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ABSTRACT

The aim of this review is to compare the two most commonly used tools for
assessing visual acuity: the Snellen chart and the ETDRS chart, in terms of
their accuracy, reproducibility, and clinical utility in ophthalmic diagnostics.
The Snellen chart, introduced in 1862, is widely used but its design can lead
to interpretative errors, particularly when assessing patients with various eye
conditions. The ETDRS chart, developed for diabetic retinopathy studies, offers
greater precision due to its uniform progression in letter size and the use of
the logMAR scale. A systematic review of the literature demonstrates that the
ETDRS chart is characterised by higher accuracy, lower variability in results,
and better reproducibility compared to the Snellen chart, especially in patient
populations with cataracts, amblyopia, macular degeneration, and other retinal
disorders. Although the ETDRS test takes longer to perform, its superior preci-
sion makes it the preferred choice for clinical studies, whereas the Snellen chart
remains more practical for routine diagnostics. This review highlights the im-
portance of selecting the appropriate tool for visual acuity assessment depend-
ing on the clinical context, suggesting that the ETDRS chart may be a better
option in more demanding diagnostic cases.
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INTRODUCTION
The importance of visual acuity in ophthalmic
diagnostics

Visual acuity (VA), a key component of ophthalmic exam-
ination, holds significant importance in diagnostics. Its
impairment can greatly affect a patient’s quality of life and
may result from ocular, systemic, or neurological condi-
tions. The assessment of VA is essential in every case where
vision-related complaints are reported and should include
testing for distance and near vision, and occasionally for in-
termediate distances. This examination can be conducted
in various settings, such as outpatient or inpatient care, and
constitutes a crucial element of the patient’s clinical evalu-
ation [1].

History and popularity of the Snellen chart and the
development of the ETDRS chart

The Snellen and ETDRS (Early Treatment Diabetic Retino-
pathy Study) charts are the most commonly used tools for
measuring VA. Introduced by Dr Hermann Snellen in 1862,
the Snellen chart has become a standard in ophthalmic dia-
gnostics due to its simplicity and accessibility. However, it
has several significant limitations. To address these short-
comings, various improvements were proposed, the most
notable being the design developed by Dr lan Bailey and Dr
Jan Lovie in 1976. The Bailey—Lovie chart features letters of
uniform legibility, consistent spacing between letters and
rows, and a logarithmic progression of letter sizes, enabling
more precise measurement of VA. In 1982, this chart was
adapted for use in diabetic retinopathy studies (ETDRS)
and subsequently became the gold standard for clinical re-
search. Despite evidence that ETDRS charts provide great-
er accuracy, most reports published in leading ophthalmic
journals still utilise the Snellen chart for measuring VA [2].

Objective of the study

The objective of this study is to compare the Snellen and
ETDRS charts based on available scientific research, focus-
ing on their accuracy, result reproducibility, and clinical
utility in various patient populations. This analysis aims to
assess which tool is more appropriate in specific diagnostic
scenarios and to contribute to the optimisation of VA test-
ing procedures in ophthalmic practice.

METHODOLOGY

To conduct a reliable analysis, a systematic review of the
literature was performed using reputable databases such
as PubMed, Scopus, and Web of Science. Studies included
in the review were selected based on their methodological
quality and adherence to the criteria: assessment of VA us-
ing both charts and direct comparison of measurement re-
sults. The review analysed studies published over the past
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20 years, encompassing both healthy populations and pa-
tients with various ocular conditions. Particular attention
was paid to the precision of VA measurements, reproduci-
bility of results under different clinical conditions, and the
effectiveness of the charts in diagnosing eye diseases such
as glaucoma, cataracts, macular degeneration, and diabetic
retinopathy. The methodology also considered the time re-
quired for testing, patient comfort, and structural differenc-
es between the two charts, including the number of letters,
their arrangement, and spacing, which could impact the
accuracy and reproducibility of results. This study has the
potential to make a significant contribution to clinical prac-
tice by enhancing the understanding of the advantages and
limitations of both methods for assessing VA. The compar-
ison of the Snellen and ETDRS charts will help determine
which is more suitable in varying diagnostic conditions and
for patients with specific ocular disorders. Additionally, the
findings of this study may provide guidance for future clini-
cal research where VA assessment plays a pivotal role.

CHARACTERISTICS OF THE SNELLEN AND ETDRS CHARTS
Snellen chart

The chart most widely used in ophthalmic practice is the
Snellen chart. One of its biggest design flaws is the uneven
increase in letter size from one line to the next, which nega-
tively affects the repeatability of the results [3]. The number
of letters on each line of the Snellen chart varies. At a VA
of 6/60, the patient reads one optotype, while at a VA of
6/6 as many as eight, making it more difficult to read suc-
cessive lines of the board, not only because of the smaller
size of the letters, but also the optical crowding effect that
occurs — the letters are less legible to the patient when they
are close together. VA is determined by the smallest opto-
type line that the patient can read correctly. While Snellen
charts allow for one or two errors per line, their effect on
the test result is not uniform across the chart. For exam-
ple, in a line with two letters, reading one (50%) is sufficient
to pass the line, while in a line with eight letters, correctly
reading seven (87.5%) is necessary [4].

ETDRS chart

The results obtained with the ETDRS chart are more re-
producible and reliable compared to the Snellen chart. The
authors of the studies attribute these characteristics to,
among other things, the same number of optotypes in each
line of the chart, as well as an equal logarithmic decrease
in letter size between each successive line [5]. All lines of
the ETDRS chart consist of an identical number of opto-
types, five to be exact [3]. The spacing between optotypes
and consecutive lines was set as follows: each gap between
two optotypes has the width of one optotype, while the
height of the gap between consecutive lines is equal to the
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height of the optotypes in the following line. This arrange-
ment avoids the optical crowding effect known from the
Snellen chart [2]. The letters used in the construction of the
ETDRS chart (S, D, K, H, N, O, C, V, R, Z) were chosen
due to their similar level of reading difficulty. 28 of the 252
possible combinations of the previously mentioned letters
were selected based on a similar level of difficulty, and these
were used to create the chart [3].

The measurement scale of the Snellen chart

The measurement scale of VA tested with a Snellen chart
is usually expressed as a fraction. This notation includes, in
the numerator, the distance from which the patient reads
the chart (given in metres or feet) and, in the denominator,
the distance from which the optotypes in that row subtend
an angle of 5 min of arc, which corresponds to the smallest
line read by the patient (in metres or feet) [2].

The measurement scale of the ETDRS chart

In some studies, the ETDRS chart is referred to as
a logMAR’ chart, which is a misconception. It is important
to note that logMAR does not refer to the type of chart,
but instead defines the geometric notation by which VA is
described for the ETDRS chart [2]. The advantage of this
measurement scale is its linear arrangement. The differ-
ence in units between each successive line is 0.1. When
tested with the ETDRS chart, 0.02 logMAR units are also
assigned for each letter read, which increases the reliability
and repeatability of the acquired results [3]. For statistical
purposes, the results obtained with both the Snellen and
the ETDRS chart can be converted to the logMAR scale for
comparison [2].

COMPARISON OF TEST RESULTS
Standardization of measurements

Standardisation of VA measurements plays a key role in en-
suring the comparability of clinical findings and in every-
day ophthalmic practice. The Snellen and ETDRS charts
differ in both design and application, which can affect their
accuracy and reproducibility of results. The ETDRS chart
allows for more precise measurements. Each line contains
a standardised number of letters, and 0.02 logMAR units
are assigned for each letter read correctly. This makes it
possible to take into account situations where the patient
has read part of the letters from several different lines, al-
lowing a more detailed assessment of VA [3]. The Snellen
array, on the other hand, is based on a non-proportion-
al scale in which the differences between the lines are ir-
regular and its criteria are not clearly defined, which can
lead to errors in interpreting the results, especially when
comparing different groups of patients. Tests on the Snel-
len array are performed from a distance of 6 m, and with
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the ETDRS array 4 m from the patient [6]. In studies using
charts, where most patients have good VA, a distance of
4 m is adequate as the chart is easily visible to them. How-
ever, in studies where patients have poor VA, this distance
increases the test time. This is because it is necessary to
first carry out the test from a distance of 4 m, and if the
patient cannot see any letter, move the chart to a distance
of 2 m [2]. Most practices are equipped to test VA using
a Snellen array. However, thanks to the geometric progres-
sion of optotype sizes on the logMAR scale, the ETDRS
array allows results to be easily converted to different test
distances, increasing its flexibility in clinical settings. Ad-
ditionally, the ETDRS array works well in smaller rooms,
and adapting offices previously using Snellen arrays to work
with ETDRS is feasible [4].

Accuracy and repeatability

Traditional eye charts used at a distance of 6 m are inap-
propriate for patients with severe visual impairment. Re-
ducing the test distance, e.g. to 3 m (2x magnification) or
1 m (6x magnification), increases the measurement range
and assesses vision more accurately [3]. VA testing using
computer simulation compared actual VA to measured VA
and showed, on average, better accuracy and repeatability
of the ETDRS chart, but at the cost of a significantly longer
test duration. These differences were particularly evident
in the low VA range [7]. A study of 413 participants (773
eyes) in 12 prospective clinical trials conducted at Retina
Consultants of Houston between 2005 and 2019 found that
76.6% of eyes had higher ETDRS scores compared to the
Snellen chart. Among patients, participants suffered from
a variety of retinal conditions, including macular degenera-
tion and diabetic retinopathy. The study confirmed that the
ETDRS method is more accurate and produces better VA
results than the Snellen method, especially in people with
poorer vision [8].

Test duration and practicality

The ETDRS and Snellen arrays differ in terms of test dura-
tion, accuracy and practicality. The test using the ETDRS
array takes an average of 34.65 s, which is 1.86 times longer
than the Snellen test, which takes 18.67 s. The difference is
due to the higher number of characters in the ETDRS ar-
ray (55 vs. 36) and a more uniform character layout, which
improves accuracy but increases test time. The ETDRS ar-
ray has a lower test-retest variability (+0.14 logMAR) com-
pared to the Snellen array (+0.18 logMAR), indicating its
higher precision. However, the phenomenon of ‘crowding’
of letters and the more time-consuming procedure can be
a source of frustration for patients. The Snellen array, with
its shorter testing time and simpler design, remains more
convenient in daily practice, although its accuracy is slight-
ly lower. Optimising ETDRS arrays, for example by con-
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densing their form, could make them a more practical tool
in ophthalmology [9]. Currently, due to the duration of the
test, the ETDRS table is recommended especially for use
in prospective clinical trials, medico-legal purposes and in
setting decision-making standards for the appropriateness
of certain medical procedures [4].

Comparison of key features of the two arrays in the context

of visual acuity assessment.

Feature Snellen chart EDTRS chart
Measurement fraction (e.g. 6/6) logMAR scale (e.g. 0.1
scale for one line)

Number of letters | variable constant, 5 letters per
per line line

Progression of uneven logarithmic

letter sizes

Test distance 6m 4m

Accuracy and lower, variable (+0.18 | higher, more precise
repeatability logMAR) (£0.14 logMAR)
Duration of the | shorter (average longer (average 34.65 s)
test 18.67s)

Clinical use widely used in daily preferred in clinical

practice trials, especially for

precise diagnoses

SPECIFIC APPLICATIONS
Cataract

For patients before and after cataract surgery, studies have
shown that the ETDRS array is more accurate than the
Snellen array. The results of VA measurements using the
ETDRS array are on average 6.05 letters (1.21 lines) better.
The ETDRS array is particularly useful in the assessment
of subcapsular cataracts, for which the highest correlation
of results with cataract type and grade was demonstrated
(p <0.0001) [6].

Amblyopia in children

In the population of school-aged children, discrepancies
have been observed between the results obtained on Snel-
len tables (with decimal notation) and ETDRS, particularly
for lower VA. The ETDRS array, with its standardised lay-
out and logMAR notation, allows for more accurate and
reproducible measurements. This is crucial in the diagnosis
and monitoring of amblyopia, where measurement preci-
sion is important in the assessment of clinical changes [10].

Age-related macular degeneration

In patients with age-related macular degeneration (AMD),
especially in advanced stages of the disease (VA <20/200),
the differences between the results from the two boards
were most significant. The mean difference was 0.2
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logMAR (10 letters), corresponding to three lines on the
Snellen array. The ETDRS array was more accurate in as-
sessing VA in this group [11].

Diabetic macular oedema and other retinal conditions

Patients with diabetic macular oedema, epiretinal mem-
brane or neovascularisation in myopia had comparable re-
sults on both boards. However, in groups with lower VA,
the ETDRS array showed higher precision and was more
suitable for clinical studies requiring high repeatability of
measurements [12].

Parkinson’s disease

Studies have shown that patients with Parkinson’s disease
have reduced retinal vascular density (VD) and changes
in choroidal structure. Although VA measured with the
ETDRS array was not significantly different from the results
on the Snellen array, the precision of the ETDRS array may
be useful for the study of ocular biomarkers in this patient
group [13].

Use in determining fitness to drive

Analysis of the results showed that the ETDRS array pro-
vides a more accurate estimate of a patient’s ability to meet
the requirements of the licence plate reading test. The range
of overlap results between compliant and non-compliant
patients was narrower for the ETDRS board than for the
Snellen board, making it a more useful tool [14].

Age and refractive defects

In patients with refractive errors (myopia, hyperopia, astig-
matism) and at different ages, the results on the ETDRS and
Snellen arrays were similar, but the ETDRS array showed
better repeatability and lower standard deviation of results.
This can be particularly useful in studies requiring high ac-
curacy. The ETDRS array, with its standardised layout and
logMAR notation, offers better precision and repeatability
of measurements compared to the Snellen array, especial-
ly in populations with low VA and in clinical trials. How-
ever, its use requires more time and adequate training,
which may limit its widespread use in routine ophthalmic
practice. The selection of an appropriate method should
take into account the patient’s clinical condition, the objec-
tives of the study and the availability of resources [9].

RECOMMENDATIONS

The authors of one study clearly demonstrated that for pa-
tients with poorer VA, the ETDRS chart is a more accurate
diagnostic tool than the Snellen chart. They suggest that the
EDTRS charts should be used in prospective clinical trials.
Additionally, based on previously published literature, the
use of ETDRS charts for medico-legal purposes and also for
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setting standards for selected medical procedures is recom-
mended. In everyday clinical practice, the continued use of
Snellen chart is justified, as it is possible to estimate log-
MAR scores based on the results obtained [6]. The ETDRS
chart is the gold standard for monitoring treatment effects.
For newer therapies, such as photodynamic therapy, the
use of the ETDRS chart is an obligatory method of testing
VA [4]. A study by researchers at the Queensland Univer-
sity of Technology in Australia suggested that the Snellen
chart should only find use in education, while the logMAR
should be adopted as the gold standard in teaching and
clinical practice. In the long term, it is the ETDRS charts
that will set the stage for accurate measurement of VA,
while the Snellen may remain merely a historical relic [15].

CONCLUSIONS

The Snellen chart has less precision due to the irregular
number of letters on the lines and their uneven distribu-
tion, which makes reading difficult and increases the risk
of errors [4]. ETDRS chart, on the other hand, are charac-
terised by a fixed number of letters per line and a uniform,
logarithmic decrease in letter size from one line to the next,
ensuring greater accuracy and consistency of results [5].
The inconsistency of the Snellen chart is due to the different
number of letters on each line and the uneven requirement
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for correct reading, which can affect the precision of the
results. The logMAR chart eliminates these limitations by
assigning a point to each correctly read letter and ensuring
consistency between VA levels [4]. According to the com-
puter simulation carried out to assess the accuracy, repeat-
ability and duration of the tests carried out with the Snellen
and ETDRS charts, the ETDRS chart was found to be more
accurate and repeatable. In contrast, the duration of the test
was determined to be more than twice as long, which may
be a disadvantage [7]. The Snellen chart is still popular in
daily clinical practice because of its simplicity. However, it
is not accurate enough for analyses requiring high precision
and standardisation [15].

SUMMARY

The literature review confirmed the superiority of the
ETDRS charts over the Snellen chart in VA assessment,
particularly in studies requiring standardisation and pre-
cise results. Despite its simplicity and widespread use, the
Snellen chart exhibits significant limitations in accura-
cy and reproducibility, making it less suitable for patients
with advanced ophthalmic conditions. The findings of this
review highlight the need for broader adoption of ETDRS
charts in clinical practice and scientific research to ensure
more reliable and consistent visual acuity assessments.

ORCID

CORRESPONDENCE

Przemystaw Ciszewski, med. stud.

Student Scientific Association of the Department of
Ophthalmology, Faculty of Medical Sciences in Katowice,
Medical University of Silesia in Katowice

40-541 Katowice, ul. Ceglana 35

e-mail: pciszewski2001@gmail.com

References

Przemystaw Ciszewski — 1D — https://orcid.org/0009-0004-6579-3256
lga Piorkowska — ID — https://orcid.org/0009-0006-2625-3593
Aleksandra Grabowska — ID — https://orcid.org/0009-0007-6685-2520
Natalia Godela — ID — https://orcid.org/0009-0009-2572-9491
Sebastian Sirek — 1D — https://orcid.org/0000-0002-3138-3011

Dorota Wygledowska-Promieriska — ID — https://orcid.org/0000-0001-
5336-3460

1. Caltrider D, Gupta A, Tripathy K. Evaluation of visual acuity. StatPearls - NCBI Bookshelf. 2024.
2. Kaiser PK. Prospective evaluation of visual acuity assessment: a comparison of snellen versus ETDRS charts in clinical practice (An AOS

Thesis). Trans Am Ophthalmol Soc. 2009; 107: 311-24.

3. Kniestedt C, Stamper R. Visual acuity and its measurement. Ophthalmol Clin North Am. 2003; 16(2): 155-70. https://doi.org/10.1016/

50896-1549(03)00013-0.

4. Hussain B, Saleh GM, Sivaprasad S et al. Changing from Snellen to LogMAR: debate or delay? Clinical and Experimental Ophthalmology.

2006; 34(1): 6-8. https://doi.org/10.1111/j.1442-9071.2006.01135.x.

5. Salabati M, Huang C, Kamalipour A et al. Magnitude of Visual Acuity Change with ETDRS versus Snellen Testing in Clinical Trials. Ophthal-
mol Sci. 2023; 4(2): 100372. https://doi.org/10.1016/j.x0ps.2023.100372.

OPHTHATHERAPY

Copyright © Medical Education

Vol. 12/Nr 3(47)/2025 (s. 213-218)



D

DIAGNOSTYKA DIAGNOSTICS

Paji¢ SP, Petrovic¢ T, Stojkovi¢ M. Has Snellen Chart lost the battle to ETDRS in cataract Surgery visual acuity Evaluation? Acta Clinica Cro-
atica. 2021; 60(3): 441-9. https://doi.org/10.20471/acc.2021.60.03.15.

Shamir RR, Friedman Y, Joskowicz L. Comparison of Snellen and Early Treatment Diabetic Retinopathy Study charts using a computer
simulation. Int J Ophthalmol. 2016; 9(1): 119-23. https://doi.org/10.18240/ij0.2016.01.20.

Yu HJ, Kaiser PK, Zamora D. Visual Acuity Variability: Comparing Discrepancies between Snellen and ETDRS Measurements among Sub-
jects Entering Prospective Trials. Ophthalmology Retina. 2020; 5(3): 224-33. https://doi.org/10.1016/j.0ret.2020.04.011.

Lim L, Frost NA, Powell RJ. Comparison of the ETDRS logMAR, ‘compact reduced logMar’ and Snellen charts in routine clinical practice.
Eye. 2009; 24(4): 673-7. https://doi.org/10.1038/eye.2009.147.

. Mataftsi A, Kappos N, Riga P. Use of log-scaled crowded visual acuity charts in clinical studies regarding amblyopia. Graefes Arch Clin Exp

Ophthalmol. 2019; 257(3): 639-44. https://doi.org/10.1007/500417-018-04235-5.

. Falkenstein 1A, Cochran DE, Azen SP. Comparison of Visual Acuity in Macular Degeneration Patients Measured with Snellen and Early

Treatment Diabetic Retinopathy Study Charts. Ophthalmology. 2008; 115(2): 319-23. https://doi.org/10.1016/j.0phtha.2007.05.028.

. Pellegrini GA, Bordon AF, Harasawa M et al. Comparison Between Visual Acuity Testing Using Snellen and Etdrs Charts in Patients With

and Without Macular Disease. Investigative Ophthalmology & Visual Science. 2010; 51(13): 977-7.

. Robbins CB, Thompson AC, Bhullar PK et al. Characterization of Retinal Microvascular and Choroidal Structural Changes in Parkinson

Disease. JAMA Ophthalmol. 2021; 139(2): 182. https://doi.org/10.1001/jamaophthalmol.2020.5730.

. Rathore D, Oyede T, Narendran N. Snellen versus logMAR visual acuity charts for evaluating driving standards in patients with neovascu-

lar macular degeneration. Br J Vis Impair. 2012; 30(3) 160167. https://doi.org/10.1177/0264619612457926.

. Lovie-Kitchin JE. Is it time to confine Snellen charts to the annals of history? Ophthalmic Physiol Op. 2015; 35(6):631-6. https://doi.org/

10.1111/0p0.12252.

Authors’ contributions:

Przemystaw Ciszewski: lead author, responsible for organising the entire systematic
review, including collecting, analysing and interpreting the literature. Preparing the
draft version of the article, editing the text and drafting the conclusion section of the
review. Communicating with other authors and being responsible for contacting the
journal editorial board.

|ga Pidrkowska: Literature analysis of specific applications of Snellen and ETDRS

cha in the diagnosis of diseases such as cataract, diabetic retinopathy and macular
degeneration. Participation in the literature search, selection of relevant studies and
assessment of the methodological quality of the papers included in the review. Editing
and proofreading of texts, particularly in the analysis of study data.

Aleksandra Grabowska: Assisting in the analysis of the results of the Snellen and ETDRS
comparative studies. Collaborating in assessing the accuracy and reproducibility of the
results of both tools. Assisting in the development of the methodological chapter and
structure of the paper. Analysis of data on test times and patient comfort during visual
acuity assessment.

Natalia Godela: Co-authorship of the section on the practical application of both tools
in clinical diagnosis. Participation in the literature search, selection of relevant studies
and assessment of the methodological quality of the papers. Assisting in the editing of
the text, especially in the section on clinical applications.

Sehastian Sirek: Scientific supervision of the entire project, ensuring the methodological
correctness of the systematic review. Coordination of the team's work, substantive
support and verification of the prepared texts.

Dorota Wygledowska-Promieriska: Scientific supervision over the entire project,
ensuring methodological correctness of the systematic review. Participation in editing
the final version of the paper, ensuring its coherence and clarity in the presentation of
results.

Conflict of interest:
None.

Financial support:
None.

Ethics:
The content presented in the article complies with the principles of the Helsinki
Declaration, EU directives and harmonized requirements for biomedical journals.

OPHTHATHERAPY Copyright © Medical Education Vol. 12/Nr 3(47)/2025 (s. 213-218)



