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1. ABSTRACT

The purpose of the Low Vision Clinical Practice Guideline for Canadian Optometrists is to assist them in providing 
the best level of care in the management of patients with low vision. The guideline is based on current best evidence 
regarding optometric low vision rehabilitation as interpreted by an expert panel. The writing group includes op-
tometrists from academia and private practice, representing various regions across Canada. This guideline will aid 
optometrists in identifying patients who require low vision rehabilitation and recommends appropriate assessment 
and management. 

As primary eye care providers, optometrists are optimally trained and qualified to identify and manage patients who 
would benefit from low vision rehabilitation. Optometrists, based on their geographical presence in local communi-
ties, are also well positioned to provide initial rehabilitation in a timely, effective manner, and to initiate referral for 
more comprehensive rehabilitation if required.

2. INTRODUCTION

2.1  DEFINITIONS

Table 1: Definitions and abbreviations

CPS
Critical print size. The smallest print at which maximum1,2 or near maximum reading speed is 
attained3. CPS is distance dependent, which must be specified. It can be written as a visual acuity 
fraction (distance as numerator and M print as denominator).

CS Contrast sensitivity

EVP

Equivalent Viewing Power. This is used to describe the equivalent power of optical devices 
and systems, such as stand magnifiers (which are used in combination with a reading add) 
or telemicroscopes. It is the power of a microscope which would give the same equivalent 
magnification or power. 

logMAR Logarithm of the Minimum Angle of Resolution

LV
Low Vision. An incurable visual impairment which cannot be sufficiently improved with optical 
correction and which interferes with activities.4-6

LVR
Low vision rehabilitation (low vision services, low vision intervention, low vision care) 
includes low vision assessment and may include the provision of low vision assistive devices, 
environmental/lifestyle modifications, education, training and alternative techniques.

PRL
Preferred retinal locus. One or more regions of functioning retina consistently used for fixation 
instead of the fovea in an individual with bilateral dense central scotomas. The PRL may be used 
for attentional deployment and as the oculomotor reference.7

VA Visual acuity

Handicap or participation 
restriction

A limitation in involvement in life, a psychosocial disadvantage that occurs because of the 
disability5,8

Visual disorder
Any deviation from the normal structure or function of the eye or visual system due to disease, 
trauma or congenital anomaly5,8

Visual disability/ activity 
limitation

A reduced ability to perform a desired task (for that individual) because of the visual 
impairment5,8 

Visual impairment
A measurable chronic reduction of vision compared to the normal age-related values. It is 
assumed that all optical, surgical or medical treatment has been undertaken or considered5,8
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2.1.1  LOW VISION 
The World Health Organization (WHO) provided a classification system to address the consequences of disease. 
They proposed that disease causes an impairment in structure or function. This, in turn, creates a disability/ac-
tivity limitation wherein the individual is unable to complete a particular task in the usual manner, as a result of 
the impact of the impairment. A handicap/participation restriction occurs when the individual’s interaction with 
their environment is affected as a result of the disability.8 

For clinical purposes the determination of low vision is ideally determined by the presence of incurable disease 
that impairs visual function. However, research and legal definitions often define low vision on the degree of visual 
acuity impairment. The WHO considers an individual as having low vision when best corrected visual acuity (VA) 
is poorer than 6/18 (20/60) to 6/120 (20/400). A person with VA poorer than 6/120 or with a visual field of less 
than 10 degrees is considered legally blind.9 The North American classification defines legal blindness as 6/60 or 
poorer, or a visual field of 20 degrees or less, and recognizes that low vision occurs with less severe acuity impair-
ment, defining low vision as worse than 6/12 (<20/40).10 This level is identified by other authors as a level at which 
disability typically begins.4,5,11 In Canada, definitions for eligibility for services and assistive plans are typically based 
on specific levels of visual acuity or visual field loss (See Appendix A for details regarding eligibility for low vision 
rehabilitation and devices according to province).

This guideline adopts a functional or disability-based definition of low vision, which is patient-centred, and seeks 
to account for the full scope of a patient’s visual impairment and their individual disabilities. Low vision is defined 
as occurring when a visual impairment results in a person not being able to perform his or her desired visual 
tasks. It is based on the best monocular or binocular performance which is expected to be long-standing. Typically, 
low vision is either due to loss of visual acuity, visual fields or contrast sensitivity, or a combination of these.4,5 For 
visual field impairment loss, disability starts when the visual fields is <70° circular diameter or equivalent.12 For 
contrast sensitivity, a disability starts when performance on a letter test of contrast sensitivity drops to Log CS of 
<1.40.13-15 Nevertheless, neither of these criteria are strict cut-offs; they are intended as general indications only. 

2.1.2  LOW VISION REHABILITATION 
Low vision rehabilitation (LVR) includes visual assessment specific to visual impairment and may include the pro-
vision of low vision assistive devices, environmental/lifestyle modifications, education, training and alternative 
techniques. The purpose of LVR is to help the individual with low vision to achieve their personal visual goals, 
attain maximum function, achieve their desired level of independence, and attain a safe and satisfying lifestyle. 
Synonyms include low vision services, low vision intervention, and low vision care.

2.2  EPIDEMIOLOGY
To date, there is no comprehensive population based study of low vision prevalence in Canada. The studies which 
do exist include correctable forms of impairment such as refractive error and/or cataract. Using a definition which 
includes individuals with cataracts, Maberley et al. provided useful national prevalence data based on extrapola-
tions from clinical records of best-corrected acuity and visual field status for the better-seeing eye in a medium 
sized Canadian city. They estimated that 0.39% of the total population has visual impairment (including low vision 
and blindness) according to the WHO classification (<6/21 [<20/70]) which increased to 0.95% utilizing the North 
American definition (<6/12 [<20/40]). Using the latter definition, the prevalence rises to 8.9% of people aged 75-84 
years and 18% of those aged 85+.10 These estimates include about 30% of all patients having impaired vision due to 
cataract or complications of cataract as the primary etiology, suggesting possible over-estimation. A more recent 
study reported that 5.7% of Canadian adults aged 45-84 years have some form of reduced vision. This percentage in-
creased from 2.7% in 45-54 year olds to 15.6% in 75-84 year olds.16 Notably, uncorrected refractive error was thought 
to be the cause of reduced vision for 64-80% of participants, while self-reported cataract was present for 5.6%.16 

More comprehensive population studies have been conducted in other developed countries. The studies focused 
on middle aged and older adults, and most used a definition of best-corrected VA of 6/12 (20/40) or worse. These 
include the Beaver Dam study (5.9%),17 the Salisbury Eye Evaluation study (3.7%),18 and the Blue Mountain study 
(4.7%).19 These studies all demonstrated an increased prevalence of visual impairment with age. Chan et al. showed 
that visual impairment rises exponentially with age.20 They modelled the prevalence of visual impairment in the US 
over the next 30 years and predicted a similar prevalence for best corrected VA worse than 6/12 of 3.9% for ≥45 year 
olds, resulting in a doubling of the number of people with visual impairment in that time. This age dependence is a 
concern, as the Canadian population is aging, with expectations that approximately 23-25% of the population will 
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be comprised of older adults by 2036.21 The rise in diabetes rates with age, and the associated visual impairment due 
to diabetic retinopathy, is an additional concern. Between the ages of 75 and 79, 23.1% women and 28.5% men have 
diabetes.22 The rise in total numbers of new cases of visual impairment indicates a substantial increase in the need 
for low vision rehabilitation services over the next 30 years.20

The distribution of severity of visual impairment among individuals is relevant in anticipating the scope of disability 
and the corresponding demand for rehabilitation. A large portion of the visually impaired population have mild or 
moderate visual impairment. In the population study by Attebo et al., 72% of older adults with visual impairment 
had mild visual impairment (6/12 to 6/18)19 while Chan et al. reported that 60% of cases were mild LV, 23% were 
moderate (<6/18 to better than 6/60) and 17% were ≤6/60.20 Goldstein et al. reported that 37% of patients served by 
outpatient low vision services had mild LV (VA equal or better than 6/18 [20/60]) while a further 38% had moderate 
visual impairment (6/18-<6/60 [20/60-<20/200]).23 Contrast sensitivity deficits were classified as mild in 24% and 
moderate in 43% . This predominance of mild visual impairment would be consistent with the expectation that the 
needs of most individuals with impaired vision could be met with more modest interventions, such as a thorough 
optometric low vision rehabilitation rather than requiring more comprehensive, multidisciplinary approaches.24 

2.3  IMPACT OF VISUAL IMPAIRMENT
The impact of visual impairment can be substantial. With the progression of the disease, and subsequent impairment, 
there is an associated increased difficulty with visually intensive tasks such as reading and mobility.15 There are also 
deficiencies in performance of daily living tasks, such as personal care, shopping and meal preparation. This is true 
compared to the general population, as well as compared to those living with other chronic conditions.25 Often, those 
with suboptimal vision will fail to meet the vision driving standard resulting in loss of their driver’s license. This 
further exacerbates other negative effects of impairment, such as social isolation, as driving is typically the desired 
method of transportation.26 People with visual impairment are more likely to discontinue their education or take lon-
ger to achieve their educational goals.27 Only 35-45% of visually impaired people are employed,27-29 and this is lower 
still for women (only 24.5% being employed), younger people and those with diabetes. Those with visual impairment 
are more likely to experience multiple falls.30,31 For visual acuity <20/30 the prevalence ratio is 1.9 and for 5 or more 
missing points on the visual field the prevalence ratio is 1.5.32 These factors and others contribute to an overall decrease 
in quality of life, and negatively affect mental health, leading to higher levels of depression.33 People with visual impair-
ment due to diabetes are especially at risk for difficulty adjusting to vision loss.33 Older adults with visual impairment 
are 2x more likely to have depression and have difficulty with emotional adjustment and isolation.34 It is noteworthy 
that there is no clear association between the level of visual impairment and the severity of depression,35 although bet-
ter adjustment to vision loss is documented for people with better VA.33 There are increased rates of suicide and mor-
tality among people with visual impairment; even mild visual impairment increases mortality by more than 2 times.36-38 

2.4  THE NEED FOR LOW VISION REHABILITATION AND THE ROLE OF OPTOMETRISTS 
Despite the documented effectiveness of LVR (see Appendix B), many people with low vision are not accessing low vision 
rehabilitation services. This is either because they are not referred, are not aware of such services, or because there are 
barriers that dissuade them from attending.39 In Quebec, 75% of community-dwelling people aged 65 years+ with visual 
impairment had not utilised low vision services40 while 67% of ophthalmology clinic patients with low vision had not 
heard of, or been referred to, LVR.41 In Ontario, 74% of community dwelling adults were unaware of low vision services42 
and 50% of hospital patients with low vision were not referred for LVR.43 Those less likely to be referred include those 
with visual disorders other than age-related macular degeneration, less education, more recent vision loss, and reduced 
VA that doesn’t meet legal blindness requirements. Those who live alone and certain ethnic groups such as African Cana-
dians are also less likely to be referred.41 As primary vision care providers, all optometrists have a vital role to play in iden-
tifying patients who could benefit from LVR and ensuring that patients who require LVR are informed about low vision 
rehabilitation services. Optometrists may choose to provide that service themselves or refer accordingly. It is known that 
low vision rehabilitation is often more effective when provided at the early stages of visual impairment. It is important to 
address visual disabilities early, so that the patient does not experience unnecessary years of disability and participation 
restriction. Therefore, referral for, or provision of, LVR should be as soon as the patient experiences permanent low vi-
sion. LVR should be a parallel process to treatment when it is known that vision loss is irreversible.

2.5  THE EFFECTIVENESS OF LOW VISION REHABILITATION
Appendix B summarises systematic reviews regarding the effectiveness of various low vision rehabilitation inter-
ventions. According to the systematic review of Binns et al. there is good evidence that low vision rehabilitation, as 
a whole, is effective. Over the years, the question has been approached using different outcomes and study designs. 
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Cohort studies have provided very good evidence of the effectiveness of low vision rehabilitation as demonstrated 
by: improvements in clinical measures of ability to read smaller print, reading speed or reading duration with mag-
nification devices;44-46 the value that patients place on their devices and their continued use of devices (reported 
between 67-99%); patients’ reported satisfaction with low vision services (between 83 and 98%);46-50 patients’ self-
reported functional ability46 and improved quality of life.51-56

Randomised clinical trials give a stronger level of evidence and have also indicated that low vision services are ef-
fective. One of the most comprehensive studies to date is the LOVIT randomised clinical trial which showed that 
full multidisciplinary LVR as offered by the U.S. Department of Veterans Affairs is effective compared to delayed 
intervention.57 There were significant improvements in all areas of visual function for the treatment group. Signifi-
cant benefit has also been shown for a broader demographic of patients attending out-patient low vision clinics, 
although with a smaller effect size.58

2.5.1  LOW VISION REHABILITATION PROVIDED BY OPTOMETRISTS
Low vision rehabilitation, primarily provided by optometrists in the community, has also been shown to be effec-
tive.59 Patients valued the optometric low vision service which they received in university-based or community-
based low vision clinics and continued to use their assistive devices.49,50,60 The improvements in quality of life were 
similar between individuals experiencing optometric low vision rehabilitation and multidisciplinary services.55 
The recent LOVIT II study (a randomised clinical trial) showed no differences in visual function outcomes be-
tween basic and fully comprehensive services for people with relatively mild visual impairment (in the range of 
VA 6/15 to 6/18 [20/50 to 20/60]).24 

2.6  MODELS OF LOW VISION REHABILITATION
Since the early 20th century, a variety of models of low vision care provision have developed including in-patient, 
out-patient, hospital-based, community-based, individual and group programs.46,61 In Scandinavia62 and Australia63 
the concept of multidisciplinary/interdisciplinary clinics that included vision therapists was developed. A full mul-
tidisciplinary team may include optometrists, ophthalmologists, opticians, social workers, low vision therapists, 
high technology assessors, counsellors, orientation and mobility specialists and occupational therapists. These clin-
ics were centred in the community and were shown to provide beneficial results. Despite little evidence regarding 
the relative effectiveness of different models,55,58,64,65 the multidisciplinary/interdisciplinary model of comprehen-
sive low vision rehabilitation has become generally accepted as the “gold standard” for people with more severe 
visual impairment and more complex needs.61,66-70 

It is recognized, however, that not all people with visual impairment require full multidisciplinary intervention. 
The WHO reported that approximately 80% of people with less severe levels of low vision can benefit from 
intervention at a basic level.61,66 Therefore, the WHO recommends a three tier model of low vision provision.61,66 
In Wales, this concept was shown to be effective48, with local optometrists providing initial services and linking 
with other local community-based professionals and voluntary organisations to provide some level of multidisci-
plinary support when necessary.50 This service model improved accessibility to low vision rehabilitation result-
ing in more people receiving LV services and decreased waiting times and travel distances for patients. A similar 
model with optometrists providing initial, basic low vision rehabilitation has been suggested for Canada71 and 
Australia72, both large geographic areas with sparse populations in many regions. For equitable patient access 
to rehabilitation, optometrists are ideally qualified73 and situated to be key players in basic low vision provision. 
They are also instrumental in full multidisciplinary/interdisciplinary settings, providing the initial assessment 
and interventions, plus devising a rehabilitation plan.74 The model proposed for Canada is a three tiered model71. 
It is described in Appendix C and includes the following levels: 

1. Screening and recognition of a potential patient with low vision followed by appropriate triage, 

2. LVR of a patient with mild visual impairment/disability,

3. Comprehensive LVR for patients with more severe visual impairment and greater disabilities  
whose rehabilitation requires collaboration with other professionals. 

Such a model, with two levels of LVR, has been adopted in Ontario by the Eye Health Council of Ontario.75 This Clinical 
Practice Guideline is intended to assist optometrists who provide LVR at Levels 2 or 3.
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3. OPTOMETRIC LOW VISION REHABILITATION

LVR includes Low Vision Assessment and Low Vision Management. It starts with a full low vision assessment which 
is an extended evaluation of visual function and a review of ocular disease and systemic health conditions that may 
impact visual function and functional vision. Visual function is the measured capability of the visual system and func-
tional vision relates to the ability of the person to undertake vision-related tasks.76 The low vision assessment results 
in the creation of an initial Low Vision Rehabilitation plan for low vision management. Low Vision Rehabilitation 
management includes the assessment for, and training with, various optical and/or non-optical low vision aids and/
or rehabilitation strategies directed towards the patient’s specific needs, as well as supportive patient education and 
counselling. The result is the final rehabilitation plan, which is the final recommendations for the patient.

3.1  LOW VISION REHABILITATION - ASSESSMENT 

3.1.1  CASE HISTORY
The low vision assessment starts with a comprehensive case history. The comprehensive case history should be 
targeted towards the patient’s self-reported disabilities and goals, but should also review the functional domains 
which might be impacted by the visual impairment, including activities of daily living, social activities, recreational 
activities and vocational/educational requirements.77 It may be useful to ask the patient to describe their typical 
day and then ask how they manage each task. For a complete Activity Inventory of tasks and subtasks see Massof.78 

Because of the typical variety and number of goals, it may not be possible to address all in one session, so prioritiz-
ing the goals with the patient is often helpful at this stage. Other important components of the case history are an 
evaluation of the effectiveness of current spectacles, low vision devices, and other adaptive strategies for a range of 
tasks. Discussing the effects of glare and lighting on their daily activities is also helpful. 

Ocular, general health and family history and current medications should be reviewed, including the stability of the 
ocular condition and any current or future treatments. Additionally, the case history should explore the patient’s 
understanding and perception of his/her eye condition and its impact on functional vision and the likelihood of 
progression. It is also important to determine any recent history of falls.

The patient’s social history should be discussed, including living arrangements, mobility and use of support and 
community services. The optometrist should be cognisant of the likelihood of depression among people with low vi-
sion, and a depression screener such as the PHQ-2 can be administered (Table 2). For a child patient it is important 
to determine what school support services are in place.

Some additional information may be gathered from reports and referrals. The use of an intake questionnaire is useful 
to gather most of this information in advance and can help the patient identify their primary difficulties and goals. 

For a list of case history components, refer to the American Optometric Association Guideline, Care of the Patient 
with Visual Impairment, Appendix Table 3.68

Table 2: PHQ-279

During the last 2 weeks, how often have 
you been bothered by the following? Not at all Several days More than half 

the days
Nearly every 

day
Score for  
question

Little interest or pleasure in doing things 0 1 2 3

2. Feeling down, depressed or hopeless 0 1 2 3

Total score (a score of 3 or more is 
positive for depression)

3.1.2  VISUAL ACUITY
Distance visual acuity: The assessment usually continues with the measurement of entering distance VA. 
Printed charts are recommended for patients with low vision, as testing distances can be easily varied de-
pending on acuity level and the illumination can be changed without changing the contrast. Charts based on 
a logMAR design such as the Early Treatment Diabetic Retinopathy Study (ETDRS) and Bailey-Lovie charts 
are preferred, because they have equal numbers of letters per line (usually five), equivalent spacing between 
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letters and lines to control crowding, and follow a logarithmic progression. This means that visual acuity mea-
surements are consistent with different testing distances.80-82 The use of multiple letters per row gives useful 
information regarding scotoma position, eccentric viewing, fixation stability and eye movement control. Other 
charts, such as the Feinbloom, Feinbloom PV numbers, or Lea numbers are useful as they are more portable 
and enable the measurement of very low levels of acuity. However, they are not designed in a fully logarithmic 
progression for letter size and spacing and do not have equal numbers of numbers per line over the whole 
chart.83 For patients with very low visual acuity, the Berkeley Rudimentary Vision Test quantifies VA as low as 
6/4800 (20/16,000).84 Electronic versions of VA charts are also available, for example, the Freiburg Acuity Test, 
which can also measure VA to low levels.85 Computerised charts are likely to become more widely used, and 
will allow more diversity of variables such as optotype, spatial arrangement and contrast, but careful documen-
tation is important for standardisation and comparison.86 

For children, charts using the Lea or Patti Pics symbols are available in a variety of formats in a logarithmic scale. 
Preferential looking with Teller cards or Cardiff cards can be used to measure VA for infants or patients with de-
velopmental delays. Visually evoked potentials can be used for those who cannot respond to any of these tests. Care 
must be taken in the interpretation of VA measured either with preferential looking or visually evoked potentials, 
since these measure resolution VA which is not equivalent to VA measured with letters or shapes.87,88

When recording VA it is important to document the actual testing distance and M letters read, the chart used, and 
the use of any modifications (e.g., lighting levels). It is also important to observe the patient and record the use of 
eccentric fixation or adopted postures, together with any patterns of missed or incorrect letters.

Near visual acuity: Charts include single letter (reduced Snellen), unrelated word and continuous text charts. 
Single letter charts may be used for a quick estimate and for children or adults with limited literacy. Continuous 
text charts give a better understanding of performance in reading and reading related tasks. Continuous text charts 
include the MNREAD (available in many languages), the New Lighthouse, the Lighthouse chart for children, the 
Colenbrander charts (also available in many languages), the Radner charts, the Balsam Alabdulkader-Leat (BAL) 
charts in Arabic and the C-Read charts in Chinese. The MNREAD charts are also available on an iPad and have been 
shown to give equivalent results to the printed version.89 All these will give a satisfactorily repeatable and valid 
measure of near VA in M print or logMAR for the calculation of magnification. 

Continuous text reading cards allow measurement of maximum reading speed, critical print size and reading acuity. 
These measures are useful for determining prognosis for meaningful reading and for calculating the magnification 
levels required for various tasks. Reading acuity is often evaluated with each eye separately, as the eye which has 
previously been the patient’s “better eye” may not always give the best reading fluency. Some patients may perform 
better for reading with one eye occluded, and this can be evaluated at this point in the assessment. Binocular read-
ing performance should also be assessed, to determine any inter-ocular interference or enhancement. The SK Read 
Chart is designed on the logMAR principle and is composed of unrelated words and letters. It is designed to give 
additional information regarding the types of errors that are made due to central or paracentral field loss and can be 
used for training. The IResT charts are designed to measure reading speed for standardised paragraphs of text in a 
single print size, and are also available in multiple languages.

Lighting can have a substantial impact on both distance and near VA for people with low vision, so the effect of 
illumination on VA can be considered by increasing or decreasing the illuminance.1 The optimal lighting level is 
dependent on the ocular disorder.90,91 

3.1.3  REFRACTION
Objective and subjective refraction are fundamental components of a low vision assessment and spectacle correc-
tion should be optimized before pursuing additional devices. Often a significant VA improvement can be gained (11-
16% of patients can gain a moderate to large improvement with refraction44,92) and it is important for the assessment 
and dispensing of most optical devices that the correct refraction be in place. Note that the pinhole is rarely useful to 
determine refractive change in patients with low vision because of the reduced illumination or presence of a central 
scotoma and need for eccentric fixation, and so an actual refraction is necessary. 

Objective refraction with retinoscopy can be conducted as usual, although when the reflex is dim or less clear, 
alternative techniques should be explored. These include radical retinoscopy (closer working distance than usual), 
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bracketing neutral, off-axis retinoscopy, working in very low light levels, trialing high powered lenses and near (Mo-
hindra) retinoscopy. Autorefractors can give an objective result when the media are relatively clear. 

Subjective refraction is ideally undertaken in a trial frame because phoropter refraction may be limited due to fac-
tors such as the presence of central or peripheral scotomas and the need to make larger lens changes. Monocular 
refraction is typically employed, and non-standard distances can be used to allow the patient to see a line of letters. 
Correction to infinity can be applied afterwards. 

Lens changes should be based on the concept of a just noticeable difference (JND), either determined by the guide-
line (denominator of the 20 foot Snellen fraction in feet/100) or by patient trial (starting with a large lens change, 
and reducing it based on the patient’s ability to detect a change). For spherical refraction in presbyopes, the bracket-
ing method is efficient. In pre-presbyopes, vision should first be fogged to relax accommodation by the addition of 
positive lenses, followed by progressive addition of minus (less plus). The highest plus (or lowest minus) lens of a 
pair of lenses which results in a “no difference” response is the correct sphere. Crossed-cyl technique can be used 
in both presbyopes and pre-presbyopes using higher powers of cross-cylinder lenses. Cycloplegic refraction is not 
contraindicated in most young low vision patients.

3.1.4  OCUL AR ALIGNMENT AND MOTILITY 
It is important to determine the ocular alignment of the patient, as it is relevant information for choosing binocular 
versus monocular devices. The Hirschberg test can be employed (although eccentric viewing may affect the appar-
ent fixing eye). A cover test can also be employed with a suitably large target. 

For patients with nystagmus, evaluation of the null point should be assessed during a motility test. This is best un-
dertaken by pausing the target at different positions as the nystagmus may dampen with a stationery target. 

3.1.5  CONTRAST SENSITIVITY (CS)
CS testing gives valuable information regarding the potential for reading and is predictive of difficulty with a wide 
range of other visual tasks (daily living skills, mobility, face discrimination, driving) and perceived disability.14,15,93-101 
CS may explain a patient’s difficulty when VA is relatively preserved. Poor CS is also a risk factor for falls.102,103 Often 
low vision patients have not previously had their contrast sensitivity measured. As a result, an important role for the 
low vision optometrist is to perform CS testing and to educate patients and their circle of care on the implications 
of any contrast sensitivity deficits.

Consequently, CS charts should be available to the LV clinician. Recommended and validated CS charts are the 
Pelli-Robson Contrast Sensitivity and Mars Letter Contrast Sensitivity charts. The measurements on these are 
interchangeable.104 Other options are the Sloan Letter Low Contrast flip chart or the Rabin Contrast sensitivity 
chart. The Patti Pics or Lea symbols are available for young children. Low contrast acuity charts are available, 
but these do not give the same predictive information as CS charts, and have been less intensively studied. As 
the name implies, they give a visual acuity measurement for a target at a specific low level of contrast (e.g., 
10%), and are thus not interchangeable with true CS charts in which the contrast changes to determine the 
threshold. Low contrast acuity charts may be useful for demonstrating to a patient the effects of contrast on 
their vision, i.e., how much their VA decreases with a reduction of contrast). There are mixed contrast charts 
for distance and near VA testing. 

3.1.6  VISUAL FIELDS 
Depending on the ocular diagnosis and the expected field loss, the LV clinician may measure central or peripheral fields. 

Measurement of central visual field loss is the first step of eccentric viewing training. Central field loss can be esti-
mated with the Amsler grid, although a negative result is not reliable.105 Amsler grid at low light levels (e.g., with the 
NoIR 4% grey) can show field defects more reliably.106 The tangent screen and its modifications (modified Amsler, 
California Central Visual Field test) can give useful information about central scotomas. The Humphrey can also 
be used, but threshold testing will be time consuming in LV patients. Microperimetry is the most accurate way of 
measuring central fields when there is a central scotoma.

Peripheral field loss can be documented with kinetic perimetry such as the Goldmann, or with static perimetry such 
as the Humphrey Field Analyser or the Octopus. 
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3.1.7  COLOUR VISION 
Although colour vision testing is less critical than impairment of VA, CS or fields, many patients with visual impair-
ment will have colour vision defects. Being able to measure colour vision and discuss it with patients is important. 
Blue-yellow defects are common in addition to red-green, so a test that can identify both types of defect is required. 
Pseudo-isochromatic plates may be of contrast that is too low and therefore maybe too sensitive for patients with 
low vision. A good test is the Farnsworth D15 (enlarged D15 for patients with lower levels of VA). Allowing the pa-
tient to bring the chips closer is acceptable. 

3.1.8  GL ARE TESTING
Many LV patients have glare difficulties. Although it is usually acceptable to rely on the patient’s symptoms and 
undertake a tint assessment, glare testing may be useful in some cases (e.g., in documenting glare disability in a 
patient considered for cataract surgery). The Brightness Acuity Test is the clinical standard but an estimate can be 
obtained by measuring VA or CS in the presence of a glare source in proximity to the chart or with a transilluminator 
or penlight held close to the patient at an angle to his/her line of sight. 

3.1.9  OCUL AR HEALTH ASSESSMENT 
Evaluating the ocular health of low vision patients is useful for relating structure to function of low vision patients. 
It allows clinicians to evaluate the state of the eye disease causing the visual impairment, and any progression from a 
previous assessment. For patients with more than one ocular disease contributing to visual impairment, examining 
the health and state of patients’ eyes gives the clinician a better understanding of how each condition is affecting 
vision. The components of ocular health assessment may include:

• Anterior eye examination by slit-lamp biomicroscopy

• Tonometry

• Interior ocular examination by non-dilated fundus evaluation if possible 

3.1.10  ADDITIONAL ASSESSMENTS
Ocular health assessment by dilated fundus examination
Dilated examination of the interior ocular structures is not routinely included in a LV assessment, as this is 
commonly undertaken in a separate, prior oculo-visual assessment or by the patient’s primary care optometrist 
or ophthalmologist. However, there are occasions where the presenting symptoms, disabilities or measure-
ments do not accord with the patient’s diagnosis or when there is no recent ocular health assessment. In these 
circumstances, the LV clinician may have to postpone the low vision assessment in favour of an assessment of 
ocular health or arrange for a subsequent appointment for an ocular health assessment. The low vision assess-
ment cannot proceed after dilation, as most measurements will be affected.

Imaging (e.g., Optical Coherence Tomography, ultrasound)
Electrodiagnostic testing: ERG, VEP or EOG may be necessary to confirm or establish a diagnosis, rule out disease 
or obtain a measure of visual acuity in some cases. 

3.1.11  CREATION OF THE INITIAL REHABILITATION PL AN 
At the conclusion of the assessment, the LV optometrist is able to create an initial Low Vision Rehabilitation Plan, 
which may include any or all of the components described below. The plan should be disseminated in any reports 
that are made available so that all professionals are made aware of the findings and plan. Many components can be 
implemented by the low vision optometrist, together with an in-office low vision assistant or therapist. Implemen-
tation of the full plan may require referral to other service providers. 

3.2  LOW VISION REHABILITATION - MANAGEMENT
The tools at the disposal of the LV clinician include optical, non-optical and electronic magnification, in-
creased contrast, lighting control, minification, relocation of the object or image, training, and adaptations. 
Patient and family education and referrals to other service providers are also important components. As yet, 
there is little high level evidence that one specific type of evidence or approach is more effective than others 
(Appendix B) although, as described earlier, it is known that LVR as a whole is effective. Therefore, the fol-
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lowing discussion relies on expert opinion and other research evidence that is available. Broad approaches 
are described, although ultimately what is effective for each patient should be recommended and prescribed. 

3.2.1  MANAGEMENT OF CENTRAL VISION LOSS
The majority of patients presenting in low vision settings have some level of visual acuity reduction and will benefit 
from magnification for near and distance tasks. The most frequent goal of patients is reading and other detailed 
tasks such as sewing, writing, and watching TV. 

Near Magnification
Magnification requirements may differ depending on the task required by the patient. There are several ways to 
estimate starting magnification for near, and these are reviewed in Appendix D. Most of these methods take into 
account the patient’s task requirements in terms of a target print size. Note that these estimates are starting points 
for the magnification or equivalent viewing power (EVP)/near add required and that higher, and sometimes lower, 
magnifications should be trialed. 

Optical devices for near magnification
Spectacle mounted reading lenses/high adds/microscopes: These devices are spectacle-mounted plus lenses 
consisting of a near addition (plus power) to allow close focus to produce relative distance magnification. Some 
examples include single vision readers, bifocal near additions, prism half-eyes or clip-on lens. The power is deter-
mined as described in Appendix D. These can be demonstrated in a trial frame, with ready-made prism half-eyes 
or microscopes. Custom reading glasses or microscopes address the needs of those with significant anisometropia 
or astigmatism, and may provide superior optical quality. Head-band, clip-on and bar-mounted microscopes are 
available for tasks which require a greater working distance, which is obtained because the lens to eye distance is 
increased. 

In an absolute presbyope, the patient’s working distance in using the device should be the focal length of the near 
addition. If the patient has accommodation, it would supplement the power of the add. The working distance would 
then be closer than the focal length of the device. The method for estimating the reading addition in pre-presbyopes 
is described in Appendix D. Microscopes can be prescribed binocularly up to a +12D, or even 14D, add, but decen-
tration and base in prisms must be considered with higher adds due to the near working distance and demand on 
convergence (see Appendix E). 

Hand magnifiers (HM): These devices comprise a plus lens mounted on a handle that the patient holds at a dis-
tance away from the object. They are often prescribed for brief reading tasks and can range in magnification, size 
and illumination. A certain amount of dexterity is required of the patient as the distance between the magnifier and 
object must be maintained to view properly. 

HMs can be trialed with power equal to the EVP calculated for a microscope. When the patient views through the 
distance portion of the spectacles while using the magnifier, the EVP obtained equals the power of the hand magni-
fier irrespective of distance, and the print or object being viewed should be held at the focal length of the magnifier. 
However, when the patient views through their reading addition while using the magnifier, the total EVP is depen-
dent on the distance that the HM is held. The EVP obtained is less than the power of the magnifier when the HM 
is held further than the focal length of the hand magnifier. Thus, when the patient holds the HM further than its 
focal length, the patient should view through the distance portion of spectacles to gain maximum EVP. When it is 
held closer than the focal length of the HM lens, the patient can either view through the distance or reading portion 
of their spectacles. In all cases, the field of view increases as the distance between the magnifier and eye decreases.

Stand Magnifiers (SM): A stand magnifier is comprised of a positive lens mounted in a stand that sits on the object 
(usually the page). Dome magnifiers are classified as stand magnifiers – the thickness of the glass acts as the “stand”. 
Stand magnifiers may benefit patients with dexterity issues, as the distance between the magnifier and object is 
fixed. They can be advantageous compared to hand magnifiers when a higher lens power is required and when 
steadiness and lens positioning become more critical. They are available with or without internal illumination. The 
preliminary testing with different light levels will indicate which type is likely to be beneficial. The light exiting a 
stand magnifier is divergent to a greater or lesser extent, creating a virtual image that is closer than infinity. This 
means that either accommodation or a reading addition is required to obtain a clear image, and the low vision op-
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tometrist needs to be aware of the emergent vergence (image position) for each stand magnifier in his/her inventory 
(Appendix F). Stand magnifiers can be trialed with a transverse magnification (TM, sometimes called enlargement 
ratio) equal to the estimated magnification (Appendix D). The transverse magnification is not equal to the magnifi-
cation marked on the device (nominal or trade magnification), but it is often available in the manufacturer’s techni-
cal specifications and can also be calculated in advance by the LV optometrist. Similarly, the emergent vergence can 
be measured or found in suppliers’ or manufacturers’ catalogues or technical specifications. 

Telemicroscopes: A telemicroscope is an afocal telescope focused for close work by a positive lens placed on the 
objective lens. These can give magnification for either near or intermediate tasks. They tend to be used for more 
specialized hands-free tasks, which require longer working distances. They can be prescribed in terms of magnifi-
cation (if the patient’s acuity is measured at the task working distance) or equivalent viewing power. Formulae are 
provided in Appendix F.

Often an example of each type of device will be trialed. The final type of device should be considered in terms of 
the patient’s preference and ease of use, binocular versus monocular performance, hands free needs and lighting 
requirements. The magnification or EVP should be increased (and in some cases decreased) to obtain the optimum 
performance in terms of reading fluency or task performance, endurance, and acuity through the device. Higher 
magnification may provide better fluency at the patient’s goal print size,1 while lower magnification may be suf-
ficient and be easier to use.

Contact lenses: Contact lenses can be considered for high myopes, as they will lose some spectacle minification. 
Possible undercorrection with a spectacle lens over-correction may be beneficial, so that the patient can still benefit 
from the relative distance magnification gained by removing their spectacles. 

When optical magnification is insufficient for the task
Reading (and writing) are complex tasks. There are occasions when a patient is unable to read their goal print flu-
ently despite trialing a range of devices and magnifications. The most common causes for this are: 

• a very large and dense central scotoma (requiring a preferred retinal locus [PRL])  
that is far from the anatomical fovea 

• very poor visual acuity, such that a sufficient acuity reserve cannot be obtained 

• poor contrast sensitivity 

• restricted visual fields, such that there are insufficient characters within the visual field 

• paracentral scotomas located in positions within the visual field that are critical for reading. 

There are indications that an acuity reserve less than 2x, contrast sensitivity which is <1.00, a PRL which is >15˚ 
away from the anatomical fovea or a field of view that is <5 characters across will severely restrict reading rates.1,94-96 
In these cases, electronic magnification, eccentric viewing training, and/or non-optical solutions should be ex-
plored. However, optical magnification may still be useful for certain brief reading tasks.

Electronic magnification and accessibility options: Electronic magnification and accessibility options should 
also be considered for many patients. This may include a discussion of the accessibility options which are now 
available on current devices (mobile phone, tablet, laptop). Accessible features include text to speech, voice assist, 
talk-back and magnification, contrast, font and colour options. Adapted computers (software and hardware adapta-
tions) can be demonstrated, or an assessment can be recommended.

A demonstration or assessment for video magnification, such as hand-held, portable and desktop video magnifiers 
(CCTVs), is often indicated. Video-magnification is particularly useful when a patient has poor contrast sensitivity 
(because of the contrast enhancement options). Portable video magnifiers may be a useful supplemental device for 
patients who also have optical devices and perform well with them. They can be considered for similar tasks as a 
stand magnifier. Optical aids may be used more frequently and for more tasks, while hand-held video-magnifiers 
may allow reading of smaller print and be preferred for leisure reading.107,108 Because of their variable magnifica-
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tion, hand-held video-magnifiers may be a cost effective solution.109 For more prolonged tasks, the functionality of 
a portable video magnifier should be compared against a desk-top video magnifier. Desk-top video magnifiers are 
also useful when patients require higher levels of magnification, variable magnification due to disease progression, 
or assistance for writing and extended reading, or have constricted or hemianopic visual fields. Reading speeds may 
be higher with the use of CCTV devices compared to optical magnification even with eccentric viewing training.110

Writing
People with central vision loss may also require magnification for writing. Typically, less magnification is required 
for writing compared to reading. Often, a target of 2M may suffice, which frequently means about half the magni-
fication compared to reading. Thus spectacle-mounted devices may be an option for writing even if they are not 
suitable for reading. There are optical and electronic stand magnifiers with a gap in the stand on one side, which 
allow for the use of a pen. Clip-on, bar mounted, or head-band magnifiers may also be options for this activity. Video 
magnifiers (desk-top types and hand-held or portable CCTVs mounted in a stand) and adapted computers may be 
considered as writing devices. 

Distance magnification
Although the management methods for distance are more limited in scope than the variety provided for near work, 
there are still a number that can be applied to increase the quality of life. Telescopes are the main method of provid-
ing magnification for distance tasks (although in some cases relative distance magnification can be achieved, e.g., 
decreasing the viewing distance for TV).

Optical devices for distance magnification
Telescopic magnifiers: Telescopic magnifiers can be categorised as Galilean or Keplerian, handheld versus spec-
tacle mounted, monocular versus binocular, and ready-made or custom. The choice is based on the magnification 
required, and the goals and abilities of the patient.

Galilean telescopes have the advantage of being lighter and less expensive than Keplerian telescopes, but are limited 
to ≤4x magnification. Therefore, they serve best for patients with minimum magnification requirements. Keplerian 
telescopes, sometimes called prism telescopes, have a large range of magnification (up to 8x, or at most 10x), but due 
to their multi-lens system, they tend to be bigger, heavier and more expensive than Galilean telescopes. 

The decision regarding a telescope depends on task demands (e.g., hands-free, duration), field of view, magnifica-
tion, binocularity, and the patient’s refractive error (whether this needs to be incorporated or whether the telescope 
can be focussed to compensate). While spotting tasks (e.g., reading signs, checking cross-walk lights) can be aided 
by handheld telescopes, spectacle mounted telescopes should be considered for extended tasks (e.g., watching TV, 
live spectator events) to prevent fatigue and improve stability. Spectacle-mounted options include those positioned 
in the primary position, upper bioptic or, for a telemicroscope, the lower bioptic position. Clip-on telescopes are 
also available. In some countries, bioptic telescopes can be used for driving. This is not generally accepted in Canada 
at present, but may be allowed on a case by case basis in some provinces.111

Head-mounted Video Magnifiers: Head-mounted video magnifiers are developing rapidly and becoming more 
widely available. These can be considered for patients who have multiple goals. These devices are typically auto-
focus and provide variable magnification at a range of distances plus various contrast and digital enhancement op-
tions. As a result, electronic magnifiers have been able to augment vision in more ways than a typical telescope. In 
one report, despite a learning curve in handling the device, visual function improvements were gained rapidly and 
were sustained over three months of use. Self-reported function continued to improve over that time.112 Therefore, 
the visual acuity obtained on the initial trial visit tends to be a good estimate of the overall improvement that the 
patient can expect from utilizing the device. However, it should be stated clearly to the patient that the current ver-
sions of these devices cannot be used for driving or mobility. These electronic devices tend to be of a higher cost 
than optical magnifiers. There is, however, a recent trend to harness the power of existing smartphones to perform 
similar functions as dedicated head-mounted devices but at a lower cost.113

Low vision optometrists should be aware of products which function with integrated cameras along with user input 
(e.g., pointing) in order to identify an object or read a passage to the patient. This information may be provided to 
the patient either via audio feedback or direct conduction of sound via bone.114,115
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For any magnification device, different potential devices should be demonstrated to the patient for each task, al-
lowing the patient to select the optimum device for their needs based on the following considerations:

• Specific task to be accomplished (e.g., requirement for hands-free)

• Duration of the task (long-term viewing versus spot-checking)

• Cosmesis (spectacle mounted versus separate device)

• Weight

• Contrast and brightness 

• Cost

• Ease of use

In-office training visits followed by a take home trial are helpful, and follow-up phone calls after a month or two 
should be used to check for problems, difficulties with devices or further rehabilitation needs. The feasibility of telere-
habilitation for low vision (training and evaluation of the patient through videoconferencing) has been considered,116 
although there are no randomised controlled trials of the effectiveness of this approach117 (see Appendix B).

Eccentric viewing
Eccentric viewing is an adaptive trait that naturally develops in patients who have a dense central scotoma in the 
better-seeing eye. It involves the use of a preferred retinal locus (PRL) or non-foveal area which is outside the patient’s 
scotoma area and is used for fixation. The purpose of eccentric viewing training is to aid the patient to develop a more 
consistent and efficient use of their natural PRL, to improve fixation stability at the PRL, to hasten the development of 
a PRL and/or to optimise its position.110,118 There is, of course, variability in the optimum placement of the PRL based on 
the size, shape and position of the scotoma. Most patients naturally place the scotoma in the superior or, unexpectedly, 
in the right visual field. Placement in the right visual field is not expected to be optimal for reading (when reading left-
to-right). In people with normal vision, reading with a simulated scotoma is more successful using the inferior, rather 
than superior, visual field119, and with the scotoma moved to the left, rather than right.120 However, for people with 
AMD, studies have shown that reading rate is not strongly related to the position of the PRL,121,122 although Watson et 
al. show that reading errors were more frequent when the scotoma was positioned above or to the right.123 The clinical 
goal is to develop a PRL such that there is the maximum horizontal area of intact visual field extending to the right, 
and which is closest to the non-functioning fovea (for best VA). In the case of a symmetric, well-centred scotoma, the 
preference is often to move the scotoma upwards in the visual field.110 

The usual components of eccentric viewing training are briefly listed in Appendix G. See Leat et al.110 for a more 
detailed description:

Neither the effectiveness of eccentric viewing training nor the effectiveness of one method of eccentric viewing 
training over another has been well-established, as there are few well controlled, high quality studies (see Appendix 
B).110,118,124 Many studies did not have control groups, were not masked, included other interventions concurrently with 
eccentric viewing training, or did not have long-term follow-up. There is some evidence that eccentric viewing train-
ing may improve near VA110 and vision for general tasks such as shopping or household chores.125 Some studies have 
shown slight improvements in reading speed with eccentric viewing training,126-128 while Seiple et al. demonstrated 
some increases in reading speed with saccade training.129 However, Hassan et al. did not find increased fixation stabil-
ity, although the position of the PRL did change after traditional eccentric viewing training.130

Recently there has been increased interest in the use of biofeedback.131 Microperimetry can give a more precise measure 
of the central scotoma and may also incorporate biofeedback.126,132,133 Studies of these methods have been mostly longitu-
dinal cohort studies without randomisation or masking. The results suggest some potential for these methods, but they 
have not been compared against traditional eccentric viewing training and can only be implemented monocularly. 

The time and effort spent on eccentric viewing training may depend on the funding available. Leat et al. showed 
that the provision of a desk mounted video magnifier resulted in significantly faster reading than eccentric viewing 
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training for patients with age-related macular degeneration.110 However, eccentric viewing training still retains a 
place in the range of approaches available for LVR. 

A more controversial approach is yoked prism relocation to enable the patient to orientate towards, and use, their 
PRL. The concept behind this method is to aid steady fixation by reducing the patient’s need to move his/her eyes 
to use their PRL. However, little consistent improvement has been demonstrated and it is not a recommended treat-
ment at this time.134 The lack of effect may be due to refixation behind the prism or lack of accuracy in properly 
determining the PRL, and the purpose of this approach is unclear when a PRL already exists. In fact, one well-
controlled randomised clinical trial of the long term effect of such prisms not only found no benefit, but reported 
harmful effects such as dizziness, headaches, and strain.135 Considering the increased risk of falls in low vision pa-
tients, especially older patients, yoked prism relocations strategies should be avoided.

3.2.2  MANAGEMENT OF CONTRAST SENSITIVITY LOSS
Reduced contrast sensitivity is the other main category of vision impairment causing disability alongside central vision 
impairment (VA loss) and visual field impairment. It is an additional and important measure of visual function, as poor CS 
may exist when VA and visual fields are fairly intact.136 CS of <1.6 on the Pelli-Robson chart represents a visual impairment 
(i.e., outside the normal range).104,137 When CS is reduced to <1.40,14,15 the patient is likely to be experiencing some disabili-
ties such as issues with mobility and resolution tasks, but when CS is <1.00 visual performance is severely compromised, 
even with appropriate magnification. For example, reading is likely to be slow even with the use of optical magnifiers.94-96

Managing contrast sensitivity loss is difficult. There are three approaches; 1. change the task parameters so as to 
optimise the patient’s contrast sensitivity, 2. increase the contrast of the task, 3. use vision substitution methods. 

Changing the patient’s contrast sensitivity 
Some patient’s contrast sensitivity may be improved at lower or, more frequently, higher levels of illumination. 
This is one explanation for why lighting levels are critical for low vision patients. Note that increasing the illumi-
nation on print does not change the contrast of the print, but changes the contrast sensitivity of the patient. Re-
ducing the light scatter within the eye may result in a more contrasted retinal image for some patients. This may 
be achieved with the use of a typoscope or electronic reverse contrast for print (white on black), which allow high 
illumination of the print without increasing veiling glare due to intraocular light scatter. It has been suggested 
that shortwave length absorbing filters also reduce light scatter within the eye, thereby enhancing the contrast of 
the retinal image. However, although patients do report benefit, studies show very little or no objective improve-
ment on visual functions such as VA, contrast sensitivity, or reading with coloured filters108,138,139 (see Appendix B).

Increasing the contrast of the task
Contrast enhancement options exist in all modern video magnification devices so that poor contrast print, such as 
newspaper, can be electronically displayed at almost 100% contrast. Contrast of photos and writing can be similarly 
increased. There are also contrast accessibility options on computers. In some head-borne electro-optical devices 
there are digital enhancement options such as edge enhancement, which may also help to increase the visibility of 
pictures, faces, TV or features in the environment. 

Environment modifications, such as marking the edges of steps, stairs and doors can be considered. Techniques for 
increasing the contrast when eating and cooking include using plates or cups of a contrasting plain colour. For writ-
ing, use of black felt tip or marker pens, and bold-lined paper can be helpful.

Vision Substitution
When CS is very poor, sight substitution methods should be considered for speed of access to information and ease 
of undertaking tasks. This can be supplemental to visual access, i.e., patients do not need to commit solely to one 
or other strategy. Voice command and output exist on most smart technology and laptops, or specific voice output 
software such as Jaws, can be installed. Dedicated, stand-alone optical character recognition (OCR) scanners are 
available for individuals who do not use computers. Players and readers (e.g. Daisy player) may be appreciated by 
patients who want access to auditory books. Other options include devices such as watches, calculators and liquid 
level indicators with auditory output.

3.2.3  MANAGEMENT OF PERIPHERAL FIELD LOSS
Conditions such as retinitis pigmentosa, choroideremia, glaucoma and cerebrovascular accidents can constrict or 
reduce the available visual field. Patients with less than 70˚ total solid angle of visual field are likely to experience 
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mobility difficulties.12 Other difficulties that patients with peripheral field loss will encounter include more dif-
ficulty with daily living skills, dark adaptation and locating objects, resulting in an overall reduced quality of life. 
Patients can be helped with certain devices, techniques and training. 

Options for general peripheral awareness 
Prisms: For patients with homonymous hemianopia, Peli prisms or sector (spotting) prisms can be demonstrated and 
discussed.140,141 There are a variety of methods for placement of prisms.142 Note that sector prisms are often described 
as being placed on the spectacle lens on the side of the field defect, but this leads to diplopia when the patient looks 
through the prism. An alternative is to place a sector prism on both spectacles lenses, as shown in Appendix H,143 but 
this still results in an apical scotoma. Peli prisms increase the visual field by creating areas of visual confusion. For a 
detailed discussion see Apfelbaum et al. who compared the optics of sector prisms and Peli prisms.144 

Patients with overall peripheral constriction may benefit from sector prisms on both sides of the spectacles and in 
the lower visual field, or a channel lens. 

A useful method for placing sector prisms is to slowly introduce a sticky paper, such as a Post-It Note, from the side of 
the visual field loss while the patient looks straight ahead. Mark the point where the patient first sees the paper, and 
then place the prism 1-2 mms temporally to this mark. The patient should not be aware of the edge of the prism when 
viewing in primary gaze.142,143 Training is a vital component for the patient’s successful use of any of these prisms.

Minifiers: For patients with advanced contraction of the visual fields, minifiers, such as reverse telescopes and hand-
held minus lenses, can be considered. Reverse telescopes can be spectacle mounted in a bioptic position or hand held. 
Amorphic lenses (which have minification in the horizontal meridian only) have been available in the past. 

Training: Visual search training is important in cases of significant field loss (hemianopia, constricted fields) to 
aid the patient to learn deliberate eye movement strategies to scan their environment. Referral for orientation and 
mobility training, sighted guide techniques and guide dogs are options to be considered.

Options for reading for patients with field loss 
Once patients with conditions such as RP and glaucoma have significantly constricted visual fields, central 
vision is also often affected with both contrast sensitivity and VA being reduced. In this situation the patient 
may require magnification, but there is an additional limitation due to the reduced field. Too much magnifi-
cation may result in poorer reading ability, if insufficient numbers of characters can be viewed at a time. In 
these cases, calculating magnification from the CPS may be effective. Video-magnification aids and computer 
software adaptations may be effective for patients with either constricted fields or hemianopia by allowing 
scrolling of the text through the remaining visual field, reducing the column width of the text and, for those 
with reduced CS, increasing contrast. 

Patients with hemianopia often have difficulty tracking the line of text and tend to omit the endings or the begin-
nings of lines. Strategies such as marking the text margins, using line guides, and holding the print vertically or 
diagonally may help. 

3.2.4  MANAGEMENT OF NYSTAGMUS
Positioning of visual material is a useful strategy for patients with nystagmus. Reading material can be positioned 
at the null point of nystagmus and the patient can position themselves so that the null point can be used more com-
fortably, without having to turn the head. For example, if the null point is to the patient’s right, then visual material 
should be placed to their right and they would be more comfortable sitting to the left of the class or theater so their 
gaze is directed to the right. Yoked prisms may be used to move the null point closer to the primary position. In 
cases where convergence reduces the amplitude of nystagmus, base out prisms, with the incorporation of additional 
minus for pre-presbyopes, can be considered. Contact lenses may have benefits for patients with nystagmus, by de-
creasing the amplitude and possibly improving visual acuity and contrast sensitivity slightly, although not all studies 
have demonstrated improvements.145,146

3.2.5  LIGHTING REQUIREMENTS
Many patients with low vision have a limited range of light levels for optimal performance (either higher or lower 
light levels may be optimal) and experience more glare. 
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Lighting 
Lighting can be considered simultaneously with magnification, as increases in lighting may frequently change the 
requirement for magnification (often decreasing it). Lighting of different colour temperatures and different inten-
sities can be demonstrated. Goose neck lamps which include LEDs of different colour temperatures are readily 
available and illuminance can most easily be changed by varying the distance between the page and the light source. 
The relationship between illumination and the distance of the light source from the page is not linear, however, but 
behaves according to the inverse square law. This states that the illumination is proportional to the reciprocal of the 
square of the light source output. In other words, bringing the light source 3x closer results in 9x more light on the 
page. This can be explained in simple terms and demonstrated to the patient, so that the patient is simultaneously 
educated about their lighting requirements. If an illuminated HM or SM is the device of choice, then the lighting 
is inbuilt. If this is not the case, the lighting can be specified for the patient after measuring the illuminance of the 
preferred lighting with a light meter (measured in Lux). This can be transposed to the lumens required for a light 
source at a known distance according to Appendix I. The patient can be advised about the light source that they 
require in terms of colour temperature and luminous output (Lumens). 

The positioning of lighting is also important. Usually for close detail tasks arrange the light to be over the shoulder, 
so that good lighting, but not glare, is introduced. The concept of task lighting is important, i.e., that specific and 
adequate lighting should be positioned in the areas of the home where tasks are performed.

Tints and filters
Non-selective and selective transmission tints can be of great benefit to many patients with low vision to control 
light levels and glare and to optimise patient comfort. A range of filters, such as short wave-length absorbing lenses, 
should be available for demonstration and are available from several suppliers. Other filters, which are often select-
ed by patients, include blue, plum, grey and polarising filters. Conventional spectacle tints in grey or grey-brown can 
be useful for some patients, and can be prescribed in a photochromic lens. However, these conventional spectacle 
tints may not be sufficient for patients who are very photophobic. 

Filters are currently assessed subjectively, either indoors or outdoors or both, depending on the patient’s symp-
toms and the situation in which they experience most glare. Generally, non-selective transmission tints should be 
prescribed, unless the patient specifically benefits from a selective tint, as selective tints will always distort colour 
perception. Although short wave-length yellow tints may be subjectively beneficial to patients with glare, currently 
there is no evidence that they improve contrast for reading for patients with poor contrast sensitivity or that they 
improve reading speed. In fact, reading speed may be decreased (see Appendix B).108 For young children, observa-
tion of the extent to which they open their eyes, relax their forehead, or lift up their head can be used to assess the 
optimum tint.

Filters can be prescribed in non-prescription glasses, prescription spectacles, clip-ons or fit-overs, depending on 
the patient’s refraction and preference. For people who are very glare sensitive and photophobic, wraparound glass-
es or side shields should be considered. Patients with albinism or aniridia may benefit from an iris imprint contact 
lens with an incorporated tint, while those with achromatopsia may find a red or red-brown contact lens with a 
tinted pupillary zone very helpful. 

3.2.6  OTHER INTERVENTIONS AND CONSIDERATIONS
Visual Training and Adaptive Strategies
Training should take place for all devices that are prescribed or recommended. This should include how to use and 
clean the device and how to replace any batteries. For reading, how to scroll the print across the field of view is 
important for higher magnifications. Training is typically delegated to an in-house, trained optometric assistant or 
low vision therapist. 

Driving
Patients with central vision loss or peripheral loss may fail to meet the driving standard in their province of resi-
dence. In some provinces, and most states of the US, patients can continue to drive with bioptics. In the case of 
visual field loss, most provinces will consider driving on a case-by-case basis. For a summary of driving require-
ments, and ability to use bioptics according to province, see the AAA website.111 The LV optometrist should be aware, 
however, that there is no clear association between moderate VA impairment, poor stereoacuity, or dependence on 
monocular vision and driving ability. Contrast sensitivity impairment is more consistently found to be associated 
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with driving ability, while driving with visual field loss shows a large variability between individuals; some people 
seem able to compensate with scanning eye movements, while others are less able.26,147 

Non-Optical Options
The LV optometrist should be able to recommend the following:

• Devices which give relative size magnification, i.e., increase the size of the task, such as large print books, 
clocks, watches

• Devices with voice or auditory output, e.g., talking clocks, blood glucose monitoring for diabetics, audio 
books, liquid level indicators

• Access to auditory information, e.g., talking books, auditory newscasts

• Tactile or visual markings for appliances

• Reading guides, writing guide and signing guides 

• Black pens for writing

• Environmental modifications including lighting, use of contrast and de-cluttering should be discussed. 
Literature or websites which illustrate these modifications are helpful.

In each case, the optometrist or his/her low vision assistant should be able to supply the devices or inform the 
patient where they are available. The LV optometrist may develop their own printed literature or have available 
leaflets from various other services which illustrate these approaches. 

Additional Services
The LV optometrist must be mindful of other services that may be required by the patient and refer or recommend 
these when indicated. For patients who require Level 3 LV (Comprehensive LVR) inter-disciplinary care is indicat-
ed. This may be provided in one location as in a multidisciplinary clinic, or by close communication between service 
providers. When referring, it is recommended that the optometrist include their rehabilitation plan, including what 
interventions that have been explored and implemented.

Additional services include: 

• Orientation and mobility training 

• Occupational therapy, independent living specialist assessment

• Low vision therapy

• High technology assessments 

• Social and community services 

• Counselling 

• Genetic counseling 

• Surgical consultation, e.g., for cataract, nystagmus, strabismus

• Vocational counselling
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3.2.7  NON-VISUAL FACTORS AFFECTING THE LVR OUTCOME
Psychosocial
The patient may be coping with the stages of grieving148 and may not have reached the stage of acceptance, when 
providing low vision devices is usually more successful. This may limit the success of LVR. However, the LV op-
tometrist should still demonstrate some interventions which, if accepted, may alleviate a patient’s vision specific 
distress33,149 and allow for the introduction of other options in the future. The optometrist should also arrange to see 
the patient for follow-up appointments and suggest counselling. 

The optometrist must be sensitive to the link between visual impairment and poor mental health (depression, anxi-
ety, feelings of isolation and poor self-esteem) which can lead to increased mortality33,38 and be prepared to refer the 
patient for other services, such as counselling, when these are suspected. This need may be indicated by the PHQ-2 
screener used at intake.

Cognitive factors
People with visual impairment are more likely to have cognitive losses.150 Specifically, better near visual acuity and 
having spectacles for near work seem more highly associated with higher cognitive function than the level of distance 
VA.151-153 Significantly, there is evidence that visual impairment precedes cognitive loss or dementia (i.e., is a likely 
causative factor) and this remains true when adjusting for other factors, such as educational level, income or hearing 
loss.151,154-158 Also, in several studies, vision loss was more predictive of cognitive decline than hearing loss.153,157,159

Therefore, treatment for vision loss, including refractive correction or visual rehabilitation, may help to prevent 
cognitive loss or improve cognition. There is evidence that treatment of cataract160-162 or other eye disease154 helps 
to improve cognitive function or prevent cognitive decline. There are fewer studies regarding LVR. Meyniel et al. 
documented that patients with cognitive impairment who underwent four months of LVR improved in their aver-
age cognitive function.163 Zheng et al. concluded that maintaining good vision, in particular near vision, may help 
protect against cognitive decline in older years.158 One proposed mechanism for the prevention of cognitive decline 
is the ability to continue cognitively stimulating activities, such as reading, and maintain social networking.154,158 If 
this mechanism proves correct, then visual rehabilitation should not only enable patients to perform desired tasks 
and improve quality of life, but also enable them to maintain cognitive function.

Lastly, a different issue relating to cognitive impairment and LVR is the extent to which patients with cognitive 
impairment may benefit from LVR. There are some cohort studies which address this question. Hagerman et al. re-
ported that patients with cognitive impairment attained improvements in VA with devices.164 Whitson et al. trialed 
an enhanced low vision rehabilitation programme in a small cohort of people with cognitive deficits and demon-
strated improvements in vision and cognitive function. Patients were able to benefit from training with a CCTV.165 
Gervais et al. in Quebec described a case series of patients and concluded that cognitive deficits do not preclude 
successful LVR.166

Co-morbidities
Other co-morbidities will impact the effectiveness of the LVR plan. For example, patients with diabetes may have 
more difficulty adapting to vision loss, while those with paresis due to stroke or arthritis will have physical difficulty 
managing hand-held low vision devices. Post-stroke patients experience a wide range of both visual and systemic 
difficulties in addition to hemianopia. These include paresis, perceptual changes (such as neglect and midline shift), 
incommitancies with variable diplopia, loss of visual acuity and aphasia. These need to be addressed and taken into 
consideration in the rehabilitation plan and may require referral for optometric neurorehabilitation, which is out-
side the scope of this Guideline. 

Patients with developmental delays represent a population with unique needs. In this population, the emphasis is 
to first undertake a good visual function assessment (description of visual abilities). From this evaluation, recom-
mendations regarding optimum lighting, size, contrast, crowding (or lack of ) and positioning of visual information, 
use of good colour contrast, vision stimulation, vision therapy, and refractive correction can be made.167 

Age
LVR should be considered from the moment that a child is diagnosed with a condition which results in a visual impair-
ment. Such a diagnosis in a child has been described as a rehabilitation emergency and there are specific approaches 
for young infants, which are beyond the scope of this document. In fact, this is described as habilitation (rather than 
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rehabilitation) as the child has not lost skills, but rather needs help to develop skills in the first place.168,169 For an ap-
proach to Pediatric Low Vision Rehabilitation see Leat (2015).168

LVR should not preclude older adults either. Jackson et al. found that female patients aged 85 years and older gained 
as much benefit from LVR in overall ability and reading ability as younger patients (though not in mobility).170

4. CONCLUSION

 LVR is an on-going process for most patients and follow-up is important. Vision may alter and new devices become 
available. Patients’ acceptance level, activities and goals may change over time. Patients describe it as a journey. 
Most patients, especially those with poorer vision, will require multiple devices and strategies for different tasks, 
and these may be added over time. 

To conclude, optometrists are uniquely qualified to provide LVR as they can undertake refraction, optimise visual 
function with spectacles and contact lenses, accurately assess visual function and understand the impact of ocular 
conditions, develop a vision rehabilitation plan, prescribe optical and non-optical, hand held and spectacle mounted 
devices, provide vision training, advise about visual strategies and environmental modifications, and co-ordinate with 
other services. LVR requires a holistic approach to the patient, and the LV optometrist must be mindful of the emo-
tional and psychological state of the patient. Lastly, interventions that are recommended should not only be task(s) 
specific, but also patient specific, i.e., tailored for each particular patient’s goals, requirements and limitations. 
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Appendix A

Provincial Health funding for Low Vision Assessments and Devices
Courtesy of, and adapted from: Shamrozé Khan and Susan Leat

Note that lack of funding does not preclude optometrists from providing LV assessment and devices privately.  
Funding is listed when known. BCVA = Best Corrected Visual Acuity

Province/  
Territory LV Assessment by Optometrist Low Vision Devices

Canada-wide 
Funding up to a maximum exists for some 
veterans.

Funding up to a maximum exists for some 
veterans. They may be required to access 
provincial funding first. 

Canada-wide

There may be coverage for seniors, those on 
income support programmes, employees through 
the employer, children, and through 3rd party 
insurance. 

There may be coverage for seniors, those on 
income support programmes, employees through 
the employer, children, and through 3rd party 
insurance. Devices that are medically necessary 
may be covered through special requests.171

PEI None None

Nova Scotia

Yes, low vision assessment once every 2 years can 
be billed at 30 Medical Service Units (MSU) with 
one mandatory follow up (15 MSU). Acuity must 
be at least 20/50 or worse in the better eye.

None 

Newfoundland and 
Labrador

None None

New Brunswick None None

Quebec

Restricted. There is a fee for an optometrist ($70) 
doing a LV assessment in their office for people 
who meet the QC definition of visual impairment 
(as below) and <19 or >65 years old. 
Covered for all ages if seen in Government funded 
Multi-disciplinary Rehabilitation Centers. There 
are 18 of these centers across the province.172 The 
eligibility criteria and the list of visual aids can be 
found on the RAMQ website.173 Patients who meet 
the visual criteria can be seen by the optometrist 
and all the other professionals (OT, psychologist, 
mobility instructor, etc...) for free in these centers 
if they have a valid RAMQ card. 
Eligibility criteria are a BCVA of less than 6/21 in 
each eye or a visual field of less than 60⁰ in the 
horizontal and vertical meridians or complete 
hemianopia or a VA of 6/18 or less “for persons 
who suffer from a degenerative visual problem, 
visual impairment, physical deficiency (motor, 
hearing or speech), or an intellectual disability”. 

LV devices (long cane, magnifier, CCTV, etc...) 
are covered and provided on on-going loan only 
when the patient is evaluated through one of the 
government-sponsored rehabilitation centres and 
when they meet specific criteria which depend 
on the device (e.g., CCTV are covered for patients 
whose VA is 6/60 or less) and based upon the 
patient’s need (e.g., require it for study or work or 
who live alone).

Ontario

None Assistive Devices Program (ADP) provides partial 
coverage (up to 75%, 100% for those on income 
supports) for both low and high tech devices. 
Available for a person who “is unable to perform 
common everyday, age-related visual tasks due to 
reduced visual functioning level” Devices must be 
prescribed by Optometrists registered with ADP. 
There is a lease programme for CCTVs.174 
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Province/  
Territory LV Assessment by Optometrist Low Vision Devices

Manitoba
Partial. Per diem available for services provided 
through VLRC, but not when provided without 
VLRC. 

Alberta

Partial. For ages <19 and >64, B660 “Examination 
for low vision aid” can be billed if the optometrist 
has specific equipment and a certain number of 
LV devices available, and can demonstrate or refer 
for non-optical aids, electronic aids and O and M 
assessment.

The CNIB Specialized Technical Equipment 
Program (STEP)175 is a government-funded 
subsidy program administered through VLRC 
service centres.176 Coverage for up to 75% of 
device cost if patient qualifies (VA is 20/200 or 
poorer or the visual field is severely restricted and 
based on financial need) and up to 100% if low 
income. But only 40% of those that apply receive 
the funding. This includes high-tech aids such as 
CCTVs, Zoomtext, computer software, OCR. 
Those with a BCVA of less than 20/70 or with 
severely restricted visual fields, can qualify for 
assistance for low-tech aids. 

Saskatchewan

Restricted. Only covered if provided at the Low 
Vision Clinic at the Pasqua Hospital upon referral 
by an optometrist or ophthalmologist. 

Coverage and subsidies for some devices 
through the Saskatchewan Aids to 
Independent Living (SAIL) programme, 
which is operated though CNIB/Vision Loss 
Rehabilitation Saskatchewan.69,177 Eligibility 
depends on the device and the level of VA. For 
example, conventional hand-held and stand 
illuminated magnifiers are funded at VA of 20/70 
and poorer; various high technology devices 
at VA of 20/150 or worse or fields of less than 
20 degrees; digital portable video magnifiers 
and iPad at 20/200 and poorer. Telescopes/
spectacle mounted telescopes are only covered 
though Labour Market Services. Low vision 
clinic services are available for children with 
any level of reduced acuity. Tints are covered for 
children through SAID but require an OD report 
requesting this because of medical necessity. =

British Columbia

Partial. The MSP code 2892 is billable every 6 
months if the optometrist has the appropriate 
equipment. There are other MSP fees that may 
be billed in conjunction with the 2892 code. The 
optometrists must obtain prior approval to bill 
these codes. Balance billing is allowed. 

None 

Nunavut

Northwest 
Territories

Partial. On application, Government funds eye 
clinic and travel to communities.

Yukon None
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Appendix B

Summary of Systematic Reviews of Low Vision Interventions

RCT = Randomised Controlled Trial; QoL = Quality of Life; LVS = Low Vision Services; AMD = Age-related Macular 
Degeneration; PRL= Preferred Retinal Locus; O&M = Orientation and Mobility; ADL = Activities of Daily Living; IADL = 
Instrumental Activities of Daily Living

Authors, 
Year, title Main question Inclusion criteria Search results Main conclusions Comments

Barker et 
al., 2015178

The effectiveness of 
optical aids compared 
to standard optical 
refractive correction 
in children and young 
people with low vision

RCTs or quasi 
RCTs, including 
within person 
designs, children 
and young people 
aged 5-16 years

No studies met 
the inclusion 
criteria

There is a lack of high 
quality evidence of 
the effectiveness of 
optical aids for this 
age group.

Very strict 
inclusion criteria, 
so lower levels 
of evidence not 
assessed

Binns et al., 
201246

The effectiveness of 
different models of 
LVS provision

Not clearly stated 58 studies met 
the liberal 
inclusion 
criteria of 
which 7 were 
RCTs

There is sufficient 
evidence to confirm 
that low vision 
rehabilitation 
improves clinical and 
functional outcomes. 
Despite different 
models of LV care, 
most studies showed 
improvement in 
functional ability. Less 
clear evidence on QoL 
outcomes. 

The authors were 
unable to conclude 
whether one model 
of LV service is 
better than another. 

Bittner et 
al., 2015117

To compare the effects 
of telerehabilitation 
with face-to-face (e.g., 
in-office or inpatient) 
vision rehabilitation 
services for improving 
vision-related QoL 
and reading speed in 
people with visual 
function loss 

RCTs,
Patients with any 
cause of vision 
loss

No studies met 
the inclusion 
criteria

There is a need for 
clinical trials to 
explore this mode of 
delivery

Gaffney et 
al., 2014118

The effectiveness of 
eccentric viewing and
steady eye strategy 
training in people with 
central vision loss

Participants with 
central vision loss 
(simulated central 
scotoma studies 
were excluded). 
Studies with 
a comparison 
(before or after 
studies or a 
control group)

36 studies of 
which 3 were 
RCTs

Eccentric viewing 
and steady eye 
strategy training can 
improve near visual 
acuity, reading speed, 
and performance 
of activities of daily 
living. Insufficient 
literature to establish 
a relationship between 
training and distance 
visual acuity or quality 
of life. No conclusive 
evidence to show that 
a particular model 
of eccentric viewing 
training is superior 
to another and little 
evidence regarding the 
outcome and duration 
of training.

Most studies were 
judged to be of very 
low quality and 
open to risk of bias. 
The 3 RCTs were 
not well-designed 
studies and one 
confounded the 
effects of EV 
training and 
devices. 
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Authors, 
Year, title Main question Inclusion criteria Search results Main conclusions Comments

Hamade et 
al., 2016 179

The effect of 
various low-vision 
rehabilitation 
strategies on reading 
speed and depression 
in patients 55 and older 
with AMD

Sample size of 
≥20 eyes. RCT 
or observational 
studies from 
the year 2000 
onwards, studies 
including an 
outcome of 
reading speed or 
depression scores 

9 studies, 6 
studies on 
reading speed 
(2 RCTs) and 3 
on depression 
(2 RCTs)

Overall, a significant 
improvement in 
reading speed was 
found. There was 
a non-significant 
improvement in 
depression scores. 

The number of 
included studies 
was small because 
reading speed was 
defined as the only 
outcome measure. 
The meta-analysis 
combined difference 
interventions for 
reading (relocation 
prisms, eccentric 
viewing training, 
training with 
devices). The risk 
of bias was judged 
as moderate to very 
high for all reading 
studies except for 
one, and as high for 
2 of the 3 studies on 
depression.

Howe, 
2012124

To compare protocols 
for eccentric viewing 
training and study 
factors which might 
predict outcomes

Broad inclusion 
criteria for 
type of study. 
Should include 
a treatment 
description, 
participants 
with low vision 
(not simulated 
central scotoma), 
outcome of 
reading rate.

16 studies (1 
RCT). Most 
were before 
and after 
studies with 
one group.

No significant 
difference in reading 
speed based on 
different methods 
of eccentric viewing 
training. Eccentric 
viewing training is 
effective to improve 
vision. There was a 
negative correlation 
between final reading 
speed and age.

Some studies 
included other 
methods in addition 
to eccentric viewing 
training such 
as training with 
devices, refractive 
correction, and 
optimal lighting. 
This systematic 
review did not have 
a second reviewer 
to select the 
included studies.

Jutai et al., 
2009180

For adults with low 
vision, what is the 
effectiveness of 
commonly prescribed 
assistive technology 
interventions for 
rehabilitation? 

Assistive 
technology 
included optical 
magnification, 
prisms, training, 
telescopes, video 
magnifiers, 
illumination, 
computer 
adaptations, 
filters

108 studies (24 
RCTs)

There were too few 
studies to recommend 
video-magnification 
over optical 
magnification. There 
is limited evidence 
comparing different 
prism systems for 
field enhancement in 
hemianopia. One high 
quality study showed 
that yoked prisms 
for relocation of the 
PRL in AMD are not 
effective. Lighting is 
likely to increase the 
benefit of optical aids 
for reading, but there is 
less evidence regarding 
the specific level of 
illumination. There is 
only weak evidence 
concerning the benefits 
of filters for reading. 
There is moderately 
strong evidence that 
people with AMD 
benefit from computer 
adaptations, specifically, 
size of icons.

Only 10 studies 
were included 
for detailed 
description.
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Authors, 
Year, title Main question Inclusion criteria Search results Main conclusions Comments

Liu et al., 
2013181

The effectiveness 
of interventions 
within the scope of 
occupational therapy 
to maintain, restore 
and improve ADLs 
and IADLs at home for 
older adults with low 
vision

Not clearly stated 17 studies Multicomponent 
approaches were 
effective. These 
included group 
sessions compared 
to usual care or 
recorded information. 
Single intervention 
was effective. 
Multidisciplinary low 
vision intervention is 
effective.

The single 
intervention 
studies included 
disparate 
interventions 
(training with 
devices, eccentric 
viewing training, 
prisms or full LVR). 
Multidisciplinary 
intervention 
studies, which 
compared 
LVR with and 
without an extra 
intervention, 
such as home 
visits, found no 
difference.

Rees et al., 
2010 182

Outline the current 
evidence for the 
impact of low-
vision rehabilitation 
programs on 
psychological well-
being. Describe and 
summarize the effects 
of novel interventions 
designed specifically to 
address psychological 
needs in people with 
vision impairment.

Randomised, non-
randomised and 
pre-post studies, 
participants 
18+ years, with 
outcomes 
of mental 
health, anxiety, 
depression, self-
efficacy or coping 
scales

30 studies (10 
RCTs)

Multidisciplinary low 
vision rehabilitation 
services may 
improve aspects of 
psychological well-
being such as vision 
specific quality of 
life, but has little 
impact on depression. 
Specifically designed 
psychological group 
and individual 
programs added 
to other low vision 
rehabilitation 
improved a range 
of psychological 
outcomes. 

It is not clear 
which aspects of 
multidisciplinary 
services may 
improve 
psychological 
function. There 
are few studies 
which compare 
multidisciplinary 
service with 
optometric low 
vision provision. 

Skelton et 
al., 2013183

The effectiveness of 
environmental 
and behavioural 
interventions in 
reducing activity 
limitation and 
improving QoL among 
visually impaired older 
people

RCTs or quasi 
RCTs, people 
60+ years, living 
independently 
or in residential 
settings, studies 
with compared 
environmental 
interventions, 
behavioural 
interventions 
or both, versus 
control (placebo 
control or no 
intervention 
or usual care), 
or comparing 
different types of 
environmental 
or behavioural 
intervention, must 
have a physical 
activity as an 
outcome

No studies 
which met 
criteria

Further research is 
necessary to consider 
the effectiveness of 
environmental 
and behavioural 
interventions such 
as orientation and 
mobility training on 
physical activity, falls 
and quality of life in 
older adults with low 
vision, and the effect 
of an occupational 
therapist delivering 
home safety 
modification, coping 
strategies and exercise 
with older people 
with low vision.
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Thomas et 
al., 2-15184

The effect of electronic 
assistive technologies 
on reading, educational 
outcomes and quality 
of life in children and 
young people with low 
vision

RCT or quasi 
RCTs, children 
and young 
people aged 5-16 
years, studies 
which compare 
electronic devices 
with optical 
aids, studies 
which compared 
different 
electronic devices 
with each other

No studies 
which met 
criteria

High quality 
studies are needed 
to compare the 
usefulness of assistive 
technology for 
children and young 
people.

Virgili and 
Rubin, 
2010185

To assess the effects 
of O&M training, with 
or without associated 
devices, for adults with 
low vision

RCTs or quasi 
RCTs which 
compared O&M 
training with no 
training

2 small related 
quasi-RTCs 

Low quality studies 
which compared 
training to physical 
exercise. Training had 
no significant effect. 

Very strict 
inclusion criteria, 
so lower levels 
of evidence not 
assessed.

Virgili et al., 
2018108

To assess the effects of 
different visual reading 
aids for adults with low 
vision

RCTs or quasi-
RCTs which 
compared 
different devices 
for reading. 
Studies that 
compared a 
device with no 
device were 
excluded. 
Magnifying 
devices, filters 
and prisms were 
included.

13 studies Reading speed may 
be higher with 
stand-mounted 
video magnifiers 
than optical devices 
(low certainty) and 
reading duration was 
longer with electronic 
devices (moderate 
certainty). There 
was less evidence 
for head-mounted or 
portable devices. No 
important difference 
between head-
mounted and stand 
video magnifiers (low 
certainty) or between 
tablet computer and 
desk video magnifiers. 
There is no good 
evidence to support 
the use of prism 
relocation spectacles 
or coloured filters 
for reading. Reading 
speed may be 
decreased with 
coloured filters.

The authors 
concluded that 
there is insufficient 
evidence to support 
the specific type 
of electronic or 
optical device 
for most low 
vision aid users, 
although stand-
mounted video 
magnifiers may 
improve reading 
speed compared to 
optical devices. 
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Appendix C

Levels of Low Vision Service 

Authors: Drs Susan J. Leat, Tammy Labreche and Shamrozé Khan
School of Optometry and Vision Science, University of Waterloo 
Revised April 2019

LEVEL 1  SCREENING AND RECOGNITION OF A LV PATIENT
It is the responsibility and minimum standard of care expected of all optometrists to either directly provide Low 
Vision Rehabilitation (LVR), or recommend or refer for a LVR by a low vision optometrist prior to referral to other 
agencies. Referral should be as soon as the patient is experiencing permanent low vision, despite referrals for other 
treatment or on-going treatment.

Low vision assessment and rehabilitation should always be recommended for the following: 

• A patient who has low vision which is defined as a visual impairment (measurable loss of vision) resulting 
in a visual disability (difficulty undertaking a task because of poor vision).

• To clarify, this includes all patients who have 
° An incurable disease or injury (ocular or systemic) for which available surgical or medical treatment  
 has been undertaken, considered or is on-going 
 AND 
° Reduced corrected vision (most commonly impairment of VA, CS or visual fields) compared  
 to age norms 
 AND 
° Difficulty with desired visual tasks despite optimum optical correction 

• In terms of visual impairment, the levels at which vision loss is likely to cause a visual disability are  
(but not limited to) the following 
° VA 6/12 (20/40) or poorer 
 OR 
° Central or paracentral scotoma or metamorphopsia 
 OR 
° Peripheral field loss (hemianopia or quadrantanopia; less than 70 degrees1 circular diameter total field) 
 OR 
° Log CS < 1.4  
 OR 
° A combination of these measures 

Minimum additional assessment: It is important to ascertain a patient’s self-reported disabilities, functional vi-
sion and goals. An accurate refraction (ideally with a trial frame) and measurement of best corrected VA are im-
portant. All optometrists should be willing and able to trial a higher reading addition (up to 4D). An assessment 
of contrast sensitivity and visual fields is highly recommended to complete the information required to make an 
accurate referral. 

Minimum additional equipment: A contrast sensitivity chart such as Pelli-Robson chart, Mars Perceptrix Contrast 
Sensitivity Chart, Sloan Letter Low Contrast Flip Chart or the Rabin Contrast Sensitivity Test.

LEVEL 2  BASIC LV SERVICE
This level of LVR can be provided in an optometrist’s office with a modest amount of equipment and optical devices, 
and ideally with the in-office support of a trained optometric technician/assistant or low vision therapist. 

1  This includes 60 degrees which is the level for funding in Quebec
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Patients who are likely to benefit are those with: 

• VA from 6/12 to 6/21 inclusive and/or Log CS between 1.40 and 1.00

• No hemianopia or quadrantanopia, and circular visual field larger than 70 degrees1 

• No significant paracentral field loss which limits reading speed or visual function

 Minimum additional equipment and devices should include:

• Suitable distance acuity charts to quantify any visual acuity impairment better than HM (Bailey-Lovie 
chart, ETDRS chart, Feinbloom Low Vision Visual Acuity Book, Feinbloom PV numbers, Lea Numbers 
Low Vision Book).

• A logMAR continuous text reading acuity chart such as MNRead Chart, Colenbrander Continuous Text 
Near Vision Card, or Lighthouse Continuous Text 

• Trial lens set for demonstration of high adds/microscopes and possibly a separate set of prism half-eyes/
readers and microscopes 

• Hand magnifiers (e.g., 8D, 10D, 12D, 16D) (a range of illuminated and non-illuminated, pocket-sized  
and larger) 

• Stand magnifiers up to 4x

• Tint samples (e.g., grey, brown, yellow, orange, plum); 

• Low powered monocular and binocular telescopes (e.g., up to 2-4x handheld and spectacle-mounted)

• Ideally, a good gooseneck lamp for demonstration of lighting

• Possibly a pocket video magnifier (note that patients who benefit significantly from this should be  
assessed for a desktop CCTV if possible, as well as other tertiary LVR)

A minimum database of necessary testing would be, but is not limited to: 

a. Comprehensive history including identification of patient goals

b. Distance and near acuity testing with appropriate charts 

c. Objective refraction and subjective trial frame refraction 

d. Assessment of contrast sensitivity (ideally)

e. Assessment of binocularity when indicated

f. Assessment of visual fields when indicated

g. Assessment of colour vision when indicated 

h. Glare assessment when indicated

i. Assessment of magnification, tint, lighting, environmental requirements

j. Development of rehabilitation plan
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The optometrist should also 

• Have a basic acquaintance with accessibility features on common electronic devices (iPad, cell phones, 
computers, tablets)

• Be able to demonstrate basic sighted guide

• Be able to discuss non-optical approaches and tips for daily living tasks and environmental modifications 

• Be able to discuss issues such as driving and transportation options

• Be aware of when patients, either due to their level of vision loss, particular goals, age, or co-morbidities, 
require more than basic VLR.

• Be able to recognise psychological factors which may influence the adjustment to vision loss and poten-
tial for rehabilitation and refer for counselling if needed.

• Refer the patient for fully comprehensive LVR to other professionals and support organisations as indi-
cated, for example, if the patient does not achieve his/her own goals with the LVR provided at this Level.

LEVEL 3  (COMPREHENSIVE LVR) IS ANYTHING BEYOND LEVEL 2
The Optometric LVR provider should have advanced knowledge of LVR to address complex patient presentations 
and provide full scope LVR. LVR at this level also includes LVR providers who are involved in multidisciplinary 
care, even though those LVR providers may not necessarily be in the same building. 

Patients who are likely to need this level of LVR are 

• VA poorer than 6/21

• CS <1.00

• Hemianopia or quadrantanopia and visual fields smaller than 70 degrees1 circular field

• Significant central or paracentral scotoma

Minimum additional equipment and devices:

In addition to the equipment, devices and approaches listed above, the OD LVR provider would have access to a full 
range of 

• higher levels of magnification

• complex magnification systems 
° Custom microscopes 
° Bioptics and other custom telescopes 
° Telemicroscopes 
° Head borne devices (optical and video) 
° Electro-optical magnification

• prisms

• field enhancement devices

• tints

• Lux metre for lighting measurement

• electronic magnification. 
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The LV optometrist should 

• be able to implement eccentric viewing training, strategies for field loss, 

• be familiar with support groups

• be familiar with Activities of Daily Living Skills (ADLs) 

• initiate/direct patients to social assistive services (transport options, meal provision, disability tax credit 
registration, legal blindness registration) and make recommendations accordingly

• be capable of providing recommendations for school

The OD LVR provider should initiate appropriate referrals and communicate the rehabilitation plan, including but 
not limited to synopsis of exam findings, final Rx, assistive devices that are recommended and already dispensed, 
other device recommendations, anticipated performance with devices, training recommendations, environmental 
modifications, counselling and any referrals recommended or initiated. 

The OD LVR provider should have working relationships with and/or refer to:

• Low vision therapist or occupational therapist 

• Independent living skills provider or occupational therapist

• Orientation and mobility instructor

• High tech/CCTV/computer assessors

• Optician

• Counsellor/Psychologist

• Vision Resource/Itinerant Teachers/Teachers for the Visually Impaired

• Primary eye-care providers (referring optometrists and ophthalmologists) and other members  
in the patients circle of care (family physician)

Acknowledgements: Drs Julie-Andre Marinier, Alanna Stetson and Alexis Keeling for reviewing the text. 
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Alternative mechanisms for provision of level 3 low vision rehabilitation.71 

A. Ideal – 
multidisciplinary 
clinic (MDC) 
rehabilitation

B. Second option (second most favourable) – Optometrist and vision 
therapist working together

C. Third option 
(least favourable, 
but maybe necessary 
in some locations)

The MDC is the 
ideal environment 
for rehabilitation 
of these patients61,66 
as it is generally 
recognised that a 
single profession 
cannot meet all the 
needs of people 
with low vision. 
In these clinics, 
vision therapists, 
optometrists/
ophthalmologists, 
opticians, O&M 
trainers, hi-tech 
assessment 
specialists, 
counsellors and 
others work 
in parallel and 
in the same 
location to create 
a rehabilitation 
plan, assess for and 
prescribe the full 
range of optical 
and electronic 
devices, address 
environmental 
modifications, 
train in device 
use, and train in 
sight substitution 
techniques. 

Since MDC are not universally available this is a second option. A vision therapist 
(e.g., VLRC low vision specialist) may undertake assessments in an optometrist’s 
office or the optometrist may undertake assessments in the vision therapist /
CNIB office. The assessments are undertaken in collaboration (same location, 
same patient visit). The way in which roles would be interrelated is shown below.
Other assessments would be planned as required, e.g., O&M training, home visits. 

The optometrist 
provides the 
initial assessment 
(refraction, VA, 
CS, fields), optical 
magnification, 
advice re lighting, 
filters, prisms, and 
training with the 
devices provided. 
The optometrist 
would also be 
involved in other 
training, such as 
eccentric viewing 
training and some 
counselling around 
vision loss. The 
optometrist refers to 
a vision therapist/
CNIB VLRC for 
other resources and 
rehabilitation, such 
as O&M, home visits, 
sight-substitution, 
training in adaptive 
techniques, 
counselling and 
support groups. The 
vision therapist/
VLRC sends a 
report back to the 
optometrist of what 
interventions they 
have undertaken. 
In this model, the 
patient may enter 
the system at VLRC. 
In this case, VLRC 
would request a 
report of visual 
function from the 
optometrist, initiate 
rehabilitation and 
then refer to the 
optometrist for 
vision devices. 
The optometrist 
would send a report 
back to CNIB 
outlining his/her 
interventions and 
recommendations. 

Optometrist and LV therapist collaborative assessment (in time sequence)

Optometrist LV therapist

Case history/intake (goals, 
disabilities, current devices)

Refraction, VA (including Near VA), CS, 
fields

Magnification estimation and suggested 
devices for both distance and near

Trial of spectacle-mounted devices, 
prisms as indicated

Trial of other magnifying optical 
devices, possible modification of 
magnification

Tint trials

Assessment for video and computer 
devices if indicated

Decision of recommended devices and prescription

Training with recommended 
devices

Assessment for lighting 
requirements

Assessment for non-optical devices, 
e.g., writing aids, daily living aids, etc.

VLRC = Vision Loss Rehabilitation Canada, MDC: multidisciplinary clinic, O&M; orientation and mobility training

C A NA D I A N  JO U R NA L  o f  O P T O M E T RY    |    R EV U E  C A NA D I E N N E  D ’O P T O M É T R I E     VO L .  8 2   S U P P L E M E N T  1 ,  2 0 2 0 33



42254_CJO_FULL_GUIDELINES_DIGITAL   February 5, 2020 1:02 PM  APPROVAL: ___________________ DATE: ___________________ 

CLINICAL RESEARCHC

Appendix D

Estimating Magnification

MAGNIFICATION FOR NEAR
There are several ways to estimate starting magnification for near. Three common methods are described below.

1. Acuity Reserve: According to Lovie–Kitchin and Whittaker, in order for a low vision patient to read fluently, an 
acuity reserve needs to be considered7. They found that an acuity reserve of 2:1 (or a three-line difference) was effec-
tive in helping patients achieve fluent reading (approx. 100 wpm). An estimate of the required near magnification and 
equivalent viewing power is typically based on near word reading acuity including this acuity reserve. For adults who 
want to read, this is typically 2x. The target or goal print size of the patient is determined in equivalent M print (either 
by questioning or based on samples brought by the patient). Thus, the magnification required is 2x the ratio of the 
visual acuity/target print. 
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1. Acuity Reserve: According to Lovie–Kitchin and Whittaker, in order for a low vision patient to read 
fluently, an acuity reserve needs to be considered7. They found that an acuity reserve of 2:1 (or a three-
line difference) was effective in helping patients achieve fluent reading (approx. 100 wpm). An estimate 
of the required near magnification and equivalent viewing power is typically based on near word reading 
acuity including this acuity reserve. For adults who want to read, this is typically 2x. The target or goal 
print size of the patient is determined in equivalent M print (either by questioning or based on samples 
brought by the patient). Thus, the magnification required is 2x the ratio of the visual acuity/target print.  
 

𝑀𝑀𝑀𝑀𝑀𝑀 = 2 ∗	
𝑚𝑚𝑚𝑚𝑀𝑀𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚	𝑀𝑀𝑎𝑎𝑚𝑚𝑎𝑎𝑎𝑎𝑎𝑎	𝑎𝑎𝑖𝑖	𝑀𝑀	𝑝𝑝𝑚𝑚𝑎𝑎𝑖𝑖𝑎𝑎	
𝑎𝑎𝑀𝑀𝑚𝑚𝑀𝑀𝑚𝑚𝑎𝑎	𝑝𝑝𝑚𝑚𝑎𝑎𝑖𝑖𝑎𝑎	𝑚𝑚𝑎𝑎𝑠𝑠𝑚𝑚	𝑎𝑎𝑖𝑖	𝑀𝑀	𝑝𝑝𝑚𝑚𝑎𝑎𝑖𝑖𝑎𝑎

	

 
A typical target print size goal is 1M or the equivalent of newspaper print. For spot reading (40 wpm), a 
1.3:1 (one line) minimal acuity reserve has been suggested, while 3:1 to 8.1:1 may be required for 
maximum reading rate.1 
 

2. Critical Print Size (CPS): An alternative method to estimate required magnification is to measure the 
reading rate of the patient with variable print sizes. The smallest print that provides maximum reading 
rate is known as the critical print size.1   In this case, there is no need to include the acuity reserve.  

 

𝑀𝑀𝑀𝑀𝑀𝑀 =
𝐶𝐶𝐶𝐶𝐶𝐶	𝑎𝑎𝑖𝑖	𝑀𝑀	𝑝𝑝𝑚𝑚𝑎𝑎𝑖𝑖𝑎𝑎	

𝑎𝑎𝑀𝑀𝑚𝑚𝑀𝑀𝑚𝑚𝑎𝑎	𝑝𝑝𝑚𝑚𝑎𝑎𝑖𝑖𝑎𝑎	𝑚𝑚𝑎𝑎𝑠𝑠𝑚𝑚	𝑎𝑎𝑖𝑖	𝑀𝑀	𝑝𝑝𝑚𝑚𝑎𝑎𝑖𝑖𝑎𝑎
	

 
After the estimated magnification is calculated, the required equivalent viewing power (EVP, near 
addition) can then be determined: 
 

𝐸𝐸𝐸𝐸𝐶𝐶	(𝐷𝐷) = 𝑀𝑀𝑀𝑀𝑀𝑀	 ∗ 		ℎ𝑀𝑀𝑎𝑎𝑎𝑎𝑎𝑎𝑚𝑚𝑀𝑀𝑎𝑎	𝑖𝑖𝑚𝑚𝑀𝑀𝑚𝑚	𝑀𝑀𝑚𝑚𝑚𝑚	

The habitual near add is the add used when the reading acuity or CPS was measured. This may also be 
taken as the dioptric distance used when the visual acuity or CPS was measured.  

 

After the estimated magnification is calculated, the required equivalent viewing power (EVP, near addition) can 
then be determined:
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The habitual near add is the add used when the reading acuity or CPS was measured. This may also be taken as the 
dioptric distance used when the visual acuity or CPS was measured. 

Some will calculate this requirement in terms of Equivalent Viewing Distance (the change in viewing distance that 
is required for the patient to meet his/her target print) and then determine the reading add or microscope required 
to focus at that distance.1,186 The end result is the same. 

Additionally, some patients will not have a typical habitual working distance or require magnification for a non-
typical working distance. However, if the correct reading addition is in place when the habitual visual acuity and/or 
CPS is measured, the calculations above will still be valid. 

3. Kestenbaum’s Rule: This is a very quick and rudimentary way to identify the starting near addition:
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Some will calculate this requirement in terms of Equivalent Viewing Distance (the change in viewing 
distance that is required for the patient to meet his/her target print) and then determine the reading 
add or microscope required to focus at that distance.1, 186 The end result is the same.  

Additionally, some patients will not have a typical habitual working distance or require magnification for 
a non-typical working distance. However, if the correct reading addition is in place when the habitual 
visual acuity and/or CPS is measured, the calculations above will still be valid.  

 

3. Kestenbaum’s Rule: this is a very quick and rudimentary way to identify the starting near addition: 
 

𝐸𝐸𝐸𝐸𝐸𝐸	(𝐷𝐷) =
1

𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑	𝐸𝐸𝑉𝑉
	

 
Example: Distance VA = 6/18        EVP (Near Addition) = 3.00D 

 
However, this method to calculate the near add from distance VA may underestimate the add required, 
as it does not include an acuity reserve and assumes that the goal is 1M print. A modification to the rule, 
which includes an acuity reserve would be  

 
 

𝐸𝐸𝐸𝐸𝐸𝐸	(𝐷𝐷) = 2 ∗
1

𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑	𝐸𝐸𝑉𝑉
	

 

Estimating a reading addition for pre-presbyopic patients 

  

1)      Determine patient’s age. 

2)      Determine patient’s near acuities at habitual working distance. 

3)      Determine amplitude of accommodation using minimum formula (15-1/4 age) 

4)      Leave half of the amplitude in reserve = what patient has. 

5)      Determine dioptric demand at habitual working distance (what patient needs). 

6)      Subtract what patient has from what patient needs. 

7)      Example: 

10-year-old achieving 0.6M @ 10cm 

Amp = 15 – 10/4=12.5D 

Half of that is in reserve, leaving only 6.25D available for use 

Demand at 10cm is 10D 

10-6.25=3.75D= initial add to demonstrate (round to 3.5 or 4D) 

Example: Distance VA = 6/18 EVP (Near Addition) = 3.00D
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However, this method to calculate the near add from distance VA may underestimate the add required, as it does 
not include an acuity reserve and assumes that the goal is 1M print. A modification to the rule, which includes an 
acuity reserve would be 
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Estimating a reading addition for pre-presbyopic patients 

  

1)      Determine patient’s age. 

2)      Determine patient’s near acuities at habitual working distance. 

3)      Determine amplitude of accommodation using minimum formula (15-1/4 age) 

4)      Leave half of the amplitude in reserve = what patient has. 

5)      Determine dioptric demand at habitual working distance (what patient needs). 

6)      Subtract what patient has from what patient needs. 

7)      Example: 

10-year-old achieving 0.6M @ 10cm 

Amp = 15 – 10/4=12.5D 

Half of that is in reserve, leaving only 6.25D available for use 

Demand at 10cm is 10D 
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Estimating a reading addition for pre-presbyopic patients

1) Determine patient’s age.
2) Determine patient’s near acuities at habitual working distance.
3) Determine amplitude of accommodation using minimum formula (15-1/4 age)
4) Leave half of the amplitude in reserve = what patient has.
5) Determine dioptric demand at habitual working distance (what patient needs).
6) Subtract what patient has from what patient needs.
7) Example:

10-year-old achieving 0.6M @ 10cm 
Amp = 15 – 10/4=12.5D 
Half of that is in reserve, leaving only 6.25D available for use 
Demand at 10cm is 10D 
10-6.25=3.75D= initial add to demonstrate (round to 3.5 or 4D)

8) With this add, consider if patient is reading small enough print for age and demands  
with an acuity reserve (at least 2x).

9) If yes, consider prescribing this add.
10) If no, calculate what additional magnification is needed to achieve the target print with  

an acuity reserve of 2x.
11) Aim to decrease the working distance to give this magnification and recalculate the add  

that you need for this new distance.
12) Example:

Consider the 10-year-old above 
With the 3.75D add s/he obtains an acuity of 1.6M which is the required print size  
for this grade, i.e., there is no acuity reserve. 
A further 2x magnification is needed. 
2x magnification means bringing the print twice as close, i.e., to 5 cms (20D distance)  
instead of 10 cms (10D). 
Available accommodation is still 6.25D. 
Reading add for 5 cms = 20-6.25 = 13.75D = next add to demonstrate 
Alternatively, try a 2x stand magnifier with a large emergent vergence, e.g., the dome  
magnifier with the original add.

 
Clinical pearls:

• This method tends to overestimate the add – you can try reducing it.

• We would normally round up or down to the nearest diopter or half diopter. 

MAGNIFICATION FOR DISTANCE
In determining the magnification for distance, it is not necessary to include an acuity reserve and typically, the tar-
get acuity can be 6/9 or 6/12 for distance and 9M or 12M at an intermediate distance.
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8)   With this add, consider if patient is reading small enough print for age and demands   
with an acuity reserve (at least 2x). 

9)    If yes, consider prescribing this add. 

10)   If no, calculate what additional magnification is needed to achieve the target print with 
an acuity reserve of 2x. 

11)  Aim to decrease the working distance to give this magnification and recalculate the add 
that you need for this new distance. 

12)  Example: 

Consider the 10-year-old above 

With the 3.75D add s/he obtains an acuity of 1.6M which is the required print 
size for this grade, i.e., there is no acuity reserve. 

A further 2x magnification is needed. 

2x magnification means bringing the print twice as close, i.e., to 5 cms (20D 
distance) instead of 10 cms (10D). 

Available accommodation is still 6.25D. 

Reading add for 5 cms = 20-6.25 = 13.75D = next add to demonstrate 

Alternatively, try a 2x stand magnifier with a large emergent vergence, e.g., the 
dome magnifier with the original add. 

  

Clinical pearls: 

• This method tends to overestimate the add – you can try reducing it. 
• We would normally round up or down to the nearest diopter or half diopter.  

 

Magnification for distance 

In determining the magnification for distance, it is not necessary to include an acuity reserve and 
typically, the target acuity can be 6/9 or 6/12 for distance and 9M or 12M at an intermediate distance.  

𝑀𝑀𝑀𝑀𝑀𝑀 =	
𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑀𝑀𝑑𝑑𝑑𝑑𝑑𝑑	𝑑𝑑𝑜𝑜	𝑝𝑝𝑀𝑀𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑D𝑠𝑠	𝑀𝑀𝑎𝑎𝑎𝑎𝑑𝑑𝑑𝑑𝑎𝑎		
𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑀𝑀𝑑𝑑𝑑𝑑𝑑𝑑	𝑑𝑑𝑜𝑜	𝑑𝑑𝑀𝑀𝑑𝑑𝑀𝑀𝑑𝑑𝑑𝑑	𝑀𝑀𝑎𝑎𝑎𝑎𝑑𝑑𝑑𝑑𝑎𝑎	

	

when the numerators are the same. 

  
when the numerators are the same.
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Appendix E

Decentration and Base-in Prism Requirements for Microscopes

Both decentration and base-in prism need to be considered for patients who are binocular and prescribed micro-
scopes for binocular viewing.

Monocular Decentration required (mms per lens)

Add (D)

Distance PD (mms) +4 +6 +8 +10 +12

58 2.8 4 5.2 6.2 7.1

60 2.9 4.2 5.3 6.4 7.3

62 3.0 4.3 5.5 6.6 7.6

64 3.1 4.5 5.7 6.8 7.8

66 3.2 4.6 5.9 8.0 8.1

68 3.3 4.7 6.0 7.2 8.3

Guideline: You can also estimate this from a guideline which states that the total decentration should be 1.5mm of 
decentration per Dioptre of add. If the Distance PD is > 65 mm, then this rule is adjusted by adding 1mm to the total 
decentration, i.e., 1.5mm per Dioptre +1. This guideline gives a fairly accurate estimation. In the case of bifocals, this must 
be prescribed as additional inset. 

Total Convergence demand in prism dioptres

Add (D)

Distance PD (mm) +4 +6 +8 +10 +12

58 20.9 29.9 38.0 45.7 52.5

60 21.7 31.0 39.5 47.2 54.4

62 22.4 32.0 41.0 48.8 56.2

64 23.1 33.0 42.0 50.4 58.0

66 23.8 34.0 43.5 52.0 60.0

68 24.5 35.0 44.7 53.5 62.0

Guideline: One guideline specifies to prescribe 1 pd BI per eye for each Dioptre of add +2. For example, if prescribing a 
10D add, 12pd BI per eye would be required. Note that this does NOT fully relieve the convergence demand as shown in 
the table above, but it is sufficient for most patients. The BI prism of prism half-eyes is according to this guideline. 
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Appendix F

Optics of Hand Magnifiers, Stand Magnifiers and Telemicroscopes

HAND MAGNIFIERS
Equivalent power (EVP) obtained from a 20D hand magnifier without and with a 4D add
When a hand magnifier is used without a reading addition or accommodation, the equivalent power of the hand 
magnifier (and magnification) is independent of the distance between the hand magnifier and the spectacle lens 
(shown by triangles above).

When the hand magnifier is used with a reading addition or accommodation, an optical system of two lenses is cre-
ated. The equivalent power (and magnification) of the system increases as the distance between the hand magnifier 
and the spectacle lens decreases (squares in the figure above). When the hand magnifier is held closer than its own 
focal distance, the equivalent power of the system is greater than the power of the hand magnifier itself. 

In both cases the field of view increases as the hand magnifier is brought closer to the spectacle lens.

EVP as a function of distance between the eye and the hand magnifier
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STAND MAGNIFIERS
Object (L) and image (L’) of a stand magnifier

where l’ = image distance, l = object distance (stand height)

Transverse magnification of Stand magnifiers
The transverse magnification of a stand magnifier can be calculated from the emergent vergence (L’) and the power 
of the lens (F). All values are entered as positive values. The manufacturer’s lens powers are quite accurate and can 
be used in this equation. The L’ must be measured or found from look-up tables. 

Transverse magnification of Stand magnifiers 

The transverse magnification of a stand magnifier can be calculated from the emergent vergence (L’) 
and the power of the lens (F). All values are entered as positive values. The manufacturer’s lens powers 
are quite accurate and can be used in this equation. The L’ must be measured or found from look-up 
tables.  

𝑇𝑇@ = 	
𝐿𝐿< + 𝐹𝐹
𝐿𝐿′

	

 

Equivalent power (EVP) of stand magnifiers 

𝐸𝐸𝐸𝐸𝐸𝐸	(𝐷𝐷) = 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅	𝑅𝑅𝑅𝑅𝑅𝑅	 ∗ 		𝑇𝑇@	

where TM is the transverse magnification of the stand magnifier 

Equivalent power (EVP) of stand magnifiers

Transverse magnification of Stand magnifiers 

The transverse magnification of a stand magnifier can be calculated from the emergent vergence (L’) 
and the power of the lens (F). All values are entered as positive values. The manufacturer’s lens powers 
are quite accurate and can be used in this equation. The L’ must be measured or found from look-up 
tables.  

𝑇𝑇@ = 	
𝐿𝐿< + 𝐹𝐹
𝐿𝐿′

	

 

Equivalent power (EVP) of stand magnifiers 

𝐸𝐸𝐸𝐸𝐸𝐸	(𝐷𝐷) = 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅	𝑅𝑅𝑅𝑅𝑅𝑅	 ∗ 		𝑇𝑇@	

where TM is the transverse magnification of the stand magnifier 
where TM is the transverse magnification of the stand magnifier

If the reading addition is to be changed, while maintaining the same EVP, the new transverse magnification is given 
by the relationship
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If the reading addition is to be changed, while maintaining the same EVP, the new transverse 
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TELEMICROSCOPES
Equivalent viewing power (EVP) of a telemicroscope
A telemicroscope is optically composed of an afocal telescope with a positive lens (reading cap) placed on the ob-
jective lens to focus it closer than infinity. The “tele” portion is the telescope and the “microscope” portion is the 
reading cap. The reading cap may be a separate removable lens, or may be integrated into the objective lens. 

The required EVP can be determined as described in Appendix D and the EVP of the telemicroscope (EVPTMS) is 
the product of the reading cap and the magnification of the afocal telescope. 
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and this will give the magnification of the telemicroscope that is required. Note that not all tasks may require a 2x 
acuity reserve. 
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Appendix G

Steps in Eccentric Viewing Training

1.  Central visual field measurement to determine the size and shape of the central scotoma (see methods of 
visual field measurement listed in section 3.1.6 Visual Fields)

2. Determination of the probable optimal direction of eccentric fixation. This is the area of the visual field, 
which has the best horizontal extent to the right and which is closest to the anatomical fovea (so has best 
VA). This location is expected to be ideal for reading in English or other scripts which read left-to-right. 
The optimal direction of eccentric fixation may be different for scripts which read right-to-left or top-to-
bottom.

3. Demonstration and trial with the new PRL using the Amsler charts, and samples of graded printed let-
ters and text, such as Quillman’s exercises

4. Take-home training 

5. Follow-up in 2-3 weeks

6. Demonstration of steady eye strategy, whereby the eccentric viewing position is maintained and the print 
is scrolled through the PRL. 

7. Follow-up after additional home training with assessment of magnification and prescription of devices. 
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Appendix H

Placement of Prisms for Peripheral Awareness in Hemianopia

SECTOR (SPOTTING PRISMS)
Fresnel prisms are placed on both lenses with their base towards the field defect (example is for right hemianopia), 
so that the patient does not view through the prism in the primary position, but encounters the prism when they 
make a small eye movement towards their hemianopia. Both prisms must be placed at the same position relative 
to the pupil centre, so that both are encountered with the same eye movement. For a hemianopia with no macular 
sparing, prisms are commonly placed halfway between the pupil edge and limbus. Typically, 20-30pd is used. 

If the patient is wearing a bifocal or PAL lens, the prism is cut around the area of the near addition, so that it does 
not interfere with reading. 

Diagrammatic representation of sector prisms for a right hemianopia

 

VISUAL DUPLEXING (PELI) PRISMS
These prisms are placed on the lens on the side of the hemianopia above and below fixation, with the base towards 
the visual field loss. The patient does not fixate through the prism, but is made aware of objects on the side of their 
hemianopia in their upper and lower visual field. When the patient wishes to identify an object, they turn their head 
to view through the central zone of the lens. The typical power is 40 pd. 

As with sector prisms, the prism does not cover the bifocal area, so if the patient requires a bifocal, a small bifocal 
segment, such as a straight top bifocal, is placed beneath the lower prism.
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Diagrammatic representation of Peli prisms for a right hemianopia

For any of these prisms, training is essential for patient success.

Appendix I

Converting Lux to Lumens

Lux required by patient  Lumens required according to Lux required by patient and anticipated distance of light 
source from page 

 Lux required by patient 
(measured in LV assessment

30 cm 40 cm 50 cm 60 cm 70 cm 80 cm

500 370 660 1030 1485 2020 2640

1000 740 1320 2065 2970 4045 5285

1500 1115 1980 3100 4460 6070 7930

2000 1485 2640 4130 5945 8090 10570

2500 1860 3300 5160 7430 10116 13210

3000 2230 3965 6195 8920 12140 15855

3500 2600 4625 7225 10400 14165 18500

4000 2970 5285 8260 11890 16186 21140

4500 3345 5945 9290 13380 18210 23780

5000 3715 6605 10320 14865 20230 26425

Note: The patient’s preferred Illumination in Lux is measured during the LV assessment. This table can then be used to 
advise the light source that the patient needs to purchase in terms of light output (Lumens). Table adapted from Borden187
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