binocul Vis Ocul Motil. Oct-Dec 2020;70(4):122-127. doi:10.1080/2
576117x.2020.1792030.

73. Quatman-Yates CC, Hunter-Giordano A, Shimamura KK, et al. Physical Therapy Evalua-
tion and Treatment After Concussion/Mild Traumatic Brain Injury. J Orthop Sports Phys Ther.
2020;50(4):CPG1-CPG73. doi:10.2519/jospt.2020.0301.

74. Troper K, Mestre PM, Pinela AS, Martinho T. P-587 Main measures for ergonomic im-
provements in the workplace — what can be improved for the visually impaired? Occup Med.
2024;74(Supplement_1):0-0. doi:10.1093/0ccmed/kqae023.1404.

75. Alvarez TL, Scheiman M, Hajebrahimi F, et al. CONCUSS randomised clinical trial of ver-
gence/accommodative therapy for concussion-related symptomatic convergence insufficiency.
Br J Sports Med. 2025:bjsports-2025-109807. doi:10.1136/bjsports-2025-109807.

18

_ Ocular Motor Rehabilitation Definition as Applied to the Defense Health Agency/Vision Center of Excellence Practice Recommendations







(=] e =1 For more information, please scan the QR code DHA’-
[ or visit us at health.mil/VCE

E Defense Health Agency
VISION CENTER OF EXCELLENCE

Photo Credit: © Fatma/Adobe Stock, © VINA/Adobe Stock, © PIC4U/Adobe Stock
Released: November 2025 by the Vision Center of Excellence.This product is reviewed annually and is current until superseded.


https://health.mil/Military-Health-Topics/Centers-of-Excellence/VCE



