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Abstract

PURPOSE

The purpose of this study was to determine the current prescribing and
assessment practices of optometrists in Canada seeing patients with persis-
tent concussion-associated vision deficits.

METHODS

A 6-question electronic survey was distributed to provincial and national
boards of optometry in Canada. Questions pertaining to vision assessment,
prescribing habits, daily living advice, appointment duration and follow-
up appointment(s) were included. Practicing optometrists in Canada who
have or have not managed concussion patients were eligible to complete
the survey. Analysis consisted of categorizing and analyzing the frequency
of the responses.

RESULTS

A total 0f 199 responses were received, of which 142 were complete (includ-
ing 1 blank response). Of these, 13 optometrists indicated that they did not
manage concussion.

Of the 128 optometrists who indicated that they had managed concussion,
98% performed a full eye exam. Visual acuity was assessed 96% of the time.
Other frequent assessments were dry refraction 91%, pupil dilation 80%,
and full binocular vision 78%.

Most respondents (n=116) indicated that they provided advice on daily liv-
ing activity, and the most frequent advice was to limit activity (74/116, 64%).

One hundred twenty one optometrists gave a response regarding appointment
duration. Most frequently, optometrists stated that concussion appointments
lasted 30-60 minutes (69/121). One hundred nineteen optometrists gave a re-
sponse regarding follow-up, which was most frequently 1-2 months (27/119).

CONCLUSION

These results provide insight into how optometrists in private practice
manage vision deficits following concussion. Further research on the effec-
tiveness of treatment will be required to develop an optometric protocol for
the management of vision in patients with persistent concussion symptoms.
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INTRODUCTION

Concussions are a significant public health concern. Each year an estimated
42 million individuals experience mild Traumatic Brain Injury (mTBI) world-
wide.! Many individuals with concussion develop visual symptoms.? Optome-
trists play a prominent role in the management of patients with concussion-as-
sociated vision deficits and persistent concussion symptoms. At present, there
is no consistent standard of care for individuals with these types of injuries.
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Concussion is a type of mTBI that arises from acute impact to the brain.? Acute impacts to the brain can occur when
the brain is jarred against the skull, resulting in an adverse change in the brain’s chemical status.* The most common
causes of mTBI are falls and motor vehicle accidents.’ Other causes include sports-related accidents or strikes by/
against an object.® While concussions typically resolve within four weeks in children and 10-14 days in adults, con-
cussion symptoms can persist in up to 30% of individuals, resulting in prolonged concussion recovery, also known
as persistent concussion symptoms.’

Concussions cannot be detected with conventional clinical neuroimaging techniques and are thought to be caused
by metabolic disturbances in the brain.® Consequently, the diagnosis and management of concussions is still based on
patient symptoms. Concussion symptoms typically fall under four main categories: cognitive, emotional, sleep, and
physical.*” Visual deficits are considered physical symptoms. It has been reported that up to 90% of individuals with
TBI (including concussion) suffer from visual deficits.'’ In 2007, Ciuffreda et al."* found that up to 90% of individuals
with traumatic brain injury suffer from oculomotor dysfunction, and in 2018, 88% of children with concussion were
found to have vision or vestibular deficits.”> Common concussion-associated vision deficits include, but are not limited
to light sensitivity, visual discomfort, convergence insufficiency, ocular motility issues and decreased visual acuity.’**

Visual deficits also appear to be predictive of prolonged concussion recovery or persistent concussion symptoms.
A retrospective study by Master et al.? in 2018 examined a cohort of pediatric patients experiencing concussion.
Time to clinical recovery was the main outcome measure and issues with balance, smooth pursuits, vestibulo-ocular
reflex (VOR), and accommodative amplitude were found to be predictors of a prolonged recovery time.

Optometrists can play an essential role in the management and recovery of visual deficits following concussion,
but there are still challenges in the optometric management of concussion. Clinicians have reported pseudomyopia
following traumatic brain injury and have documented a dilemma in deciding whether to re-establish baseline re-
fractive error or prescribe lenses."* A pilot investigation found that spectacle correction focusing on improving near
tasks in concussed patients reduced symptoms in 50% of patients.” It is also possible that undiagnosed conditions,
such as uncorrected astigmatism or latent hyperopia, that are asymptomatic prior to injury, may impair a patient’s
ability to cope following injury. While correcting refractive error in post-concussion patients may be an effective
treatment for concussion-associated vision deficits, it is unknown how refractive error corrections are used in the
management of post-concussion patients.

Currently, there is no recognized consistent optometric standard of care for individuals with these types of injuries.
In 2016, Ciuffreda et al. ** found that eye care practitioners selected “relatively low-yield” visual assessments (i.e.,
visual acuity and refractive correction at distance) resulting in the concealment of visual deficits following trau-
matic brain injury. The purpose of this study was to determine the current assessment and prescribing practices of
optometrists who manage post-concussion patients. The results of this study may provide important insight into
how Canadian optometrists in private practice are managing concussion.

METHODS

Study design

A 6-question online survey investigating the assessment and prescribing practices of optometrists seeing individu-
als with concussion symptoms was built and managed on REDCap, an electronic data capture tool, hosted at the
University of Waterloo.'® Questions pertaining to vision assessment, prescribing habits, daily living advice, appoint-
ment duration and scheduling of follow-up appointment(s) were included, and participation took approximately
5-10 minutes. The study received ethics clearance from the University of Waterloo’s Research Ethics Office.

Upon opening the survey, participants were taken to an information link followed by consent to participation and
a request for use of anonymous quotations. If respondents consented to participation, the survey instrument ap-
peared and, after completion, an appreciation note was presented. If consent was not provided, an appreciation note
appeared and the survey would come to an end. In the case that respondents no longer wanted to participate in the
study, they could exit the web browser. The survey was administered anonymously, participants were not asked for
any identifying information, and IP addresses were not stored.

Subjects and recruitment

Practicing optometrists in Canada who had or had not managed patients with visual deficits following concussions
were eligible to complete the survey. An email was sent to the provincial and national boards and colleges of optom-
etry in Canada asking them to distribute the survey to their members on behalf of the researchers. Attached was a
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recruitment letter with a link to either an English or French version of the survey. The purpose of this study was
to understand the current concussion practice patterns of optometrists, and therefore other eye-care practitioners,
such as ophthalmologists and opticians, were excluded from participation in this study.

Analysis
Data were compiled in REDCap and analyzed. This consisted of categorizing verbal responses and analyzing the
frequency of responses provided.

Results

A total 0f 199 surveys were started, and 142 of these were submitted. Although REDCap received responses that were not
submitted, only those that were submitted were included in the data analysis. These were considered to be complete re-
sponses. Of the 142 submitted responses, 128 optometrists had managed concussion, 13 had not, and 1 response was blank.

Thirteen optometrists (10% of respondents) indicated that they did not manage concussion. The top reason provid-
ed for this was referral (31%), followed by lack of training (23.08%), “limited practice” (23.08%), no reason provided
(15.38%), and watchful waiting (7.69%). “Limited practice” refers to optometry clinics that do not offer all services,
including concussion management. Some responses included in this category were optometry clinics that did not
specialize in concussion management or that did not have an interest in concussion management.

The frequencies of various visual assessments conducted by optometrists who manage concussion are shown in
Figure 1. Of the 128 optometrists who indicated that they managed concussion, 98% reported performing a full eye
examination and 78% reported conducting a full binocular vision assessment. The three tests most frequently per-
formed were visual acuity (96%), dry refraction (91%), and pupil dilation (80%). Only 30% of optometrists reported
performing a cycloplegic refraction.

Figure 1: Frequency of various types of visual assessments and management strategies reported by 128 optometrists.
Confrontation VF, Confrontation Visual Field. ‘Other’ tests included syntonics, imaging (i.e., Optical coherence tomography

and Optomap), dry eye assessment, VOR (vestibulo-ocular reflex) testing and non-optometric recommendations (i.e., diet
change, postural change and counselling).
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Visual Assessments/ Management Strategies

A minority of the respondents (n=26) recommended supplements, and the most commonly recommended supple-
ment was Omega 3 (14/26). This was followed by other oral supplements (vitamins, minerals and herbal teas, 10/26),
lubricating drops (6/26), pain medication (3/26) and topical steroids (loteprednol, 1/26). Water and ‘other’ (Teca-
mex) were suggested by 4% of optometrists who recommended supplements. The results regarding the optom-
etrists’ recommendations on the management of activities of daily living are shown in Table 1. Most respondents
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(n=116) indicated that they provided advice on activities of daily living and the most frequently given advice was to
limit cognitive and physical exertion (74/116, 64%).

Table 1: Advice on activities of daily living. Responses from 116 optometrists.

Advice on Activities of Daily Living N (%)

Limit 74 (64%)
Rest 14 (12%)
Case dependent 12 10%)
Referred 9 (8%)
Watch/Be aware 7 (6%)
Follow specialist advice 7 (6%)
Tinted lenses 7 (6%)
Emotional support 5(4%)
Educate/explain 3(3%)
Positive health behavior 2(2%)
Document symptoms 1(1%)
Increase anti-inflammatory intake 1(1%)
No advice 1(1%)

Limiting exertion included responses such as to limit or moderate activity, increase gradually, do not overstimulate,
reduce screen time, pacing and planning, minimize near work, minimize cognitive tasks and take breaks. Rest (12%)
and ‘case dependent’ (10%) were the next most frequently reported pieces of advice on activities of daily living from
optometrists.

The responses offered by 121 optometrists on appointment duration are shown in Figure 2. Most frequently, op-
tometrists stated that concussion appointments lasted 30-60 minutes (69/121). Less commonly (5%), optometrists

indicated that appointments were less than 30 minutes (Figure 2).

Figure 2: Frequency of various appointment durations reported by 121 optometrists.
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One hundred nineteen optometrists gave their responses regarding the scheduling of follow-up appointments (Fig-
ure 3). The most frequent response was 1-2 months (27/119). A long duration until follow-up appointments (up to
6 months after the initial appointment) was reported less often. Twenty-four percent of optometrists said that the
timing of follow-up was case-dependent (Figure 3).

Figure 3: Frequency of scheduling follow-up appointments reported by 119 optometrists.

25 24%
23%

Percent

Time (months)

DISCUSSION

Clinical practice protocols are important in delivering quality health care because they facilitate effective diagnosis
and management. Currently there are no standardized guidelines for the optometric management of concussion.
This study compiles current concussion management practices by Canadian optometrists.

In this study, a proportion (9%) of optometrists did not manage concussion. The reasons given, including a lack of
training (23%) and “watchful waiting” (8%), emphasize the need for protocols and training to provide optometrists
with the guidance required for the optometric management of concussion.

Ciuffreda et al. proposed a 4-tiered conceptual pyramid of vision care for concussion. This model emphasizes the
importance of comprehensively conducting assessments on each tier before proceeding to the next to avoid subse-
quent tests being “held in possible question and with uncertainty”.®® At the base of the pyramid, a basic vision exami-
nation encompasses refractive (including dry and/or cycloplegic refraction), binocular, and ocular health status. In
agreement, a study by Master et al. emphasized the importance of conducting a comprehensive multidomain assess-
ment for concussion sufferers.’? It appears from our data that optometrists managing concussion are consistently
completing the base level assessment, perhaps with the exception of cycloplegic refractions.

In the higher levels of the post-concussion vision care pyramid, Ciuffreda et al.'® recommend assessing oculomotor-
based vision problems including those involving version, vergence, and accommodation. Their study found that
prolonged concussion recovery in children can be predicted by vision and vestibular system dysfunction. Master
et al.”? also suggested that saccades, smooth pursuits, accommodative amplitude, and near point convergence be
included in concussion assessments. Our study found that 98% and 78% of optometrists conduct a full eye exam
and binocular vision exam, respectively. Both full eye exams and binocular vision exams incorporate oculomotor-
based assessments. According to the Canadian Association of Optometrists, a full eye exam includes a case history,
analysis of the patient’s visual needs, a visual acuity test, and assessments of refractive status, binocular vision, and
ocular health.”” Common binocular vision assessments include tests of accommodation, vergence, ocular motility,
and tracking. Binocular vision deficits identified with these assessments can often be managed through vision ther-
apy.”® A study by Gallaway et al. found that 82% of concussion sufferers had oculomotor problems, most frequently
accommodative issues, binocular problems, and deficits in eye movements.’ Vision therapy was suggested for the
majority of patients (80%) and among the 54% who completed vision therapy, significant statistical and clinical
changes were seen in positive fusional vergence, near point convergence, and accommodative amplitude. However,
their study was limited by the absence of a control group.”” In our study, most optometrists conducted full eye exams
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and binocular vision assessments, while only 41% used vision therapy, which may be the result of limited evidence
on the efficacy of this treatment intervention. While different research groups have supported the efficacy of vision
training in treating ocular motor deficits, more research on this management strategy is required.?*-?* When appli-
cable, vision therapy may be considered by optometrists as a management option for visual deficiencies.

The third level of the pyramid recommends examining “non-oculomotor” problems which includes assessments re-
lated to visual field processing, motion sensitivity, photosensitivity, visual field defects, and vestibular dysfunctions,
which can manifest as visual symptoms like blur due to the close correlation between the vestibular and oculomotor
systems, as observed in the vestibular-ocular reflex.” Our study showed that 73% of optometrists performed auto-
mated perimetry and 62% tested a confrontation visual field. However, other “non-oculomotor” assessments such
as tint trials, yoked prisms, and visual midline shift assessments were conducted less commonly.

At the top of the pyramid, non-vision-based problems should be considered. These include assessments of cogni-
tive impairment, behavioural issues, postural problems, neurological problems, attentional problems, fatigue, and
depression.?

Our study revealed that the appointment duration for most optometrists (57%) is between 30 and 60 minutes, and
for 5% the appointment lasts less than 30 minutes. Appointment duration largely depends on symptom severity
and patient tolerance, as well as the number of tests conducted. A longer appointment may be required for highly
symptomatic patients and /or to complete all of the recommended assessments.

Visual interventions suggested by Ciuffreda et al. include prisms, occluders, tints, near lenses, and vision therapy.'**
In their review, Barton et al. expressed concerns regarding the use of occlusion, filters, prisms, and vestibular ther-
apy due to limited evidence of their effectiveness in the literature.®! In contrast, a 2018 scoping review on vision
rehabilitation treatment after concussion concluded that prisms, glasses, and vision and oculomotor therapy were
promising interventions based on results from peer-reviewed literature generated from four electronic databases.*
Due to the limited available evidence on these interventions, additional research is required to determine their ef-
ficacy before guidelines for their use can be adopted.

The management of concussion concentrates largely on reducing symptoms to re-establish baseline function.®
However, clinicians who only manage apparent symptoms may overlook assessments that reveal additional deficits
(for example, by focusing on binocular vision problems and overlooking refraction or vice versa). It has been re-
ported that some eye care practitioners select assessments that rarely lead to a definitive finding, like visual acuity,
and miss some concussion-related deficits.”® In this study, most of the Canadian optometrists (78%) reported that
they performed a full binocular vision assessment and some used a tint trial (50%), yoked prisms (41%), and vision
therapy (41%) as management strategies.

Pharmacologic treatments can be administered for the management of specific symptoms and/or to alter the pri-
mary pathophysiology of an ailment. Currently, there are no specific pharmacotherapies for treatment in concus-
sion and there is insufficient evidence on the effect of medical therapies for concussion to provide strong clinical
recommendations for their use.** In the present study, Omega-3 was the most recommended supplement by optom-
etrists (14/26). While there are limited human studies proving the efficiency and efficacy of Omega-3 in concussion
patients, DHA (docosahexaenoic acid), a type of Omega-3 fatty acid, has been reported to have the potential to im-
prove cognition in concussed individuals®*?® Animal-based research using rodents has found that Omega-3 protects
against decreased plasticity, offers resistance to oxidative stress from concussion, and decreases the effect concus-
sion has on the brain.*”** Many of the optometrists in our study who prescribed supplements (38% of the 26) also
suggested oral supplements such as vitamins, minerals, and herbal teas. While animal-based research on vitamins C,
D, and E has suggested that they may have potential benefits for concussed individuals, there have been no human
studies. A decrease in neurological deficits resulting from vitamin E intake was reported in concussed rats *° and a
study using rodents showed that vitamin D combined with progesterone reduced neuronal loss post-concussion.*
Randomized clinical trials are clearly needed to determine the efficacy of these potential treatments in humans who
have suffered a concussion before guidelines recommending for or against their use can be implemented.

Pain medication was suggested by 12% of optometrists in our study and the effectiveness of pain medication in

concussion management is supported by studies in the literature. While there may be some disagreement or contro-
versy regarding a direct role of optometrists in pain management, one would expect them to ensure the patient was
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seeing a physician to manage their pain through recommendation or referral, particularly if over-the-counter pain
medications were insufficient. In concussion, prescription medications are mainly administered in cases where
specific criteria are reached and when symptoms persist beyond the effectiveness of standard care.*> Headache is
a common symptom post-concussion, and it is recommended to treat it according to type and characteristics.***®
Acetaminophen and NSAIDs (nonsteroidal anti-inflammatory drugs) can be used primarily to minimize existing
disruptive symptoms.*® Antiepileptics and tricyclic antidepressants can be used as a preventative treatment plan for
individuals with consistent daily headaches.*2474°

Most optometrists in this study advised patients to limit activity (64%) and to rest (12%). This is supported by sug-
gestions from the 2016 International Consensus Conference on Concussion in Sports in Berlin. Initial rest during
the acute phase, 24-48 hours after injury, followed by a gradual increase in activity while not surpassing the thresh-
old of symptom worsening was recommended.” Hon et al. warned that prolonged rest could potentially worsen
concussion outcomes.* In this study, the fact that most of the optometrists advised habits regarding the activities of
daily living was consistent with the previously mentioned guidelines.

Only 2% of optometrists in this study advised positive health behaviour. A 2021 study emphasized the importance
of sleep hygiene in concussed individuals.*? Sleep hygiene entails reducing screen time, sleeping in a cool and dark
room, exercising, avoiding alcohol and caffeine intake, reducing daytime napping and limiting noise.*>* The initial
medical help received by concussion sufferers is likely not from an optometrist. However, referral to an eye care
provider can be pivotal for positive patient outcomes. Likewise, referrals from an optometrist to other specialists
can be critical for improving patient outcomes. A large part of the optometrist’s role is to recognize, refer, and pro-
vide information consistent with that given by other health practitioners. In the clinic, educating within their area
of expertise, showing concern for the patient’s overall wellbeing, and validating the patient’s emotional concerns
are necessary and play an important role in management. Evidence suggests that concussed individuals are highly
receptive to patient-centered interactions, reassurance, and education.’**52 Because the scope of optometric man-
agement is largely confined to vision-based problems, it is recommended that non-vision-based issues be referred
to a specialist after the concussion appointment.*®

LIMITATIONS

Only 9% (13/142) of optometrists in this study did not manage concussion. It is possible that this survey dispropor-
tionately attracted optometrists who manage concussion compared to those who do not. The survey title, ‘Opto-
metric Management of Visual Deficits Following Concussion’ could have deterred optometrists who do not manage
concussion from participating. Additionally, because the survey was public and anonymous, no personal identifying
information was collected, and TP addresses were not stored, it is possible that participants could have submitted
multiple surveys. However, there is no reason to believe that anyone would want to, or go to, such lengths to delib-
erately skew the results.

CONCLUSION

At this time, there is no set standard of care for the optometric management of visual deficits following concussion.
However, it seems that Canadian optometrists typically complete a full eye exam and a binocular vision assessment
that includes a visual midline shift assessment. It seems logical that the standard of care for optometric manage-
ment should build on the strengths of what is currently being done. In this study, the management of visual deficits
included but was not limited to tint trial and vision therapy; these interventions should be considered in the man-
agement on visual deficits after concussion. Recommendations regarding activities of daily living should largely be
to limit activity. The appointment duration should be around 30 to 60 minutes and follow-up appointments should
be scheduled to occur at 1 to 2 months. Further studies on treatment efficiency are required. Until evidence-based
standards can be determined, this study will inform optometrists, and other eye care providers, on how their col-
leagues are currently managing concussion.
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