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Short Reports

Telemedicine distance and
near visual acuity tests for
adults and children
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We describe a set of distance and near, adult and child, visual acuity
tests for home use. The five charts are packaged in a PDF document
and are also available as JPEG images that can be printed on stan-
dard letter paper or displayed on a monitor or handheld device.
Adult distance visual acuity is tested using a modified ETDRS Chart
R; child distance vision is tested using a similarly formatted HOTV
logMAR chart. Testing distance is 5 or 10 feet, appropriate for home
use. Near visual acuity is displayed in the range of J16 to J1 using
random words (for adults) or in HOTV matching format (for young
children). An Amsler Grid and HOTV matching card are included.
The charts include a calibration circle. For those without a printer,
sending a JPEG image as an email attachment initiates onscreen
testing with a single click. Devices with smaller screens
require an assistant to scroll through the display.
The test can performed without assistance from a
printed page.

T
heETDRS logMAR chart represents the gold stan-
dard in visual acuity testing,1 but the testing dis-
tance (20 feet) and large chart size (approximately

24 � 24 in) are impractical for display on either ANSI
letter-size paper (8 ½� 11 inches) or conventional electronic
displays. Linear optotype presentation of five symbols per
line requires a large display. Visual acuity testing of young
children is best performed with symbols that are left-right
symmetric. For shy or preverbal children, using a matching
card avoids requiring the child to name the symbol.2

Our charts were developed for a shorter testing distance
(5 or 10 feet), appropriate for home use. This presents a
line of 5 20/200 optotypes in landscape mode on letter pa-
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per. Conventional laser printers and flat screen displays
found on mobile phones, tablets, laptop or desktop com-
puters have sufficient pixel density for legible 20/16 sym-
bols to be displayed at a testing distance of 5 feet.

The 5-foot testing distance does have the disadvantage of
being “in from infinity” approximately 1.5 meters, which
can result in an individual with uncorrected myopia of 0.75
D being able to read the 20/20 line. At a testing distance of
10 feet, this potential for error drops to 1/3D.At a testing dis-
tanceof 20 feet, the errordrops to approximately 1/8D.Thus,
a longer test distancedecreases thepotential for error,whereas
a shorter distance improves testability of young children.3

Thedesignof theHOTVlogMARchart follows thedesign
principles of the ETDRS chart: one letter is duplicated per
line, duplicate symbols are not adjacent within a line, and all
four letters appear as duplicates an equal number of times
throughout the chart. The optotypes for the ETDRS and
HOTV charts were rendered using rasterizing software
developed for electronic displays4,5 then converted to scalable
vector graphics to allow for device-independent rendering
across screen and printer devices. The letter distance chart
was printed full size from the PDF file using a 600 dpi laser
printer, and a micrometer was used to measure the line
heights. Similarly, a commercial ETDRS chart (Precision
Vision, Woodstock, IL [Cat 2197US]) was measured with a
micrometer. Measurement deviations from the theoretical
line height averaged 0.096 � 0.137 mm (standard deviation)
for the printed chart, and averaged 0.093 � 0.131 mm for
the commercial chart. The charts include a calibration circle
that when viewed should be 1 inch (25 mm) in diameter (the
size of a US quarter dollar coin).

Near charts are presented using the size recommenda-
tions of Jaeger.6 For adults, we present three randomwords
at each Jaeger size, and for children we present HOTV let-
ters in logMAR format for use with the HOTV matching
card. Holding the chart at the AMA-recommended test
distance of 14 inches (the diagonal length of letter-sized
paper) provides a Snellen fraction. A limitation of both
the near and distant charts is that there is no random vari-
ation or presentation of the optotypes, even when displayed
electronically. Therefore, the tests could be affected by fa-
miliarity with the stimuli when testing is repeated (for
example, when testing right and left eyes monocularly).

The Amsler Grid, used for monitoring macular function,
is presentedwith a black background as described by Amsler
rather than with a white background (appearing as a piece of
graph paper) as is frequently presented.7 Augustine and col-
leagues8 has shown that Amsler’s original design is superior
to the more commonly seen black line on white back-
ground. Therefore, the original design is presented here.

Our goal was to make reliable, home-based acuity mea-
surements available to all our patients, not only the most
technologically savvy. English and Spanish Language ver-
sions of the tests are available for download at jaapos.org
(eSupplement 1 [English]; eSupplement 2 [Spanish];
eSupplement 3 [JPEG files]. The COVID pandemic is
increasing the need for tele-ophthalmology. The most
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basic ocular vital sign is visual acuity; we hope that this set
of charts facilitates this measurement at home.
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The early gut microbiome
could protect against
severe retinopathy of
prematurity
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In this study, 6 infants with type 1 retinopathy of prematurity (ROP)
were compared with 4 high-risk preterm neonates without any ROP
but similar baseline neonatal comorbidities. The infants with type-1
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ROP showed significant enrichment of Enterobacteriaceae at
28 weeks’ postmenstrual age. Several metabolic pathways,
including several amino acid metabolism pathways, were enriched
in gut microbiota of infants without ROP. Based on these findings,
we posit a possible association between early gut microbiome pro-
file and ROP pathogenesis. Furthermore, it is possible that absence
of Enterobacteriaceae overabundance, in addition to enrichment of
amino acid biosynthesis pathways, may protect against severe ROP
in high-risk preterm infants.

G
utmicrobiotamay play a role in several ocular dis-
eases, but their role in retinopathy of prematurity
(ROP) has not been explored.1 In addition to

traditional risk factors for ROP, such as low birth weight
(BW) and gestational age (GA), early-onset sepsis2 and
poor postnatal weight gain (as amarker of insulinlike growth
factor [IGF-1] deficiency) may also play a role.2 We have
previously demonstrated the association of gut microbiota
and brain development through the IGF-1 pathway in pre-
mature infants.3 Based on the relationship of microbiota to
the IGF-1 pathway, which also plays a key role in ROP,
we aimed in this study to determine whether a possible asso-
ciation exists between early gut microbiome composition
and ROP development by comparing the gut microbiome
in high-risk preterm infants with type 1 ROP and high-
risk preterm neonates without any ROP.

Subjects and Methods

This study was approved by the University of Chicago Institu-

tional Review Board and conformed to requirements of the US

Health Insurance Portability and Accountability Act of 1996

and the tenets of the Declaration of Helsinki. Written consent

was obtained for all patients.

As part of a larger neonatal intensive care unit study by the senior

author (ECC), fecal samples were collected weekly, from birth

through discharge, from high-risk preterm neonates (#27 weeks’

GA or BW of #750 g) who underwent ROP screening at a single

level III neonatal intensive care unit. All patients born before

37 weeks were offered inclusion in the larger microbiome study.

Subjects were excluded if they had severe genetic or congenital

anomalies, such asmajor congenital heart disease,major kidneydis-

ease, gastrointestinal, and lung or brain malformations. Subjects

were stratified into two groups: (1) high-risk preterm infants with

type 1 ROP and (2) high-risk preterm infants without any ROP.

The following data were collected: BW, GA, delivery mode, post-

natal weight gain rate, days of antibiotics, days onmechanical venti-

lation, severe intraventricular hemorrhage, necrotizing

enterocolitis, and bronchopulmonary dysplasia. Bacterial DNA

was extracted from fecal samples followed by amplification of the

16S rRNA V4 region using MiSeq sequencing (Illumina Inc, San

Diego, CA). For 16S rRNA analysis, 16 million paired-end reads

were joined and demultiplexed with QIIME 1.9.1, and exact

sequence variants (ESV) were selected using the Deblur pipeline.

Alpha and beta diversitywere analyzedusingQIIME1.9.1 and phy-

loseq. Bacteria-encoded pathways were predicted using PICRUSt

(PICRUSt- version 1.1.4; https://picrust.github.io/picrust/install.
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