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ABSTRACT

Evaluating the accuracy of predicted near magnification compared to patient selected
devices in low vision patients with a primary diagnosis of Age Related Macular

Degeneration.

Background: In low vision practice the majority of patients have a primary diagnoses of
age related macular degeneration. Device selection can be overwhelming to patients
due to the abundance of options available and is often conducted over several visits.
Predicted magnification formulas are used by practitioners to determine the amount of
magnification needed for the patient to achieve near acuity goals. By determining the
accuracy of these formulas practitioners will employ the most effective and efficient
device and power selection strategies to meet the demands of the patient’s near
activities of daily living. Methods: This study is a retrospective chart analysis of 68
patients that presented for examination at the University Eye Center, Vision
Rehabilitation Service between the years of 2000 to 2013. Patients charts were selected
with a primary diagnoses of age related macular degeneration and had a uncorrected
near visual acuity recorded in metric notation (M). Recording of final near device
selection was an additional prerequisite for inclusion in the study. The formula V=M x D

was utilized where needed mag (D) to read 1M, M is the smallest letter size read in M



notation and D is the dioptric working distance. The result of this formula was then
compared to the final near device selected by the patient. Accuracy of the predicted
magnification was characterized by the following criteria. An accurate prediction
demonstrated a difference of +/- 4D. A non-accurate prediction was categorized into> +
4D (greater than 4D higher than predicted) or >- 4D (greater than 4D lower than
predicted). Results: The results were analyzed using a distribution plot that represents
the spread of subjectively chosen magnification as compared to predicted
magnification. An accurate prediction was made for 31 of 97, or 32% of the time. A non-
accurate prediction was made for 66 of 97, or 68% of the time. Of the non-accurate
predictions 3 of 97, or 3% were greater than 4D below the predicted value, and 63 of 97,
or 65% were greater than 4D above the predicted value. The mean difference is +5.525
D from exactly predicting the value of selected magnification. This places the mean only
+1.525 D outside of the criteria set for an accurate prediction. Conclusions: According to
our criteria, the formula does not accurately predict near magnification, patients trend
toward powers above what the formula predicts. However most results were within 6D
of predicted magnification, and the Pearson Correlation Coefficient shows a strong

correlation between the predicted magnification and the prescribed magnification.
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Evaluating the accuracy of predicted near magnification compared to patient selected
devices in low vision patients with a primary diagnosis of Age Related Macular

Degeneration.

INTRODUCTION

In low vision practice the majority of patients have a primary diagnoses of age related
macular degeneration (AMD).! AMD is the leading cause of severe visual impairment
among the elderly in developed countries.? It is estimated that 1.75 million individuals
suffer from age related macular degeneration in the United States, and with the aging of
the population it is estimated that by 2020 the number of people suffering from AMD
will be closer to 3 million.3The majority of people in the world who are considered to
have low vision are older than 50 years old.* Reading is considered to be one of the
most important tasks of daily living when it comes to vision rehabilitation.*® The
number of patients with AMD who maintain their ability to read is greater among those
who have been prescribed an appropriate low vision device than among those who have
not.® Device selection can be overwhelming to patients due to the abundance of options
available and is often conducted over several visits. Predicted magnification formulas
are used by practitioners to determine the amount of magnification needed for the
patient to achieve near acuity goals. By determining the accuracy of these formulas
practitioners will employ the most effective and efficient device and power selection

strategies to meet the demands of the patient’s near activities of daily living.



In this study the formula V = M x D [Needed mag (D) to read 1M, M is the smallest letter
size read in M notation and D is the dioptric working distance] was used. This formula is
especially useful because it gives the predicted magnification in diopters. There is not a
worldwide convention for marking times of magnification for low vision devices,
therefore to easily switch between brands the power of the device in diopters is more

useful than the times of magnification.

METHODS

This study was conducted using retrospective chart analysis of patients that presented
for examination at the University Eye Center, Vision Rehabilitation Service between the
years of 2000 to 2013. Patients must have had their most recent examination before
2004 due to the clinic’s policies on destroying old records. A population of 66 patients
fit the following requirements. The patient chart had to list a primary diagnosis of age
related macular degeneration. A near acuity in M notation had to have been recorded.
Due to variation in records, uncorrected near visual acuity, near acuity through a
standard addition lens calculated for a 40cm working distance, or any type of habitual
spectacle corrected near acuity were used. Final near device selection must also have
been recorded. When patients had had more than one examination at which devices
were purchased, individual data points were extracted for each visit and device giving
98 data points to be analyzed. The population of patients was 44 Females ages 59 to 98
providing 65 data points, and 22 males ages 62 to 90 providing 32 data points. This is a

total of 66 patients ages 59 to 98 and 97 data points.



Near acuities gathered in M notation were entered in to the formula V=M x D[
Needed mag (D) to read 1M, M is the smallest letter size read in M notation and D is the
dioptric working distance]. The result (V) of the formula was then compared to the

magnification in diopters of the final near device selected by the patient.

Accuracy of the predicted magnification was characterized by the following
criteria. An accurate prediction will show a difference of +/- 4D. A non-accurate
prediction was categorized into> + 4D (greater than 4D higher than predicted), or >-

4D(greater than 4D lower than predicted).

RESULTS

Each device selected was compared to final device selected based on dioptric power.

These results are represented in figure 1.
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The analysis of data revealed the following results. An accurate prediction was made for

31 of 97, or 32% of the time. A non-accurate prediction was made for 66 of 97, or 68%



of the time. Of the non-accurate predictions 3 of 97, or 3% were greater than 4D below
the predicted value, and 63 of 97, or 65% were greater than 4D above the predicted

value. These results are shown in figure 2.

Fig. 2
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To further evaluate the non-accurate results which were the majority, figure 3 shows

the results broken down into 4D steps away from accurate.

Fig. 3
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The mean difference is +5.525 D from exactly predicting the value of selected
magnification. This places the mean only +1.525 D outside of the criteria set for an
accurate prediction. Figure 4 shows the distribution of powers chosen as a difference
from predicted, note that all bars between -4 and +4 are considered an accurate

prediction.

Fig. 4
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Using the Pearson Correlation Coefficient formula a value of 0.722034 was found,
showing a high correlation value between prescribed magnification and magnification

predicted by the formula.

DISCUSSION

From the results we conclude that the formula V=M x D does not accurately predict
magnification power of near devices ultimately selected by patients to purchase. This
study did however find a strong correlation value between predicted magnification and
selected magnification. It was found that patients trend towards more magnification
than the formula predicts. As a practitioner turns to this formula in a clinical setting they

should consider patients preference toward more magnification. Other studies have also



shown that magnification predicted by other methods also underestimates prescribed
magnification.>” Whenever selecting a near device there is always a compromise
between amount of magnification and useful field of view. It seems from these results
that patients are willing to sacrifice a certain amount of field of view in order to read a
larger print. It has been shown that larger that threshold print allows for a faster reading
rate and more fluent reading.>® In a previous study comparing methods of predicting
near magnification it was found that the difference between predicted and prescribed
magnification was not related to the patients’ central visual field status, patient

psychology, or the causative condition of visual impairment.®

According to the most recent WHO global survey of visual impairment the prevalence of
blindness from chronic posterior segment diseases such as macular degeneration,
glaucoma, and diabetic retinopathy has surpassed that of blindness from infectious
causes such as trachoma and corneal opacities.* Patients with these chronic progressive
posterior segment diseases can benefit greatly from rehabilitation services. Providing
proper low vision aids, patient education about the disease, and peer support have been
shown to improve the quality of life of those diagnosed with age related macular
degeneration.!? In addition to prescribing the best low vision aid, task specific training
has been proven to significantly increase patient ability to effectively utilize low vision

aids.118

Research into this topic of how best to prescribe low vision aids to patients in order to

improve their quality of life should continue in the future. Studies dividing patients into



acuity specific ranges may prove to have more consistent results and more accurate

predictions.



REFERENCES

1. Virgili G, Acosta R, Grover LL, Bentley SA, Giacomelli G. Reading aids for adults with

low vision. Cochrane Database of Systematic Reviews 2013;10.

2. Brown MM, Brown GC, Sharma S, Stein JD, Roth Z, Campanella J, Beauchamp GR. The
burden of age-related macular degeneration: a value-based analysis. Curr Opin

Ophthalmol 2006;17: 257-266.

3. The Eye Diseases Prevalence Research Group. Prevalence of Age-Related Macular

Degeneration in the United States. Arch Ophthalmol 2004;122(4):564-572.

4. Pascolini D, Mariotti SP. Global estimates of visual impairment: 2010. Br J Ophthalmol

2012;96:5 614-618.

5. Cheong AM, Lovie-Kitchin JE, bowers AR. Determining magnification for reading with

low vision. Clin Exp Optom 2002;85:4:229-37.

6. Nguyen N X, Weismann M, Trauzettel-Klosinski S, Improvement of reading speed after
providing of low vision aids in patients with age-related macular degeneration. Acta

Ophthalmologica 2009;87: 849—-853.

7. Lovie-Kitchin JE, Whittaker SG. Prescribing near magnification for low vision patients.

Clin Exp Optom 1999;82:6:214-24.



8. Lovie—Kitchin JE. Reading with low vision: the impact of research on clinical

management. Clin Exp Optom 2011; 94: 121-132.

9. Wolffsohn JS, Eperjesi F. Predicting prescribed magnification. Opthal. Physol. Opt.

2004;24:334-38.

10. Mitchell J, Bradley C. Quality of life in age-related macular degeneration: a review of

the literature. Health and Quality of Life Outcomes 2006; 4:97.

11. Nilsson, UL.Visual rehabilitation with and without educational training in the use of
optical aids and residual vision. A prospective study of patients with advanced age-

related macular degeneration. Clinical Vision Sciences 1990;6(1):3-10.



