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ABSTRACT: FIELD MEASURES OF REFRACTIVE ERROR
KYLA SMITH, B.A.
NEW ENGLAND COLLEGE OF OPTOMETRY, 2008

Refractive error is a common and treatable cause of visual disability. In the developing
world, the measurement of refractive error is often hindered by a lack of eye care
professionals. Different methods of measuring refractive error designed to be used by lay
technicians, referred to as “field measures,” have been developed to overcome this
problem. This study compares three field measures of refraction performed by a lay
technician to a subjective refraction performed by trained eye care professionals in both a

controlled clinical setting as well as a field trial conducted in Central America.

Fifty subjects were recruited from the New England College of Optometry (NECO), in
Boston, MA and 50 subjects were recruited from Rivas Province, Nicaragua. Field
measures included: (1) AdSpecs, adjustable focus fluid filled lenses; (2) Focometer, a self
adjusted focusable telescope; and (3) Predetermined Lens Refraction (PLR), a pre-
scripted series of spherical lens choices. All techniques were conducted in a randomized
order and examiners were masked to each others’ findings. Student’s t-test was used to
compare mean refractive error determined by each method with a confidence interval of

95%.

The mean (SD) age for subjects recruited from NECO was 24.3 years (1.5). Mean

refractive error determined by subjective refraction was -2.50D (3.2). Mean (SD)
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refractive error for AdSpecs, Focometer and PLR was -2.42D (2.68), -2.80D (2.816), -
1.79D (1.76) respectively. Mean PLR refractive error had the greatest absolute deviation
from the gold standard, 0.77D (p=0.004). Visual acuity was corrected to 20/20 by
subjective refraction, AdSpecs, Focometer and PLR in 98%, 88%, 84%, and 66% of

subjects respectively.

The mean (SD) age for subjects recruited in Rivas Province, Nicaragua was 40 years
(14). Mean (SD) refractive error determined by subjective error was 0.51D (0.71). Mean
(SD) refractive error for AdSpecs, Focometer and PLR was 0.68D (0.83), 0.42D (1.13),
and 0.27D (0.79) respectively. Mean PLR refractive error had the greatest absolute
deviation from the gold standard by 0.24D (p=0.002). Visual acuity was corrected to
20/20 by subjective refraction, AdSpecs, Focometer and PLR in 78%, 66%, 66%, and

88% of subjects respectively.

In the field trial, all three techniques demonstrated potential and were able to determine
similar refractive error (within 0.25D) when compared to the gold standard subjective
refraction. However, in the clinical trial, the Focometer and the AdSpecs held a
statistically and clinically significant advantage over the PLR in determining refractive
error. In the field trial, all field measures of refractive error were able to achieve a visual
acuity similar to that of the subjective refraction. In the clinical trial, the AdSpecs and
Focometer also held an advantage over the PLR in their ability to achieve 20/20 visual

acuity. The inadequate performance by the PLR in the clinical trial is most likely due to



the limited range of the PLR method and could likely be eliminated if the range of
refractive error correctable by the PLR was expanded.

In both the field and clinical trials, all three techniques showed potential. Their
performances, particularly the PLR method, could perhaps be enhanced if they were

modified to better correct the refractive error profile of the target population.





