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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procgdures used to develop this document and those intended for its further maintenance-gre
described|in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed-for the
different fypes of ISO documents should be noted. This document was drafted in accordance with the
editorial fules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention|is drawn to the possibility that some of the elements of this document may.be the subject of
ts. ISO shall not be held responsible for identifying any or all such patent rights. Detailq of
any patenf rights identified during the development of the document will be in the Introduction andfor
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Barriers tp Trade (TBT) see the following URL: Foreword - Supplementary information

list of patent declarations received (see www.iso.org/patents).

name used in this document is information given for the convénience of users and does npot

an endorsement.

planation on the meaning of ISO specific terms and{expressions related to conformiity
assessmelt, as well as information about ISO’s adherence toithe WTO principles in the Technigal

The comnpittee responsible for this document is ISO/TC, 172, Optics and photonics, Subcommittee S 7,

Ophthalm

c optics and instruments.
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Ophthalmic optics and instruments — Correlation of
optotypes

stgndard optotype (Landolt ring) formed and presented as specified in 1SO 8596.
Alltest methods are type tests and suitable equivalent test methods may be substituted.

2 | General requirements for optotypes

Eafh size of a set of optotypes is specified in terms of the size of the standafd\Landolt ring that

re¢ognizable as determined according to the method of Clause 3.

Thlis means that the size of a set of optotypes is the size of the nominal 1,0 acuity set ma

mipified by a multiple of the ratio 1,2589 (see ISO 8596:2009, Clatse 4).

3 | Correlation of optotypes

3.1 Selection of optotypes for correlation testing

Sufficient grades or steps should be used to gstablish a frequency of seeing curve for the|

opfotype and the optotype being investigated.

A lecommended range of decimal acuity sizes to use is 2,0 to 0,4 in Log MAR steps of 0,1.

3.2 Testarea

Thie test area is circular withra diameter of 4° + 1°. The surrounding field has a diameter of
anfl is illuminated homogéneously so that it does not influence the measurement. The lumina

sufrounding field does fiot'exceed that of the test area.

3.3 Presentation of the optotypes

3.3.1 When'a measurement of visual acuity is made with the eight-position Landolt ring for

of [correlatioh, 120 presentations are made one ring at a time with the ring positions for

preésentations arranged in random order. The optotypes to be correlated are also presented on
in random order until a series of 120 presentations has been completed. In the 120 presentd

as and the

is equally

cnified or

standard

15° + 1,5°
nce of the

purposes
successive
b at a time

htions, the

di

—

fferent optotlypes In each set are represented approximately the same number of times.

3.3.2 The number 120 is divisible by 2, 3, 4, 6, 8, 10, 12, 15, 20, 30, 40, and 60. Hence, with sets of
optotypes having any of these numbers of different optotypes, it is possible for each optotype to be
represented the same number of times in 120 presentations. The comparison is started with a grade
of optotypes large enough to yield a frequency of seeing of 100 %. Measurements are made with both
eight-position Landolt rings and the optotypes of the same size being correlated. When this has been
completed, the procedure is repeated with smaller and smaller sizes until the failure rate corresponds
to the level of guessing of 0,125. The probability of guessing p of 0,125 results from the choice of eight
different optotypes per acuity grade and the definition of p given in 4.2. Each optotype is exposed for 3 s

with an interval of 4 s between exposures.
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3.4 Corrective lenses

The observers are fully corrected to a visual acuity of 1,0 or better, if correction is necessary.

3.5 Testdistance

For correlation purposes only, the test is performed at a distance of 5 m * 0,05 m between the subject
and the optotype.

3.6 Luminance

The background luminance of the test area as viewed by a patient (or subject) is 200 cd/m?2 + 50'ed/
and is th¢ same for the Landolt ring as for the optotypes to be correlated. The difference betwe

m?2

en

the background luminances of both test areas does not exceed 10 %. The luminance of the-optotypes

themselvgs does not exceed 10 % of the background.

4 Assignment of an acuity score

4.1 If, before the end of the test, the observer is no longer able to recogniZe the test types, he/she
required §o make a guess. The observer should not be informed before the end of the test whether

not any
allowance

4.2 The

N is
R is
p is

(0§

4.3 For
critical de
are fitted
the proba

istakes were made. The number of errors per optotype size iSrecorded. From the raw data,
for guessing is made and the frequency of seeing is assesséd)for each optotype size.

frequency of seeing value, corrected for guessing, is given by Formula (1):

R— Np
V(1-p)

the number of right answers corrected for guessing;
the number of presentations;
the number of right answers;

the probability of guessing (p is equal to the reciprocal of the number of different optotyp¢
directions in the-Set).

the various gfades, the frequency of seeing is plotted against the logarithm of the size of {
tails of the\Landolt ring used as a standard. The points on the graph for each type of optoty
with aseurmulative frequency curve represented by the integral of the function that expres
bility that the acuity grade selected is the threshold acuity grade. Any of the usual methodd

fitting the

cumulative frequency curve may be used. From the curves, the optotype sizes at which {

frequenc

of seeng 155079 camn be estimarted, Tepresenting the threshotds for the Landott TTg optoty

and the optotype being correlated. From these thresholds, the acuity scores can be derived.

is
or
an

(1)

v

he
pe
bes

of
he

pe

From the fitting frequency of seeing curves, find estimates of the sample standard deviations using the

following

procedure.

Estimate the acuity values where the frequency of seeing curve takes the value 16 % and the value
84 %. One half the difference of these two acuity values is the estimate of the sample standard deviation
for the optotype acuity threshold probability function and is to be used in Clauses 5 and 6.
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Assessing the equivalence of two kinds of optotype

:2015(E)

The measurements described in 3.3 are repeated with 10 or more observers having uncorrected visual
acuity of 1,0 or better, or the observers are fully corrected to a visual acuity of 1,0 or better, if correction
is necessary. The threshold values for each kind of optotype are averaged by finding the mean. If the
difference, A, between the two means differs by more than 0,05 log units, the two sets of optotypes
cannot be said to be equivalent.

If the difference of the threshold means is equal to or less than 0,05 log units, but the sample standard
deviation of the tested optotype acuity threshold probability is more than 1,5 times the sample

St3
to

6

Thie statistical significance of the difference between the two means, as foundrin-Clause 5, is

thg

| P A | rades £41 1 Aol cas RS, ) 1 11 1 laalis 4] i g | o
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be equivalent to the Landolt ring.
Significance of the difference between the two means

e probability that the difference between the two means, as found in ClauSe 5, is indeed oth

T

significance is 5 %. Upon running the tests and finding the differérnce of the means, the

is probability value is called the level of significance, and a value comnmonly used for th

ot be said

Hefined as
er than 0.

is level of
Hifference

is ftermed significant if the probability that there was indeed no difference is below the level of

significance chosen.

To|test whether or not the difference of the means is significant to the chosen level, the

ca

Ca
be

culations are made:

culate the sample standard deviation, S, of théZprobability function expressing the
fween the two means using Formula (2):

JSZ 4+ 52
g VoL t

W

following

difference

(2)

where
S1 is the sample standard.deviation of the Landolt ring acuity threshold probability fung¢tion;
St is the sample standdrd deviation of the tested optotype acuity threshold probability function;
N is the numberof presentations.
Thie z-score, alse/termed the standard score, represents the number of standard deyiations a
mgasurement-is-from the mean. Use Formula (3) to calculate the z-score using the differencg value, A,
foynd in Clause 5 and S in Formula (2):
A
z=— 3
< 3)

Use the value of the z-score in Table 1 to see if it is greater than the chosen significance level.

©lI

Table 1 — Relation between z-score and level of significance

Z-score 1,28 1,645 2,33 2,58
Level of 10 % 5% 1% 0,5 %
significance
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