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TableS Distribution of IOP peaks by time of the day and diagnosis

Time of reading
1 2

4 N 6

Diagnosis % % % % % % (n)

Normal 405 226 19:0 60 9:5 2:4 (84)
OAG 379 243 12:9 129 10-0 2:1 (140)
OHT 457 240 11-7 9-1 7:1 2:3 (350)
CACG 32:5 263 10:0 11-3 17-5 2:5 (80)
Aphakic/pseudophakic 351 189 189 13:5 81 5-4 (36)
Total 41-4 239 13-0 10-0 93 2-4 (690)

Figure 1  Distribution of
peaks by diagnosis and time
of readings. Time of
readings: (1) 7.45 am until
9.00 am; (2) 9.45 am until
11.30 am; (3)11.30 am
until 2.00 pm; (4) 2.00 pm
until 4.00 pm; (5)4.00 pm
until 5.30 pm; (6) 5.30 pm
until 7.00 pm.

(X) normal, (+) OAG,
(*)OHT, (O) CACG,
(Q) aphakic/pseudophakic.

Figure 2  Distribution of
troughs by diagnosis and time -
of readings. Time of
readings: (1) 7.45 am unuil
9.00 am; (2) 9.45 am until
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Figure3 Mean IOP by diagnosis and time of readings.
Time of readings: (1)7.45 am until 9.00 am; (2) 9.45 am until
11.30 am; (3) 11.30 am until 2.00 pm; (4) 2.00 pm until
4.00 pm; (S)4.00 pm until 5.30 pm; (6) 5.30 pm until

7.00 pm. (x) normal, (+) OAG, (¥*) OHT, (O) CACG,
(Q) aphakic/pseudophakic.

minus lowest IOP) during the DC is shown in
Table 7. While the mean IOP range for normals
was 5:0 mm Hg it was 5-8 mm Hg for OAG and
CACG and 6-8 mm Hg for OHT. These differ-
ences were found to be statistically significant
(p<0-001).

The type of treatment the patients were receiv-
ing at the time of the DC was not associated with
the distribution of peaks and troughs. It was
however associated with the range of diurnal IOP
fluctuation as expressed by the mean range of
IOP: patients on {3 blockers had a lower mean
IOP range than those on other types of medi-
cation (Table 8). This small difference reached
statistical significance (p=0-019).

Analysis of the patients’ age, sex, the presence
and type of diabetes (insulin treated vs non-
insulin treated), and the season of the year (warm
— May through October vs cold — November
through April), had no effect on any of the
parameters examined: time of peak, time of
trough, and range of IOP.

’1”1"1310;3:0, ;g') 211)32035'11: - Ll I - Table7 Mean of IOP fluctuation by diagnosis groups
until 4.00 pm; (5)4.00 pm . .
until S.30 pm; (6) .30 pm 0 , ) \ N ,  Diagnosis mmHg  SD "
until 7.00 pm. Normal 50 27 84
(x) normal, (+) OAG, 1 2 3 4 5 6 oag 58 29 140
(*)OHT, (O) CACG, OHT 6-8 3:2 350
(0) aphakiclpseudophakic. Time of Readings CACG 59 34 2
Aphakic/pseudophakic 5-8 29 37
F=7-03; p<0-001.
Table 6 Distribution of IOP troughs by time and diagnosis Table8 IOP range of fluctuation by type of treatment
all diag
Time of reading ¢ )
1 2 3 4 5 6 10P mm Hg
Diagnosis % % % % % % (n) Type of treatment Mean sD
Normal 155 83 1779 2144 226 143 (84) - )
0AG 236 150 157 221 164 71 (140) ?3,‘“.2"‘““.‘ §2 27
OHT 126 114 169 243 23-7 11-1 C Blocker o oth 33 59
CACG 22:5 13-8 23-8 17°5 125 100 30 Orhor eecm ‘:7& "l &3 54
Aphakic/pseudophakic 22:2 83 222 11-1 25-0 11-1 (36) er except pp blocker
Total 16-8 118 178 220 209 106 (690)

ANOVA F=3-4; p<0-019.
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Diurnal intraocular pressure variations: an analysis of 690 diurnal curves

Discussion

Identifying the peak IOP in each individual’s
follow-up is the main reason for conducting
DCs. Worthen’ reviewed the literature and
found that both in normals and glaucomatous
eyes the peak IOP occurred before 2.00 pm.
Such a pattern was also found in a glaucoma
screening programme scheduled for mornings
and afternoons: the morning screening yielded
17% elevated IOP while the afternoon only 9%.
Furthermore re-examination of the IOP in the
afternoon after the morning reading showed
higher values in only 10% of cases but lower
values in 51%.*

As stated earlier most of the studies quoted
suffered from several limitations and possibly for
that reason there is the continued practice of
performing diurnal pressure curves, often with
patients entering hospital for this purpose.

There are several advantages to our study. The
first is that it included all persons who had a
diurnal curve recorded in their glaucoma file and
did not include a selected population. We have
no reason to think that this population differs
from others in need of DC evaluation. Second,
the DC evaluation was conducted in an out-
patient setting with minimal interference with
the patients’ life style and treatment regimen. In
addition the IOP measurements were conducted
using the modern standards generally accepted
today in glaucoma practice.

We realise that starting the DC in the clinic
around 8 am is less than ideal: there are reports
claiming the highest IOP occurs immediately
after waking.’ It is also possible that the home
tonometry, as advocated by Zeimer," covers a
larger portion of the 24 hour cycle. Nevertheless
the widely employed practice today is IOP
measurement by ophthalmologists in their
offices, and therefore the information collected
and presented here is still useful.

The clinical importance of our finding, that
two thirds of the peak IOPs occur before noon
and only 30% during the following 7 hours
in this large series, raises a serious question as to
the necessity of extending the DC hours beyond
4.00 pm. More important it emphasises the fact
that solitary IOP examination taken in the late
afternoon or early evening may miss up to 97% of
IOP peaks! Bearing in mind that some glaucoma
clinics are held in the afternoon and in many
private practices the patients prefer the late
appointments (after business hours, traffic rush,
etc), this finding indicates that a revision of the
timetable for IOP examination in the glaucoma
population may be warranted.

The range of IOP fluctuation during the DCs
in the various diagnostic groups is slightly dif-
ferent from those reported in earlier studies. The
range of fluctuations we found in patients with
various types of glaucoma was smaller than in
ocular hypertensives. One of the reasons for this
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finding is that all glaucoma patients seen at
the glaucoma clinic are referrals from
ophthalmologists in the general eye clinics where
medication is started immediately at time of the
diagnosis. On the other hand many of the ocular
hypertensives are followed carefully but left
untreated. Out of 360 first (RE) DCs performed
on ocular hypertensives only 21% were on treat-
ment. The range of fluctuation among those not
treated was only slightly higher than those
treated (6:8 mm Hg versus 6-5 mm Hg respec-
tively).

The finding that topical § blockers flatten the
diurnal IOP curve has been reported before in
studies using timolol" " and both timolol and
levobunolol” on smaller groups of patients; in
the present study of DCs of the 273 treated
patients 40-6% were receiving timolol (alone or
in combination with other IOP lowering drugs)
and 59-4% were on medication(s) other than
blockers. Due to the large number of cases the
small (1 mm Hg) difference between the mean
IOP in the subgroups reached statistical signific-
ance. However the clinical importance of this
finding is questionable.

We did not find associations between age, sex,
the presence of diabetes, and the IOP parameters
examined (time of peak, trough, and daily fluc-
tuation). Moreover examination of the 411
patients with multiple DCs throughout the year
did not detect any seasonal variations in the
pattern of their IOP behaviour.

“This paper has been partly presented at the Association for

Research in Vision and Ophthalmology meeting, Sarasota, FL,
May 1990.
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