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ORIGINAL ARTICLES - Clinical science

Evaluation of the Humphrey FASTPAC threshold
program in glaucoma

C O'Brien, D Poinoosawmy, J Wu, R Hitchings

Abstract
The makers of the Humphrey perimeter have
developed a rapid thresholding program,
FASTPAC, to address the problems of fatigue and
poor test performance associated with. pro-
longed perimetry. The performance of FASTPAC
was compared with the standard threshold
program of the Humphrey visual field analyser
(program 24-2) in 44 glaucoma patients.
FASTPAC reduced the mean test time by 35%
(from 12-6 to 8-2 minutes), owing to a reduc-
tion in the number of stimulus presentations.
FASTPAC underestimated the mean deviation
(MD) (Wilcoxon, p=0-007) and corrected
pattern standard deviation (CPSD) (Wilcoxon,
p=0005). The sum of the differences between
FASTPAC and the standard program was
-1*19 (SD 2.37) dB forMD and 097 (2.14) dB
for CPSD. The measured difference between
the two methods was independent of the value
of either MD or CPSD, indicating that the
measurement error was just as likely to occur
with either early or advanced visual field loss.
No difference was noted in short term fluctua-
tion or in the reliability indices of test perform-
ance. These results indicate that FASTPAC,
while considerably faster, is not as accurate as
the standard threshold program at measuring
retinal sensitivity in glaucoma. This inaccur-
acy may be offset in practical terms by greater
patient acceptability and by increasing the
number of patients capable of performing
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reliable threshold perimetry because of the
reduction in duration of the FASTPAC program.
(BrJ3Ophthalmol 1994; 78: 516-519)

The standard threshold program of the
Humphrey visual field analyser (HVFA) uses
steps of4-2 dB and crosses threshold twice when
quantifying retinal sensitivity at individual test
points in the field of vision. This staircase
method' results in a relatively prolonged test,
and it has been shown that the longer the test
duration the lower the retinal sensitivity,2 and
the greater the number of failed catch trial
reliability responses.3 Factors leading to a reduc-
tion in the reliability include fatigue and loss of
concentration. The manufacturers of the HVFA
have introduced a more rapid program called
FASTPAC, which is designed to reduce the dura-
tion of threshold perimetry.4 The major differ-
ences between FASTPAC and the standard pro-
gram are that FASTPAC uses 3 dB steps and crosses
threshold only once. The results of using
FASTPAC in normal subjects have been reported,4
but its performance in glaucoma is unknown.
Soon after we introduced FASTPAC into our
glaucoma clinic we noted an apparent visual field
improvement in some patients previously tested
with the standard program (Fig IA and IB). This
suggested that FASTPAC might underestimate the
severity of visual field loss, and we undertook
this study to compare the performance of these
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Figure IA Greyscale printout ofaglaucomatousfield defect Figure IB The same patient tested 7 months later ('7anuary
in37uly 1991 tested with the standard threshold program (left 1992) with FAsTpAcshowing an apparent improvement in the
eye) (MD= -12-99 dB, CPSD=10-43 dB). visualfield (MD= -4-89 dB, CPSD=6 70 dB).
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two threshold programs in a glaucoma popula-
tion.

Subjects and methods
Forty four patients (18 male and 26 female)
attending the glaucoma clinic at Moorfields Eye
Hospital were recruited for the study. Thirty
four patients had primary open angle glaucoma
(POAG) and fulfilled the following criteria: (1)
intraocular pressure (IOP) >21 mm Hg at pre-
sentation; (2) optic disc cupping and pallor; (3)
visual field loss characteristic of glaucoma; and
(4) open drainage angles on slit-lamp micro-
scopy. Three patients had low tension glaucoma,
and satisfied the same inclusion criteria as the
patients with POAG except that all IOP readings
were <22 mm Hg including diurnal variation
measurements. Seven patients had ocular hyper-
tension with an IOP >21 mm Hg at presentation
and normal visual fields on the HVFA using
program 24-2. All patients had previous experi-
ence of automated perimetry using program
24-2 and had best corrected visual acuities of
6/12 or better.
The right eye of these 44 patients (mean age

65 0 (SD 10O5) years) was tested with both the
FASTPAC and the standard 24-2 programs at
a single visual field examination session, 22
of whom had FASTPAC first, followed by the
standard program, and vice versa for the other 22
patients. All patients had a 5 minute minimum
rest period between each test program. The
parameters evaluated were the global indices
(mean deviation [MD], pattern standard
deviation [PSD], corrected pattern standard
deviation [CPSD], short term fluctuation [STF])
and reliability indices (fixation losses [FL], false

Table I Visualfield data ofthe FASTPAC andstandard
thresholdprograms (n-44) (mean (SD))

p Value
(Wilcoxon

FASTPAC Standard rank)

Mean deviation (dB) -97 (8 0) -10-6 (8 7) 0-007
Pattern standard deviation
(PSD) (dB) 6-1(3-1) 6-8(3 2) 0-013

CorrectedPSD(dB) 5-1(3-4) 6-1(3-3) 0-005
Short term fluctuation (dB) 2 5 (1-4) 2-3 (1-4) 0-48
Fixation losses (%) 11(15) 10(10) 0-66
False positives (%) 3 (7) 4(9) 0 53
False negatives (%) 12 (20) 12 (14) 0 70
Foveal threshold (dB) 31-1(3 7) 31-6(3 8) 0-32
Time(minutes) 8-2(1-8) 12-6(3-1) <0 0001
Number of stimulus

presentations 252 (55) 395 (102) <0 0001

Table 2 Visualfield data ofthe patients tested with FASTPAC
followedby the standardprograms (n=22) (mean (SD))

p Value
(Wilcoxon

FASTPAC Standard rank)

Mean deviation (dB) -94 (8-8) -10-5 (8-9) 0-04
Pattern standard deviation
(PSD)(dB) 5-6(3-1) 6-8(3 5) 0 004

Corrected PSD (dB) 4-7 (3-4) 6-3 (3-5) 0-0006
Short termn fluctuation (dB) 2-1 (1*5) 1-9 (1-1) 0 58
Fixation losses (%) 11(13) 8 (8) 0-80
False positives (%) 3 (6) 3 (1) 0-87
False negatives(%) 7 (17) 9(11) 010
Foveal threshold (dB) 31-6 (3-1) 32-2 (2-0) 0-41
Time(minutes) 8-1(19) 11*9(3-4) <010001
Number of stimulus

presentations 248 (58) 377 (112) <010001

Table 3 Visualfield data ofthe patients tested with the
standard programfollowed by FASTPAC (n=22) (mean (SD))

p Value
(Wilcoxon

Standard FASTPAC rank)
Mean deviation (dB) -11 0 (7 6) -10 0(6 9) 0-08
Pattern standard deviation
(PSD) (dB) 6-8 (2 8) 6-6 (3 0) 0 57

Corrected PSD (dB) 5-8 (2 9) 5 6 (3 3) 0-60
Short term fluctuation (dB) 2-7 (1-5) 2-8 (1-1) 0-65
Fixation losses (%) 10 (10) 12 (17) 0-78
False positives (%) 4 (7) 2 (8) 0 35
False negatives (%) 14 (15) 17 (20) 0-52
Foveal threshold (dB) 30 9 (4 7) 30-6 (4 0) 0-63
Time (minutes) 13-4(2 5) 8-3(1-6) <0 0001
Number of stimulus

presentations 412 (86) 256 (49) <0 0001

positive [FP] and false negative [FN] responses),
the number of stimulus presentations, the time
to perform the test, and the foveal threshold.
Non-parametric statistical analysis was used to
compare group differences using Wilcoxon
signed rank test (two tail). To test for method
differences between the FASTPAC and standard
programs we examined the sum of the differ-
ences in MD and CPSD and also looked at the
association between the sum of the differences
and the average of the FASTPAC and the standard
measurements.5 This statistical test is a more
reliable assessment of true differences between
the two thresholding programs than the use of
correlation coefficients.

Results
Table 1 presents the parameters under investiga-
tion using data from all 44 patients. Significant
differences were noted in MD (p=0 007), PSD
(p=0013), and CPSD (p=0 005). The decibel
values of MD, PSD, and CPSD of the standard
program were greater than those of FASTPAC. No
differences were noted in STF, foveal threshold
or in FL, FP, and FN responses. There was a
35% reduction both in the time to perform the
test and in the number of stimulus presentations
(p<0O0001). The sum of the differences in MD
and CPSD between FASTPAC and the standard
program was -1I19 (2 37) dB and 0 97 (2-14) dB
respectively. No correlation was observed
between the sum of the differences and the
average of FASTPAC and standard measurements
for MD (r=0-12, p=0 46) or CPSD (r=007,
p=0-68).
The data for the 22 patients tested with

FASTPAC first followed by the standard program
are presented in Table 2. Significant differences
were noted for MD (p=0 04), PSD (p=0 004),
and CPSD (p=0 0006), with greater dB values
seen with the standard program. The sum of the
differences in MD was -1I17 (1-84) dB, (range
1-25 to -5 50 dB) and in CPSD 1-63 (1 91) dB.
When the standard program was performed

first (table 3), no significant differences (p>0 05)
were seen in the global indices MD, PSD, and
CPSD. The sum of the differences was -1 22
(2 84) dB forMD (range 2 95 to -6-70 dB), and
0-31 (2*19) dB for CPSD. The test duration was
significantly shorter and the number of stimulus
presentations was significantly fewer with the
FASTPAC program when either program was per-
formed first (Tables 2 and 3).
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Discussion
Currently, suprathreshold perimetry is used to
screen for visual field defects and threshold
techniques are used to measure the hill of vision
in a more precise fashion. Accurate and reliable
determination of retinal sensitivity is essential to
the diagnosis and monitoring of glaucoma. The
standard threshold program of the HVFA
attempts to provide this accurate measurement
by making two passes across threshold using 4-2
dB steps. The new program, FASTPAC, uses 3 dB
steps crossing threshold once, and appears from
the results of this and one other study6 to be
less accurate than the standard program in a
glaucoma population. FASTPAC significantly
underestimated MD, PSD, and CPSD when
compared with the standard program in the
combined group of 44 patients. The sum of the
differences in MD was -1-19 (2 37) dB and in
CPSD was 0 97 (2- 14) dB.
Does this statistically significant mean differ-

ence of approximately 1 dB in MD and CPSD
have clinical implications? We consider that if
the clinician decides that threshold perimetry is
superior to suprathreshold perimetry to diagnose
and monitor glaucoma, then the more accurate
and detailed threshold program will give the
better yield in terms of quantifying the diffuse
(MD) and localised (CPSD) defects in glaucoma,
assuming that the patient is capable of perform-
ing the standard program. Not all patients are
able to perform the standard threshold program
and these patients typically fail the reliability
criteria of the HVFA (FL >20%, FN or FP
responses >33%), have prolonged examination
times, and require an excessive number of
stimulus presentations. It is possible though not
certain that these patients will be able to reliably
perform FASTPAC threshold perimetry.
We did not find any differences in the

reliability indices between the two programs. It
is reasonable to suggest that the considerable
reduction in test duration might lead to an
improvement in the performance of the
reliability indices by reducing the influence of
fatigue. There may have been a selection bias in
favour of the standard program in this study
because we included only those patients who had
previously performed reliable threshold peri-
metric examinations with the standard program.
Further study is needed to determine whether or
not FASTPAC is a viable alternative in patients who

Figure 2 After a 90
minute rest period the patient
was retested with the
standard program (MD=
-12-35dB, CPSD=9-96
dB) which shows little
change over the test result of
July 1991.

repeatedly fail the reliability criteria of the
standard program.
Another potential benefit of a shorter test

duration and thus less patient fatigue might be a
reduction in STF. Flanagan et al found that the
opposite occurred in that STF was significantly
greater with FASTPAC compared with the
standard strategy in glaucoma patients.6 They
attribute this increase in STF to the use of 3 dB
steps and consequently a reduction in accuracy
of repeated threshold measurements. We did not
observe any difference in STF between FASTPAC
and the standard program. It is possible that the
patients in our study may have shown a reduc-
tion in STF owing to a reduced test duration but
that this was balanced by an increase in STF for
the reason given by Flanagan et al.6
The measured differences in MD and CPSD

between the FASTPAC and standard programs
were influenced by the order of testing. When
FASTPAC was performed first, significant differ-
ences were noted in MD, PSD, and CPSD.
When the standard program was performed first,
no significant differences were seen although the
MD difference was of borderline statistical
significance (p=0 08). This difference related to
test order may be due to the influence of fatigue
when testing with the standard program initially,
with a carryover effect into the performance of
FASTPAC. This fatigue effect was less likely to
occur when FASTPAC was performed first. Our
results agree with those of Flanagan et al on the
effect of test order in a glaucoma population.6
The results lend support to our initial clinical

impression of apparent improvement in the
visual field when converting to FASTPAC. The
example in Figure 1 shows how a patient's visual
field global indices (MD, CPSD) improved
dramatically with FASTPAC (Fig 1B) compared
with a standard threshold result (Fig IA) per-
formed 7 months previously. After a 90 minute
rest period the standard program was repeated
(Fig 2) to show that little change had indeed
occurred during the 7 months.
The measured mean difference of approxi-

mately 1 dB in MD and CPSD was independent
of the value ofMD or CPSD, indicating that the
observed measurement error was just as likely to
occur with early (Fig 3) or advanced (Fig 1) field
loss. If this leads the clinician to misinterpret the
true status of the visual field (for example, a
dense inferonasal step [standard program] being
underestimated as an early or relative scotoma
[FASTPAC], Fig 3) then valuable time may be lost
in instituting more aggressive therapy. Jay has
recently reported on a prospective comparative
trial of early trabeculectomy versus medical
treatment followed by trabeculectomy when
medical therapy failed to control the disease.78
The group treated with early surgery suffered
less visual field progression than the group
initially treated medically. He states that 'the
detrimental effect of this delay (in performing
trabeculectomy) was emphasised by the finding
that those with the mildest visual field defects at
diagnosis showed the most severe progressive
loss', and 'It seemed the surgeons' perception
that the eyes with less damage were at less risk of
field loss led them to a more prolonged attempt at
medical control, with detrimental result'. If
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Figure 3A Greyscale printout ofa predominantly
inferonasalfield defect with the standard program (right eye)
(MD= - 7-66 dB, CPSD= 7 00 dB).

FASTPAC gives the impression of lesser field loss
than the standard program, this may alter the
clinician's approach to treatment and lead to a

delay in deciding about further lowering of
intraocular pressure by either medical, laser, or

surgical therapy.
The shorter duration of the FASTPAC test will

ensure greater patient acceptability over the
standard program. It may also result in a greater
proportion of patients performing reliable
threshold automated perimetry because of less
fatigue. Consequently the reduced accuracy of
the FASTPAC program may be balanced somewhat
by the greater practicality of FASTPAC in day to
day glaucoma patient management.

In summary, the FASTPAC threshold program
reduced the number of stimulus presentations
and test duration but underestimated MD, PSD,
CPSD when compared with the standard
program. No differences were noted in the

"zT''tfZs2'§- z.:.........

:-- -:--. : '.':,. . ::::::::

yji~~~ ~ ~ ~:....:. ....'::::::::+':::::::- ...:..... ... .. . ..-..

f> ': -.- .:*:::::: ..::::::::.-..

Y

K.> . .... .;.. .. ........

s........ .....fs2:'-: :: ::§..
Figure 3B The same eye tested with FAsTPAc(MD= -3-41
dB, CPSD=3 53 dB) on the same day as the standard
program. FAsTPAc underestimates the extent and severity of
this early field defect.

reliability indices or in short term fluctuation.
The results suggest that FASTPAC is not as
accurate at measuring retinal sensitivity in
glaucoma as the standard program.
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