










each line has five letters, an interpolated
LogMAR score can be created by assign-
ing 0.02 LogMAR units  for  each  letter
read correctly on this chart.  For example,
if all the letters down to and including the
4/5 (6/7.5 [20/25])  line  (LogMAR +0.1)
are  correctly  read,  and  three  letters  on
the 4/4  (6/6 [20/20])  line  (LogMAR  0.0)
are  correctly  read, an  interpolated  Log-
MAR score of -0.04 (that is,  +0.1 -[3  x
0.02]) can be used  to  represent the visual
acuity.  (Note  that  the  lower  the  score  the
better  the  visual  acuity , so  0.02  units  are
subtracted for each correct letter.) This
principle can be extended to situations in
which some letters on several lines are
missed. By scoring 0.02 for each letter
read correctly on the entire chart and
adding these scores, a visual acuity score
can be created that is a single number and
is a reasonable estimate of the LogMAR
score for the eye at that test. Changes in
this visual acuity score over time can be
easily tested statistically. Such testing is
difficult with most currently used charts.
    Evaluating the charts -- The visual acuity
charts were evaluated in a study in-
volving 112 individuals, all of whom had
good visual acuities (6/4.5 to 6/9 [20/15 to
20/30]) One eye of each individual was
tested on charts 1 and 2 after refraction.
in the initial series of test, 66 subjects
read chart 1 first and the other 66 read
chart 2 first. The test were repeated one
to 24 hours later. The same eye was

refracted again, but charts 1 and 2 were read
in reverse order.  
 Arepeated-measure analysis of vari-
ance found no significant difference be-
tween chart 1 and chart 2. Although
retesting yielded a statistically significant
improvement in visual acuity scores
(P = .05) , the average difference in scores
was less than 0.5 letter. Thus, there
seems to be a satistically significant but
clinically unimportant improvement in
visual acuity score after repeated use of
the charts .  
  Measurements of visual acuity using
these charts provide reproducible visual
acuity information in a format that facilitates
quantitative data analysis.  

 1. Bailey, I., and Lovie, J .: New design principles
for visual acuity letter charts. Am. J. Optom. Physiol.
Opt. 53:740, 1976.  
 2. NAS-NRC Committee on Vision: Recommend-
ed standard procedures for the clinical measurement
and specification of visual acuity. Adv. Ophthalmol.
41 : 103, 1980  
 3. Early Treatment Diabetic Retinopathy Study:
Manual of Operations. Baltimore, ETDRS Coor-
dinating Center, Department of Epidemioligy and
Preventive Medicine, 1980, ch. 12, pp. 1-15.  
 4. Sloan, L. , Rowland, W.M. , and Altman, A.:
Comparison of three types of test target for the
measurement of visual acuity. Q. Rev. Ophthalmol.
8.4, 1952.  
 5. Hofstetter, H.W.: From 20/20 to 6/6 or 4/4.
Arch. Am. Acad. Optom. 50:212, 1973.  
 6. Ferris, F., and Sperduto, R.: standardized illu-
mination or visual acuity testing in clinical research.
Am. J. Ophthalmol. 94:97, 1982.  

96 AMERICAN JOURNAL OF OPHTHALMOLOGY JULY ,  1982

REFERENCES

Reprinted by the
U.S. DEPARTMENT OF HEALTH
AND HUMAN SERVICES
National Institutes of health






















