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SUMMARY Forty-four eyes in 25 black patients are compared with 92 eyes of 47 white patients
in a population with ocular hypertension followed up for 1 to 12 years in a glaucoma clinic. The
black patients present at a younger age than the whites and their mean initial intraocular pressure
is significantly higher. The fact that more black ocular hypertensives developed glaucoma-8 eyes
(I81%) in the black population as compared with 5 eyes (5-4%) in the white population-is
attributed to these two differences.

Well documented evidence has been recorded on
differences in glaucoma among the races. These
differences include: age of onset (Luntz, 1972;
Monteiro de Gandt and Maertens, 1973; Clarke,
1973), general incidence (Neumann and Zauber-
mann, 1965; Mann, 1972; Clarke, 1973), the pre-
valence of the various types of glaucoma (Luntz,
1973), and the natural history of the disease (Neu-
mann and Zaubermann, 1965; Monteiro de Gandt
and Maertens, 1973).

Recently we have reported on the long-term
follow-up of patients with ocular hypertension, of
whom 10-2% developed glaucoma during the
follow-up period (David et al., 1977). In the present
study we are reporting on the differences between
white and black patients with ocular hypertension.

Patients and methods

All the patients attended the glaucoma clinics at the
Johannesburg teaching hospitals. The criteria for
the diagnosis of ocular hypertension and inclusion
in the study are identical to those described in a
previous report (David et al., 1977).

Forty-seven white patients (92 eyes) and 25 black
patients (44 eyes) with ocular hypertension were
followed up for 1 to 12 years. All patients were
seen at 2 to 6 month intervals, the intraocular
pressure (IOP) was recorded on every visit, and the
optic disc was examined. Visual fields were tested
with the Goldmann perimeter on every occasion,
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and a Bjerrum tangent screen was performed once
or twice a year. Only patients who attended regu-
larly and were followed up for more than 1 year
are included in the study.

Results

The average follow-up time was 47 months for the
white patients and 39 months for the blacks.
The mean age of presentation for white patients

with ocular hypertension was 65-7 years and for
black patients 53-1 years. The mean initial intra-
ocular pressure (mean of 3 readings) and standard
deviations for each group are plotted according to
each decade of age in Fig. 1. While the highest
pressures were measured between 40 and 59 years
of age, the number of patients among the white
ocular hypertensives increased constantly with age.

Seven black patients (8 eyes) developed glaucoma
as compared with 4 (5 eyes) from the group of
white patients. In 12 eyes pathological cupping of
the disc and glaucomatous visual field defects
appeared between 12 and 60 months after the
initial diagnosis of ocular hypertension, while in
only 1 eye the glaucoma developed as late as 79
months after ocular hypertension was diagnosed.
Fig. 2 illustrates the relationship between the mean
of the initial 3 intraocular pressure readings in
each eye (untreated) and the follow-up time for
each eye in months, indicating also those eyes which
developed glaucoma in both population groups.
The distribution of the mean initial intraocular

pressures in the 2 groups and the relationship
between this and the development of glaucoma is
seen in Table 1. In both white and black patients
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the highest incidence of glaucoma was found among
patients with intraocular pressure of 31 mmHg or

more (16-6% in the white ocular hypertensives and
50% of the blacks).

Discussion

The incidence of glaucoma developing from ocular
hypertension is reported to be between 0 5 %
(Armaly, 1969) and 20% (Walker, 1974). These
studies, however, do not specify whether the
authors examined patients of different race groups

D 110 120 130 140

and if any differences between these groups could
be noted. In a recent report (Kitazawa et al., 1977)
a 9.3 % incidence of glaucoma from ocular hyperten-
sion is reported in a group of patients from Japan.
Our study highlights several differences between

black and white patients with ocular hypertension.
(1) The height of the mean intraocular pressure.

In black patients 29 eyes (659%) presented with
intraocular pressure higher than 26 mmHg as

compared with 24 eyes (26 %) among the white
patients. In both groups the risk of glaucoma was

directly related to the initial intraocular pressure

Table 1 Relationship between the level of mean initial intraocular pressure (IOP) and the development of glaucoma
from ocular hypertension in the 2 population groups

IOP 21 to 25 mmHg 26 to 30 mmHg 31 mmHg Total

Patients Total Glaucoma % Total Glaucoma % Total Glaucoma % Total Glaucoma %

White 68 2 2-9 18 2 11*1 6 1 16-6 92 5 5-4

Black 15 - - 17 2 11-7 12 6 50 44 8 18-1

Fig. 1 Variation of mean IOP
with age
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(see Table 1), and this confirms other authors'
findings that the IOP is the most reliable single
factor in predicting future glaucoma from ocular
hypertension (Armaly, 1969; Leydhecker, 1975).
Thus black patients with ocular hypertension have
a higher risk of developing glaucoma than white
patients.

(2) In spite of the fact that in this study there were
nearly twice as many white patients with ocular
hypertension as blacks, 1 8 1 % of the latter de-
veloped glaucoma compared with 5 4% in the
whites.

(3) Age of presentation. The black patients with
ocular hypertension were on average 12-6 years
younger than their white counterparts. It is of
interest that patients with primary open-angle
glaucoma are also reported to be younger on average
in the black population when compared with whites
(Luntz, 1973b; Sarkies, 1953).
Among the white patients there is an increase in

the number of patients with ocular hypertension
with advancing age. This can be interpreted as a
gradual increase in the intraocular pressure with age,
an observation reported as far back as 1965 in the
Oxford Glaucoma Survey (Luntz et al., 1965).
Nevertheless, in the white group with ocular
hypertension, in spite of the increase in their
number with age, the percentage of those developing
glaucoma gradually decreases with every age decade,
suggesting that the increase in the level of IOP
noted with advancing age is a physiological rather
than a pathological phenomenon.

We thank Mrs Ferelyth Douglas for her assistance with the
technical illustrations.
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