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Differential acuity of the two eyes

ANTONIO AUGUSTO VELASCO E CRUZ and HARLEY E. A. BICAS
University of SOO Paulo, Ribeiriio Preto, Brazil

(Jose Aparecido da Silva, Sponsor)

In order to characterize the phenomenon of differential acuity ofthe two eyes, the visual threshold
(OD and OS) of 180 individuals was measured using a scale whose angular variations were of
the same magnitude and equal to 0.05' . The group was within the age range of 10 to 40 years.
All subjects had normal ophthalmological examinations, were approximately isometropic, and
had refractive errors not exceeding 3 spherical diopters or 1.5 cylindrical diopters. Measurements
were made under optimal conditions in the same place and by a single examiner. This permitted
obtaining a distribution of 180 acuities for OD and OS. The differences in resolving power de­
tected between OD and OS for each individual were very small. In fact, even resolving power
(null differences) was 45%, and visual differences did not exceed 0.10' in 95.5% of eye pairs. Among
individuals whose eyes showed different resolving powers (55%of the sample), there was no corre­
lation between visual acuity and motor sighting dominance.
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Figure 1. Distribution of OD vmw BDgles amoog 180 oormaI sub­
jects aged 10 to 40 years, who were optkally corrected and approx­
imately isometropic.

characteristics of the scale used to make the measurement
should be taken into account . For example, when using
a visual acuity chart whose lowest angular value is 1' ,
the investigator will not be able to detect differences in
visual threshold even when they are of the order of 0.5'
(OD= 1.0 and OS=2.0); therefore all eyes having 20/20
acuity will be classified as cases of isoacuity (Gronwall
& Sampson , 1971). Furthermore, in commercial visual
acuity charts the number and level of optotype contour
interactions vary, with consequent greater imprecision of
measurements (Romanio, 1971).

In view of the above considerations, the objective of
the present study was to reexamine this subject by
(1) characterizing the phenomenon of differential acuity
of the two eyes from a quantitative viewpoint, that is, by
determining the magnitude of the differences in resolv­
ing power detected between the eyes of normal in-

The expression "differential acuity of the two eyes"
is used when the resolving powers ofa person 's two eyes
are not the same. This phenomenon , also called "acuity
dominance" (Coren & Kaplan, 1971), has been mainly
investigated in the area of perception and psychophysics.
Studies on differential acuity of the two eyes are always
aimed at determining whether the difference in resolving
power of the eye is associated with sighting dominance ,
that is, whether the dominant eye also has the best acuity.
This question is still controversial , with some investiga­
tors denying such an association (Gahagan, 1933; Heb­
ben, Benjarnins, & Milberg , 1981; Walls, 1951) and
others proposing it (Crovitz , 1960; Porac, Whitford , &
Coren, 1976). With respect to this problem, a survey of
the literature shows two important characteristics that we
believe may be correlated. The first has to do with the
discrepant results. Indeed, no emphatic statement has been
provided thus far as to whether the difference in resolv­
ing power between the two eyes is associated with some
other physiological variable. The second is the purely
qualitative characteristic of these studies, with no report
on the magnitude of the phenomenon of differential acuity
of the two eyes. This is definitely an important point that
reflects some methodological problems in the characteri­
zation of the differences in resolving power of the eyes.
In fact, fundamental variables such as optic correction and
type of acuity scale employed have not been properly con­
sidered.

Optic correction is of fundamental importance, since
ametropias have a very strong effect on the measurement
of visual acuity . Moreover, when a difference in resolv­
ing power is detected between left and right eyes, the

This research was presented at the 17th Annual Meeting of the Psy­
chological Society of Ribeiriio Prem, October 1987. Requests for reprints
should be sent to Antonio A. Velasco e Cruz, Department of Ophthalmol­
ogy , University of sao Paulo, 14049 Ribeirao Freta, sao Paulo , Brazil .
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Figure 2. Distribution of OS visual angles among 180 normal sub­
jects aged 10 to 40 years, wbo were optically corrected and approx­
imately isometropic.
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The visual threshold was taken to be the angular value of the smallest
line discriminated with a maximum of four errors (60% correct
responses) . All measurements were made in the same place by the same
examiner. with subjects located at a distance of 6 m from the chart and
optically corrected.

Lighting conditions were constant throughout the experiment (800 Ix
for the chart and 750 Ix for the surrounding environment) and were as­
sumed to provide maximal contrast on the chart (black optotypes on
white Kodagraph paper) . Actually, the contrast of this type of chart
(Lmax- LminlLmax +Lmin , where Lmax = luminance of the white
part of the chart , and Lmin = luminance of the black part of the opto­
type) is around 90% (Lavergne & Dehon, 1978).

Sighting dominance was determined by the test of Dolmann (Milles,
1929) as follows: a 30x30 ernsheet of paper with a central hole 3.0 em
in diameter was placed on a table . The subject to be tested was then
asked to hold the sheet with bothhands and, keeping botharms extended.
look with both eyes open toward a fixation point. Under these condi­
tions, a cover test easily showed the eye used for fixation , which was
then considered to be the dominant one .

RESULTS AND DISCUSSION

90

(f) 80....
o
w 70..,
lD
:::J 60
(f)

u. 50
0

a:: 4w
lD
:!: 30:::J
z

25

20

-.15 - .10 -. 05 0 .0 .0 5 .10 .15 .2 0

ANGULAR DIFFERENCE (')

Figure 3. Distribution of tile differences between OS and OD vNJaI
angles among 180 normal subjects aged 10 to 40 years, who were
optically corrected and approximately isometropic.

dividuals, and (2) examining the possible association of
differential visual acuity sighting dominance.

MEmOD

The study was conducted on ISO individuals, aged 10 to 40 years ,
who were outpatients at the ophthalmology clinic of the Marcilio Dias
Naval Hospital in Rio de Janeiro. All subjects were submitted to
ophthalmological examination, The following criteria were used to in­
clude subjects in the study : (1) far and near bifoveal fixation and ab­
sence of anomalous eye movements (such as nystagmus) , (2) absence
of external pathologies, (3) refractometric errors of 3.00 spherical di­
opters or 1.50 cylindrical diopters and with differences of 0.75 spheri­
cal or cylindrical diopters between Ol) and as.

Resolving power of the eye was measured with two scales (A and
B) with constant 0 .05' variation in visual angle and covering an acuity
range of 0 .67 to 1.00 (scale A) and 1.00 to 2.50 (scale B). The two
scales were constructed as follows : (1) at each angular level there were
10optotypes (E ofSnellen), which were randomly oriented and of con­
stant spacing (the distance between optotypes on each line was always
equal to their height); (2) the vertical spacing between rows had the same
value as the height of the optotype in the lower row .

Figures 1 and 2 show the distribution of visual angles
observed for OD and OS , respectively. These distribu­
tions were considered to be reasonably symmetrical by
the Z-scores test andtherefore fit to be described by means
(M) and standard deviations (SD), with values of M =
0.704 and SD = 0 .100 for OD and M = 0.711 and SD
= 0.104 for OS. Analysis of the figures shows that
scale A was used only once, since only one of the 360
eyes examined showed a visual acuity of 1.0 , whereas all
others had visual angles of less than l' of arc (higher than
1.0 acuity). These data clearly indicate that it is not justi­
fied to measure the differential acuity of the two eyes of
normal persons with tables whose lowest angular value
is equal to l ' of are , since this value does not represent
maximal resolving power of the eye, but rather the lower
limit of normal resolving power (Frisen, & Frisen, 1981).

Figure 3 shows the distribution of angular differences
(OS-OD) observed, which represents the quantitative ex­
pression of the phenomenon of differential acuity of the
two eyes . In 80 individuals (45 % of the sample) there
were no differences and in the remaining individuals there
was a slight preponderance of positive differences
(OS> OD visual angles), which was not statistically sig­
nificant by the t test for mean differences.

In any case, in 95.5% of the individuals who showed
OD visual acuity differing from OS acuity the differences
did not exceed 0.10' of arc . On this basis, we believe that

Table 1
Relationship Between Visual Acwty and Sighting DonUnance

in 180 Subjects Who Were Optically Corrected
and Appronmately Isometropic

Visual
Sighting Dominance

Acuity aD as Total

on s as 44 16 60
as> on 21 18 39
aD = as 51 30 81

Total 116 64 180
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approximately isometropic and optically corrected eyes
tend to show isoacuity. The possible differences observed
are probably random; therefore, it appears that the
phenomenon of visual acuity is not dependent on sight­
ing dominance. As a matter of fact, the data (shown in
Table 1) were conclusive, inasmuch as the chi-square test
revealed independence between the two variables at the
10% level of significance [obtained ~=4.0 and ~(IO%)

= 4.61] .
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