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PURPOSE To compare the results of visual acuity testing in a population of deaf children using the
Handy Eye Chart versus the Lea Symbols Chart and to compare testability and preference
between charts.

METHODS A total of 24 participants were recruited at the Atlanta Area School for the Deaf. Visual
Acuity was evaluated using the Handy Eye Chart and the Lea Symbols Chart. Patient pref-
erence and duration of testing were measured.

RESULTS The mean difference between the visual acuity as measured by each chart was –0.02 log-
MAR (95% CI, �0.06 to 0.03). Testing with the Handy Eye Chart was an average of
13.79 seconds faster than testing with the Lea Symbols Chart (95% CI, 1.1-26.47;
P 5 0.03). Of the 24 participants, 17 (71%) preferred the Handy Eye Chart (95% CI:
49%-87%; P 5 0.07).

CONCLUSIONS The Handy Eye Chart is a fast, valid, and useful tool for measuring visual acuity in deaf
children age 7-18 years. Additional research is needed to evaluate the utility of the Handy
Eye Chart in younger children and deaf adults. ( J AAPOS 2016;20:243-246)

V
ision screening among deaf children is essential to
identify pathology that can affect school perfor-
mance and quality of life. The rate of hyperopia,

myopia, astigmatism, and binocular abnormalities, is
higher among deaf individuals compared with hearing in-
dividuals.1 Further, studies have shown that deaf students
have high rates of undiagnosed or inadequately treated
refractive errors.2 This recognized combination of high
prevalence of refractive pathology and inadequate treat-
ment highlights the importance of thorough vision
screening of deaf children.
Currently available visual acuity charts designed for pe-

diatric patients include the Lea Symbols Chart, Snellen
Tumbling E, HOTV and several others. These charts
require deaf patients to sign to an interpreter or to use a
matching card to indicate their recognition of a symbol,

which slows down testing and requires the patient to break
fixation during manifest refraction. The Handy Eye Chart
optotypes (Figure 1) were designed for use in non-English-
speaking and deaf individuals and uses hand gesture sym-
bols as optotypes to assess visual acuity.3 Each sign is
one-handed, and is based on a commonly used hand signal
such as a “high-five” or a “thumbs-up.” The Handy Eye
Chart has been validated against the ETDRS chart3 and
the Landolt C chart (unpublished data). The purpose of
this study was to assess utility of the chart in a population
of deaf students by comparing participant preference, vi-
sual acuity outcomes, and duration of testing between the
Lea Symbols chart and the Handy Eye Chart.

Subjects and Methods

This study was approved by the Emory University Institutional

Review Board and complied with the USHealth Insurance Porta-

bility and Accountability Act of 1996. Informed consent was ob-

tained from the participant’s parent, and assent was obtained from

all participants. Patients were recruited for the study at the Atlanta

Area School for theDeaf RegistrationDay. Parents and their chil-

dren were informed about the study and invited to participate.

The school nurse then brought the participants to the designated

study room according to grade level, with the earliest grades eval-

uated first and the high school students evaluated last. An Amer-

ican Sign Language (ASL) interpreter was available to assist with

testing and the consent/assent process.

Each participant underwent testing with both the Lea Symbols

Chart and the Handy Eye Chart. The students were evaluated at a

distance of 10 feet with a linear chart. The order of administration

of the charts alternated between participants. The participants
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used a handheld occluder during the measurement of monocular

visual acuity. The participants were given a standard set of in-

structions in ASL for each chart. Visual acuity and duration of

testing with each chart were recorded. Timing started at the

end of instruction and continued until visual acuity testing was

compete. The total number of correctly identified optotypes in

each line was recorded, and the subject’s visual acuity was scored

according to the following formula:

logMAR acuity score 5 1:10� 0:02Tc

Where Tc represents the total number of correctly identified op-

totypes. The test administrator was not masked to the results of

the first test during the administration of the second test.

After completion of testing, the participants were asked the

following two questions:

1. Which vision chart used today did you like better and why?

2. What did you like and what did you dislike about each eye

chart?

Their responses were recorded. Data were analyzed using R

(version 3.2.1; R Foundation for Statistical Computing, Vienna,

Austria). The methods were compared using paired t tests, a

Bland-Altman plot, and linear regression. The authors included

24 participants to ensure adequate statistical power to detect a

15-second time difference between the groups (with alpha set at

0.05, power at 80%, and assuming a standard deviation of differ-

ences within the pair of 25 seconds).

Results

A total of 24 participants (14 boys) were recruited from the
Atlanta Area School for the Deaf. The age and sex distribu-
tion of the study participants are provided inTable 1. Of the
24 participants, 21 used their hands to communicate during
the testing, either through gestures or ASL, and 3 of the par-
ticipants communicatedwith spokenEnglish.The rawvisual
acuity distribution is shown in Figure 2.The difference in vi-
sual acuity as determined by each chart was calculated for
each participant. The mean difference in visual acuity as
determined by each chart was �0.02 logMAR (95% CI,
�0.06 to 0.03; P5 0.44), which equates to one optotype.

A Bland-Altman analysis was performed to assess the
agreement between the charts across the range of visual acu-
ities and shows the 95% limits of agreement between the
two charts to be �0.18 to 0.21 logMAR, which represents
a range of 0.39 logMAR (Figure 3). A linear regression
was performed to evaluate the linear relationship between
the two charts measurements of visual acuity, and this anal-
ysis can be found in Figure 4. The r2 value was 0.85.

The difference between the duration of each administra-
tion was calculated by the equation:

Lea Symbols Duration ðsecsÞ
�Handy Eye Chart Duration ðsecsÞ5Difference:

The mean difference between the duration of each eval-
uation was found to be 13.79 seconds (95% CI, 1.1-
26.47 sec; P 5 0.03).

When asked which chart they preferred, 17/24 partici-
pants (71%) indicated that they preferred the Handy Eye
Chart (95% CI, 49%-87%; P 5 0.07). When asked why,
8/17 students included the word “easy” or “easier” in their
responses and 2/17 noted that the hand symbols were
similar to ASL signs. Of the students who preferred the
Lea Symbols Chart, 2 of 7 noted that the Lea symbols ap-
peared bigger and “easier to see.”

Discussion

There was no clinically or statistically significant differ-
ence in visual acuity as measured with each chart; the
mean difference was 1 optotype. The relationship be-
tween the visual acuities as determined by each chart
showed a strong correlation as evidenced by the r2 value
of 0.85. The 95% limits of agreement were shown to be
�0.18 and 0.21 logMAR. These data illustrate that

Table 1. Age and sex of the study participants

Age range Number of participants

7-8 3
9-10 6
11-12 4
13-14 5
15-16 4
17-18 2

FIG 2. Raw visual acuity data from each chart. The mean and median
values for each test are shown graphically. The mean acuity difference
was �0.02 logMAR (95% CI: �0.06 to 0.03; P 5 0.44) or approxi-
mately 1 letter better on the Handy Eye Chart. logMAR, logarithm of
the minimum angle of resolution; VA, visual acuity.

FIG 1. The Handy Eye Chart optotypes.
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