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omparison of an automated confrontation testing device
ersus finger counting in the detection of field loss

herry J. Bass, O.D., Jeffrey Cooper, O.D., M.S., Jerry Feldman, Ph.D.,
nd David Horn, O.D.
tate University of New York State College of Optometry, New York, New York.
Abstract
PURPOSE: The aim of this study was to compare an automated confrontation visual field testing (ACV)
device with traditional finger-counting confrontation visual field testing (FCV).
METHODS: Forty-five eyes of 45 subjects with glaucoma, 5 eyes of 5 subjects with neurologic disease
and 15 eyes of 15 normal subjects (age matched to the subjects with glaucoma by frequency) were
tested on both ACV and FCV. All subjects with glaucoma and neurologic disease had visual field loss
on white-on-white Humphrey perimetry (HVF). The FCV was performed in 8 meridians in a normally
lighted room, whereas ACV was performed in a darkened room. The ACV device consisted of a black
rectangular box with 4 1.0-mm red light-emitting diodes at each corner and a fixation hole at the center.
Four automated randomized presentations were presented, and the subject was asked to identify the
number of red lights seen (from 1 to 4). Any point missed on any of the presentations on either test was
recorded as a failure.
RESULTS: All normal subjects passed both tests. FCV detected field loss in 33.0% of glaucomatous
eyes, whereas ACV detected field loss in 58% of glaucomatous eyes (P � 0.001). Subjects with
glaucoma who passed FCV but failed ACV had an average mean deviation of �7.77 dB on HVF,
compared with subjects who failed both FCV and ACV, who had an average mean deviation of �19.74
dB on HVF (P � 0.001). All subjects with absolute visual field loss because of advanced glaucoma or
neurologic disease failed both tests. No subject who passed ACV failed FCV.
CONCLUSIONS: Gross confrontation visual field testing using an automated testing device has a greater
sensitivity in the detection of moderate visual field loss than finger counting confrontation visual fields.
Optometry 2007;78:390-395

KEYWORDS
Confrontation visual

field testing;
Visual field screening;
Perimetry;
Glaucoma;
Automated

confrontation test;
Visual field defects
h
h

s
t
s
i
s
q
q

Determination of visual field loss is an important part of
comprehensive eye examination. Routine threshold or

creening visual fields, which are time consuming, have not
een shown to be cost effective because of their relatively
ow detection rates. On the other hand, gross confrontation
isual field testing is rapid and inexpensive to perform and
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as thus been designated as an essential part of a compre-
ensive eye examination.1

Gross confrontation visual field testing has not been
tandardized, because clinicians tend to vary targets or
esting techniques.2 Targets have included fingers (either
tationary or oscillating), the palms of the hand, the exam-
ner’s face, and illuminated white or colored stimuli. Pre-
entation of stimuli may be kinetic or static, involve 1
uadrant at a time, or have simultaneous presentation in 2
uadrants. Some clinicians present 1 target in 1 quadrant,

hereas others use a multitude of targets; some test close to

rights reserved.
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he visual axis, whereas others test the whole central field.
he testing distance may also vary from clinician to clini-
ian and from subject to subject.

Johnson and Baloh3 compared the sensitivity and speci-
city of confrontation visual fields using wiggling or oscil-

ating fingers presented simultaneously in opposing visual
emifields with automated static perimetry. They found that
he sensitivity of confrontation visual field testing depended
n the type of visual field defect present. For example,
ensitivity was high for altitudinal field loss, central sco-
oma, and homonymous hemianopias but was poorer in
etecting arcuate scotomas (typically found in glaucoma-
ous field loss) and bitemporal hemianopsia.

Shahinfar et al.4 performed confrontation visual field
esting using oscillating fingers in opposing quadrants,
hich they also compared with automated perimetry. They

eported that confrontation visual field testing was relatively
nsensitive to mild to moderate visual field defects (�26 dB
efect on automated perimetry). Sensitivity was high for
ltitudinal and hemianopic defects but not as good for
rcuate scotoma.

In both of the previous studies, the specificity was high;
hus, when a field defect was identified, it was a true defect.
owever, confrontation visual field testing using fingers

ailed to detect the visual field defect in the majority of
atients who did not have dense visual field defects, or who
ad arcuate field loss, as would be found in glaucoma.
isual field defects caused by chiasmal and postchiasmal

esions, which typically are dense, were easy to detect.
onfrontation visual field testing is not standardized, is

ubject to examiner variability and choice of testing stimu-
us, and has been shown to be insensitive to shallow field
oss.

With this in mind, one of the authors of this study (J.C.)
esigned the Automated Confrontation Visual Field Tester
ACV). The ACV is cost effective and simple to use,
equiring very little training or experience. Because it is
utomated, examiner variability is not as much of an issue
s it is with finger-counting or finger-oscillation confronta-
ion visual field testing. The ACV also makes use of red
iodes as stimuli. The basis for the use of red targets lies in
he work of others.

Pandit et al.5 compared 7 methods of confrontation
isual field testing against the results achieved with static
utomated perimetry in patients with small or shallow field
oss. These methods included the use of the examiner’s face,
uadrant finger counting, kinetic finger moving, red color
omparison, and kinetic red and white targets. They found
he most sensitive confrontation method was examination of
he central 20 degrees using a small (5 mm) red target.
robe et al.6 investigated the use of saturation differences in

ed squares presented simultaneously in 2 separate quad-
ants and compared this method with finger counting in
hiasmal hemianopic and nerve fiber layer defects. Al-
hough the sensitivity of the red targets was double that of
nger counting for the chiasmal defects, color targets were

nly slightly more accurate than finger counting in the b
etection of nerve fiber bundle defects. Other studies have
ound that small red objects are more sensitive in the
etection of both neurologic and glaucomatous field loss.7-9

The purpose of the current study was to determine
hether the ACV, with its automated program and small red

timuli, would improve the detection rate of visual field loss
n subjects with glaucoma with established, reproducible
isual field loss on automated perimetry, using Humphrey
isual Field (HVF) testing compared with gross confronta-

ion visual field testing using finger-counting field testing
FCV). It was also compared with FCV in patients with
bsolute field loss (neurologic disease) and in normal sub-
ects with no visual field loss.

ethods

fter the approval of this study by the Institutional Review
oard (IRB) of the State University of New York (SUNY)
tate College of Optometry for the protection of human
ubjects, patients with glaucoma and patients with neuro-
ogic field loss were identified by screening records from the
laucoma and Neurology Clinics, respectively. Normal

ubjects were recruited from the college community. All
ubjects read and signed consent forms.

Forty-five eyes of 45 subjects with a diagnosis of glau-
oma and visual field loss on HVF standard automated
erimetry (SAP), 5 eyes of 5 subjects with neurologic field
oss on HVF, and 15 eyes of 15 normal subjects (25 to 55
ears of age) with no visual field loss on HVF were tested
nd were age matched to the subjects with glaucoma by
requency. The neurologic conditions of the subjects in the
roup with neurologic field loss included anterior ischemic
ptic neuropathy, cerebrovascular accident, and head
rauma secondary to motor vehicle accidents. These sub-
ects were free of dense media opacities, retinal disease, and
laucoma. Subjects in the glaucoma group with glaucoma-
ous field loss who had dense media opacities, retinal
isease, or optic nerve disease (other than glaucoma) were
xcluded from the study. Any children younger than 18
ears were also excluded from the study. All normal sub-
ects were examined and were free of any ocular disease.
ny subject deemed normal (free of ocular disease) who
ad an unreliable or abnormal HVF result was also excluded
rom the study.

The 3 visual field tests that were used in this study are
etailed below.

VF (Humphrey SITA 24-2)

wedish Interactive Threshold Algorith (SITA) Standard
VF 24-2, white-on-white, HVF tests were performed pre-
iously on both the subjects with glaucoma and subjects
ith neurologic disease who participated in this study. All
VF tests had been performed within a 3-month period

efore the subject was tested with FCV and the ACV.
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ormal subjects were tested using the HVF 24-2 SITA Fast
rogram after FCV and ACV. We chose the fast strategy to
onfirm that the normal subjects did not have any field
efects. Subjects with disease had already had SITA Stan-
ard visual fields performed as a part of their clinical care.

CV (finger-counting field testing)

raditional finger-counting gross confrontations was per-
ormed with the examiner seated 60 cm from the subject at
he subject’s eye level in a well-lit room. Subjects were
nstructed to occlude the left eye and look at the examiner’s
eft eye with the right eye. The examiner held up 1 or 2
ngers using 1 or both hands in 4 quadrants (inferotemporal,

nferonasal, superotemporal, and superonasal) midway be-
ween the examiner and the subject. This was originally
erformed with fingers presented in 1 quadrant only and
hen 2 quadrants simultaneously. The subjects were asked to
ount the number of fingers seen. The same procedure was
lso performed on the left eye (if both eyes were being
ested) by having the subject look at the examiner’s right
ye with the left eye. A failure was recorded when the
ubject missed 1 or more fingers on any of the presentations.
nly a pass or fail was recorded, not the location of the
efect. There were 3 different examiners, but all performed
he testing as directed by a set of detailed written instruc-
ions.

CV (automated confrontation field testing)

he ACV device consisted of a black box that measured 12
m by 17 cm. Four 1.0-mm red light-emitting diodes
LEDs) were positioned 11.25 cm apart, which resulted in
n angular separation of 15° at 60 cm. A peephole located
n the center served as a fixation point for the subject and a
xation monitor for the examiner (see Figure 1). T h e stimulus
ize and color red were chosen because small red objects
ave been shown to be most sensitive in the detection of
oth neurologic and glaucomatous field loss.6-8 The place-
Figure 1 The automated confrontation field tester.
ent of the LEDs was positioned so they could be easily
een by a normal subject in all of the 4 quadrants.

The subject was seated in a darkened room with the left
ye occluded and instructed to look at the central peephole
ith the right eye. The examiner sat at a distance of 60 cm

nd viewed the subject through the central peephole to
scertain fixation (see Figure 2). At this testing distance, the
timuli, which were 11.25 cm apart, tested the central 15°.
he examiner then pressed a button to randomly present

rom 1 to 4 of the LEDs. Because the device was automated,
he examiner had no control over the number and position of
he lights that were presented during each trial. The subject
hen reported the number of lights seen. The examiner then
ecorded the subject’s responses based on the red diodes
hat lit up on the rear panel of the device (see Figure 3). If
he subject’s response was correct, another presentation was
erformed until 4 presentations were completed. If the
ubject missed 1 or more of the stimuli, the subject was then
sked to state the location of the lights seen, to ascertain
hich stimuli were missed for purposes of recording the

esponses on a recording sheet (see Figure 4). However, in
ll, only 4 presentations were performed in total per eye.
fter the right eye was tested, the subject then occluded the

ight eye, and the left eye was tested. Missing any light

Figure 2 Examination of a subject using the ACV field tester.
Figure 3 Examiner’s view of the LED pattern seen by the patient.



p
f

F
t
g
H
t
t
t
F

s
i
s
H
t
a
k
w

R

A
fi
p

F
w
T
t
H
f
f
0
o

a
m

A
fi
p

A
i
H
p
o
f
f
0

P
f

O
a
N
e
T
f
P

P
o
n

A
s
n

F
c
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resented during any of the 4 trials per eye constituted a
ailure.

All subjects who participated were tested initially with
CV followed immediately by the ACV. This order of

esting was maintained because the study subjects with
laucoma or neurologic disease had already had FCV and
VF performed during the treatment of their glaucoma, or

o identify a neurologic disease, and within 3 months of
heir participation in this study. To maintain consistency of
esting order, the normal subjects were also tested first with
CV and then with the ACV.

For the subjects with glaucoma and for the normal
ubjects, an unbiased examiner “blind” to each subject’s
dentity and disease status reviewed all visual field results
eparate from any other testing results and classified the
VF as glaucomatous or normal. This was done to ascertain

he accuracy of the HVF in identifying a pattern of field loss
ssociated with ocular disease and to remove bias from
nowing which subjects had disease and which subjects
ere normal.

esults

bility (percent failed) of FCV to identify visual
eld abnormalities in eyes of a glaucomatous
opulation

CV detected visual field loss in 33% of glaucoma eyes
ith glaucomatous field loss on Humphrey visual fields (see
able 1). The other 67% of glaucoma eyes passed FCV

esting. All normal eyes did not have visual field loss on
umphrey visual fields and also passed FCV (i.e., no

ailures). These findings were statistically significantly dif-
erent from chance (Chi-square corrected, df � 1, P �
.001, Phi-square � 0.11—the phi coefficient is a measure
f the extent of association or relation between 2 sets of

Table 1 Ability (percent failed) of finger-counting (FC)
visual field testing to identify visual field abnormalities in a
glaucomatous population

HVF

Glaucoma Normal

Failed 33 0
Passed 67 100

igure 4 The recording form for the ACV tester. Seen stimuli were
ircled; missed stimuli had an “x” drawn through the spot.
ttributes measured on a nominal scale and is similar in
eaning to Pearson’s correlation coefficient r).

bility (percent failed) of ACV to identify visual
eld abnormalities in eyes of a glaucomatous
opulation

CV detected visual field loss in 58% of glaucomatous eyes
n subjects with glaucomatous field loss as determined by
VF (see Table 2). The other 42% of glaucomatous eyes
assed ACV. All normal eyes did not have a visual field loss
n Humphrey visual fields and also passed ACV (i.e., no
ailures). These findings were statistically significantly dif-
erent from chance (Chi-square corrected, df � 1, P �
.001, Phi-square � 0.26).

ercentage of agreement between FCV and ACV
or glaucomatous eyes

f all the glaucoma eyes tested, 55% failed both FCV
nd ACV; the remaining 45% of eyes failed only ACV.
o eyes that passed ACV failed FCV (0%), whereas all

yes (100%) that passed ACV also passed FCV (see
able 3). These findings were statistically significantly dif-

erent from chance (Chi-square corrected, df � 1, P � 0.001,
hi-square � 0.43).

ercentage of agreement between an independent
bserver and HVF results for glaucomatous and
ormal eyes

n independent observer, blind to the disease status of the
ubjects, categorized each visual field as glaucomatous or
ormal. Glaucomatous visual field loss was identified cor-

Table 2 Ability (percent failed) of automated
confrontation testing (AC) to identify visual field
abnormalities in a glaucomatous population

HVF

Glaucoma Normal

Failed 58 0
Passed 42 100

Table 3 Percentage of agreement between AC and FC

AC

Failed Passed

FC
Failed 55 0
Passed 45 100
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ectly for 95% of eyes. Five percent of fields of the glau-
omatous eyes were deemed to be normal. Ninety-two
ercent of normal visual fields from the 15 eyes of the
ormal patients were identified correctly, whereas 8% of
hese visual fields were categorized as being glaucomatous
see Table 4). These findings were not statistically signifi-
antly different from chance (McNemar, P � 0.579), mean-
ng there was no difference between assessment of disease
tate by HVF and by the independent observer.

The overall difference in HVF mean deviation (MD)
mong all subjects with glaucoma classified by the indepen-
ent observer as either having a significant glaucomatous
VF defect (MD � �11.73, SD � 7.60) or not (MD �
1.43, SD � 1.63) was statistically significant. (Wilcoxin
atched Pairs, t � 27, P � 0.001.)

verage of the mean deviation on HVF of
laucomatous eyes detected with FCV versus ACV

he average of the mean deviation on HVF was determined
nd compared among 3 groups of subjects with glaucoma.
or those subjects passing both FCV and ACV, the average
f the mean deviation on HVF was �7.03 dB, SD � 5.37,
� 21 eyes. For those subjects failing both FCV and ACV,

he average of the mean deviation on HVF was �19.74 dB,
D � 6.35, N � 14 eyes. For the group of subjects who
assed FCV and failed ACV, the average of the mean
eviation on HVF was �7.77 dB, SD � 4.01, N � 10 eyes
see Figure 5). There were no subjects who passed ACV and
ailed FCV; hence, there was no fourth group. An analysis
f variance (ANOVA) between these 3 independent groups
as statistically significant (F [2,42] � 25.38, P � .001).
ukey HSD paired comparison post hoc tests found statis-

ically significant differences between 2 paired compari-
ons: (1) subjects who passed both tests versus those who
ailed both tests (P � 0.001) and (2) subjects that failed the
CV but passed the FCV versus those that failed both tests

P � 0.001).

ercentage of agreement between HVF, ACV, and
CV in eyes with neurologic field loss

oth FCV and ACV detected field loss in 100% of eyes
ith neurologic field loss on HVF. There was, therefore,

Table 4 Percentage of agreement: independent observer
and HVF assessment

Independent observer

Glaucoma Normal

HVF
Glaucoma 95 8
Normal 5 92
00% agreement (1) between HVF loss and FCV testing, (2) v
etween HVF loss and ACV testing, and (3) between FCV
nd ACV.

iscussion

ross confrontation visual field testing using large targets,
uch as finger counting, will identify only large dense visual
eld defects. To detect smaller relative scotomas, a confron-

ation visual field test has to have greater sensitivity. The
CV in this study (which was comprised of small, red

argets separated by 15°, a technique similar to the “best”
onfrontation visual test suggested by Pandit et al.5) was
ble to detect visual field defects more often than traditional
ross confrontation visual field testing with fingers. Our
esults are similar to those of Pandit et al.5 who found that
he most sensitive method of visual field screening in
atients with shallow field loss was examination of the
entral 20° using a small red target.

Lee et al.10 used a red laser pointer target projected onto
tangent screen as a stimulus for gross confrontation visual
elds in patients with defects on automated perimetry.
inetic presentation of stimuli was followed by a static,

andomized presentation that straddled both vertical and
orizontal meridians, areas around the blind spot, in each
uadrant, and near central fixation. The average test time
as 1.5 minutes per eye. They reported a sensitivity of 73%

or the laser pointer versus 31% for finger-counting visual
elds. The ACV in the current study showed a sensitivity of
8% versus 33% for finger-counting visual fields. Although
he sensitivity of using the laser pointer visual field screen-
ng was 15% higher than using our ACV (73% for the laser
ointer versus 58% for the ACV), the ACV does not require
tangent screen.
All normal subjects passed both FCV and ACV. When a

igure 5 Graph comparing the average mean deviation on HVF with 3
roups of subjects: those who passed ACV and FCV (PASS/PASS), those who
ailed ACV and failed FCV (FAIL/FAIL), and those who failed ACV but passed
CV (FAIL/PASS).
isual field defect was identified with either test, it was a

https://www.researchgate.net/publication/13617839_Confrontation_visual_field_tests?el=1_x_8&enrichId=rgreq-032254e071695df60485f1332de7f1d3-XXX&enrichSource=Y292ZXJQYWdlOzYxNzYwNjk7QVM6MTQyMDAyMzE4NDgzNDU2QDE0MTA4NjczOTk3Njg=
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real defect,” i.e., both tests had a specificity of 100%.
hese results are similar to those of other previously de-
cribed studies3,4 that reported a high specificity in patients
aving various ophthalmologic and neurologic disorders
sing finger-counting confrontation with simultaneous pre-
entation in opposing quadrants.

The ACV had a greater rate of detection of visual field
oss in subjects with glaucoma compared with FCV. This is
ikely because of the use of small red diodes that have been
hown in previously mentioned studies to increase sensitiv-
ty.5,10 The ACV was also more sensitive for glaucomatous
oss with a lower average mean deviation on Humphrey
isual field testing compared with FCV. Therefore, the
CV detected moderate glaucomatous damage earlier in the
isease than with FCV. FCV only detected visual field loss
n advanced glaucomatous eyes and in patients with neuro-
ogic disease with high average mean deviation and deeper,
bsolute field loss. It should be noted that subjects with very
arly glaucomatous visual field loss (low average mean
eviation) passed both FCV and ACV testing. However, as
een in Figure 5, the average MD on HVF of the group of
ubjects who passed FCV but failed ACV was only slightly
reater than those glaucomatous subjects who passed both
CV and FCV (�7.77 dB vs. �7.03 dB, respectively).
This study did not address the ability of the ACV to

orrectly identify the location of a field defect. The purpose
f this study was to evaluate the ability of the ACV to
creen both neurologic and glaucoma defects. In clinical
pplication, missing any presentation (regardless of the
ocation) would alert the clinician to perform a more sensi-
ive threshold visual field test.

The light weight and portability of the ACV make it ideal
or use in underdeveloped countries where the cost of
utomated testing devices precludes visual field testing. Its
ain advantage is the standardized way stimuli are pre-

ented. It runs on a 9-volt battery and does not require
ccess to electricity. It is small—about the size of a calcu-
ator—and takes up little space. It is simple to manufacture,
osts little, is easy to use, and requires minimal training. The
CV, therefore, may offer an advantage in disease detection

n countries that have little or no resources for the imple-
entation of sophisticated visual field testing. To determine
hether the ACV would be useful in such settings, it would
e appropriate to test it on a mission like those done by
OSH (Volunteer Optometric Services to Humanity).
In developed countries, where the standard of care is
onfrontation visual field testing, this device may better

All in-text references underlined in blue are linked to publications on Re
etect more relative visual field loss. We recognize that a
ull visual field screening would likely be more effective in
he detection of relative visual field loss. However, full
isual field screenings are not the standard of care on every
atient, take several minutes to perform, and are not cost
ffective.

onclusions

he ACV is a fast method for performing gross confronta-
ion visual fields and shows greater sensitivity in a small
roup of subjects with glaucomatous field loss compared
ith gross confrontation testing using finger counting.
The ACV, like FCV, will detect dense or absolute visual

eld loss in patients with neurologic disease and advanced
laucoma, but ACV has the additional advantage over FCV
n the ability to better detect relative visual field loss, as may
e found in moderate glaucoma. The design, portability, and
ase of use of the ACV make it a useful and sensitive
onfrontation visual field testing device serving clinical
ettings in both underdeveloped and developed countries.
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