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Abstract
Objective—To investigate differences in visual function between the healthy eyes of people of
African (AD) and European descent (ED).

Methods—Visual function was assessed in 393 AD and 367 ED participants selected from the
African Descent and Glaucoma Evaluation Study and the Diagnostic Innovations in Glaucoma
Study. Participants had normal appearance of the optic disc and intraocular pressure of less than
22 mm Hg. Each participant had 2 reliable 24-2 standard automated perimetry tests, and most had
short-wavelength automated perimetry and frequency-doubling technology tests. The generalized
estimating equation was used to adjust for intereye correlations. Results were adjusted for age,
vertical cup-disc ratio, disc size, central corneal thickness, and presence of high blood pressure.

Results—The AD participants were younger (mean [SD] age, 46.2 [13.2] years) than the ED
participants (age, 49.5 [16.6] years) (P=.003). The AD participants had worse mean deviation and
pattern standard deviation and more points triggered as abnormal on the total and pattern deviation
plots compared with ED participants on all tests (P<.05). A larger percentage of AD participants
had confirmed abnormal glaucoma hemifield test results on standard automated perimetry only.
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Conclusions—People of AD have significantly worse performance than people of ED on all
tests of visual function. Additional research using longitudinal data is needed to determine the
cause of these small but significant ancestry differences in visual function.

Trial Registration—clinicaltrials.gov Identifier: NCT00221923

GLAUCOMA IS ONE OF THE leading causes of blindness worldwide.1 Primary open-angle glaucoma
(POAG) is the most prevalent form of glaucoma and is characterized by retinal ganglion cell
death that results in optic nerve damage and visual field loss.2 Ancestry differences in the
prevalence3-8 and incidence9,10 rates of POAG are well documented11 and show that
individuals of African descent (AD) are at higher risk of POAG than those of European
descent (ED).12-14 Primary open-angle glaucoma is the leading cause of blindness in AD
individuals in the United States,5 and those who have developed POAG are more likely than
ED individuals to develop visual impairment15 and blindness.16-18 Primary open-angle
glaucoma progresses more rapidly18,19 and appears approximately 10 years earlier in AD
compared with ED individuals.5,7,8,16,18,20,21

Ancestry differences in visual function have not been studied extensively. One report
suggests a stronger association between age and visual field defects in AD compared with
ED individuals.22 Compared with ED individuals, a greater proportion of AD individuals
may show progressive visual field loss,18,23,24 and the rate of progression may be higher.22

Another study, however, showed a similar rate of progression in visual field loss.25 In the
Ocular Hypertension Treatment Study, the mean deviation (MD) of normal and reliable
standard automated perimetry (SAP) tests at baseline was significantly worse in AD
compared with ED individuals.26 The Glaucoma Laser Trial Research Group reported worse
mean thresholds, greater mean defects, and a larger number of abnormal test locations in AD
compared with ED individuals at baseline.20 In a small cohort of AD and ED participants
with healthy eyes tested by our group, the only significant ancestry difference observed in
visual function was worse MD on frequency-doubling technology (FDT N-30) perimetry in
the AD participants.27 The goal of this study was to investigate differences in visual
function between the healthy eyes of AD and ED individuals in the large National Eye
Institute–sponsored African Descent and Glaucoma Evaluation Study (ADAGES).28

METHODS
PARTICIPANTS

Seven hundred sixty participants (393 AD and 367 ED) enrolled in ADAGES (n=582) or in
the Diagnostic Innovations in Glaucoma Study (DIGS) (n=178) were included in this study.
Ancestry classification in these studies is based on self-report. When eligible (DIGS/
ADAGES inclusion/exclusion criteria and the specific criteria required to be included in this
study are explained in this section), both eyes of each participant were included (1478 eyes,
including 764 AD and 714 ED eyes). DIGS is conducted at the Hamilton Glaucoma Center
at the University of California, San Diego (UCSD), whereas ADAGES is a multicenter
study conducted at UCSD, the University of Alabama at Birmingham (UAB), and the New
York Eye and Ear Infirmary (NYEE). Protocols were in place to ensure that testing
procedures were comparable at all sites. These ongoing studies are prospectively designed to
assess structure and function in glaucoma. Enrollment of participants is based on the
inclusion/exclusion criteria specified below. Patient participants are followed up annually,
whereas only baseline data are obtained from most healthy participants (a small subset of
healthy participants will have follow-up data). All ADAGES and DIGS participants with
healthy eyes were included in the study reported herein. Healthy eyes were defined as
having a normal appearance of the optic disc on stereoscopic photographs, intraocular
pressure (IOP) of less than 22 mm Hg (measured once), no history of elevated IOP, and no
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use of glaucoma medication or surgery in either eye. Visual field data were not used for
classification purposes. Healthy control participants for ADAGES and DIGS were recruited
to join the study by advertisement, from family members of patients, and from primary eye
care clinics. Informed consent was obtained from all participants, and the local institutional
review board at each site approved all methods. Participants were minimally compensated
for their involvement in the study. This study adhered to the tenets of the Declaration of
Helsinki for research involving human subjects and conformed to the Health Insurance
Portability and Accountability Act.

INCLUSION CRITERIA FOR DIGS AND ADAGES
Simultaneous stereoscopic photographs were obtained for all participants and were of
adequate quality for the participant to be included. All participants had open angles, best-
corrected visual acuity of 20/40 or better, spherical refraction within 5.0 diopters (D), and
cylinder correction within 3.0 D. All participants had reliable visual field results on all tests,
defined as 33% or fewer false-negative errors, false-positive errors, and fixation losses.
Participants with a family history of glaucoma were included.

EXCLUSION CRITERIA FOR DIGS AND ADAGES
Participants were excluded if they had a history of intraocular surgery (except for
uncomplicated cataract surgery), as were participants with diseases affecting the visual field
(eg, pituitary lesions, demyelinating diseases, human immunodeficiency virus seropositivity,
AIDS, or diabetes mellitus), those using medications known to affect visual field sensitivity,
or those with problems affecting color vision other than glaucoma. Each participant
underwent a complete ophthalmological examination to rule out the presence of other ocular
diseases. This examination included slitlamp biomicroscopy, IOP measurement, and dilated
stereoscopic fundus examination.

All DIGS and ADAGES participants were familiar with perimetry or were given practice
tests before the baseline data collection. Eyes included in this analysis had 2 reliable SAP
test results. The only exception was the inclusion of 50 eyes (22 AD and 28 ED eyes) with
only 1 SAP test when the result of that test was normal. These eyes belonged to 35
participants (17 AD and 18 ED). In addition, most participants had 22 short-wavelength
automated perimetry (SWAP) and FDT tests on each eye. All tests were performed within a
3-month period, and the order of the tests was randomized across participants. Stereoscopic
photographs were taken within 6 months of the visual field tests.

Color simultaneous stereoscopic photographs of the optic disc were obtained using the
commercially available Nidek Stereo Camera Model 3-DX (Nidek Inc, Palo Alto,
California) after maximal pupillary dilation. Photographs were independently assessed by 2
trained graders who were masked to the identity and diagnosis of the participant, to the
evaluation of the other grader, and to the ancestry of the participants. In cases where the 2
graders disagreed, a third experienced grader served as an adjudicator. Stereoscopic
photographs were evaluated using a stereoscopic viewer (Asahi Pentax Stereo Viewer II;
Asahi Optical Co, Tokyo, Japan) illuminated with color-corrected fluorescent lighting.
Glaucomatous optic neuropathy was defined by evidence of any of the following:
excavation, neuroretinal rim thinning or notching, nerve fiber layer defects, or an asymmetry
of the vertical cup-disc ratio of at least 0.2 between the 2 eyes.

TESTS OF VISUAL FUNCTION
We evaluated visual function using SAP, SWAP, and FDT. Ancestry differences in visual
function were first assessed by comparing the AD and ED groups on each of the following
variables: MD, pattern standard deviation (PSD), the percentage of participants with
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abnormal (“outside normal limits”) results on the glaucoma hemifield test (GHT), and the
number of points triggered at 5% or worse (<5%, <2%, <1%, or <0.5%) and at 1% or worse
(<1% or <0.5%) on the total deviation and pattern deviation plots. To be included in the
study, all participants had 2 SAP tests in at least 1 eye (with the exception of the 50 eyes
described in the “Exclusion Criteria for DIGS and ADAGES” subsection); whenever
possible, they also had 2 SWAP and FDT tests on each eye. The average of the 2 test results
(for each test type and for each eye) was used to assess the ancestry differences for each of
these variables. Using the average of the 2 visual field test results allowed us to use all the
data available for each participant in addition to reducing measurement variability. When
only 1 test was available, the results of that test were used. For GHT, we required that the
outcome be outside normal limits on both visual field tests for the result to be considered
abnormal. When the numbers of abnormal total deviation and pattern deviation points were
averaged, the level at which the point was triggered and the location of the points were not
considered. In a second analysis, we compared the percentage of abnormal visual field test
results in the AD and ED groups. For this analysis, abnormality was defined in the following
2 ways: (1) a PSD abnormal at 5% or worse, a GHT result outside normal limits, or an MD
abnormal at 5% or worse, and (2) a PSD abnormal at 5% or worse or a GHT result outside
normal limits. The results had to be abnormal on both visual field tests of a given test type
for a given eye for the results to be considered abnormal because confirmation of visual field
defects has been shown previously to improve the specificity of the results.29-31

The UCSD Visual Field Assessment Center is a visual field reading center overseeing
ADAGES, DIGS, and other studies. Reading centers are important to standardize
procedures, train and certify technicians, and perform quality control.32 The UCSD Visual
Field Assessment Center certified all visual field technicians involved in ADAGES and
DIGS after they successfully completed a certification examination and submitted 2 sets of
reliable visual fields taken from nonstudy participants. Visual field technicians involved in
DIGS and ADAGES are required to be in the room with the participants throughout the
visual field testing; technicians adhered to this protocol at each study site. Trained visual
field graders at the UCSD Visual Field Assessment Center ensured that each visual field test
included in ADAGES and DIGS had been performed using the accurate date of birth and
refraction for each participant. Tests performed with a pupil diameter smaller than 3 mm
were excluded. Visual fields with more than 33% fixation losses, false-negative errors, and
false-positive errors were excluded. The only exception was the inclusion of visual fields
with false-negative errors of more than 33% when the field showed advanced disease.
Visual field tests with several threshold values higher than what can be expected of healthy
participants were excluded. Visual fields exhibiting a learning effect were also excluded.
The first visual field available to us from each participant was excluded because of a
learning effect if the difference in the score between the first and second tests was at least
the 99.5th percentile of difference in scores of a large subset of our population on the MD or
the PSD. Visual fields were further reviewed for the following artifacts: lid and rim artifacts,
fatigue effects, inappropriate fixation, evidence that the visual field results were due to a
disease other than glaucoma (such as homonymous hemianopia), and inattention. The UCSD
Visual Field Assessment Center requested repeats of unreliable visual field test results, and
these were obtained whenever possible. One trained grader, masked to glaucoma status
(healthy vs glaucomatous eye) and ancestry, reviewed the visual fields for artifacts. In cases
where this grader was unsure whether an artifact existed, a second experienced grader (L.R.
or P.A.S.) adjudicated.

Standard Automated Perimetry—Standard automated perimetry is a nonselective test,
in that all types of retinal ganglion cells are able to detect the target. Each participant
underwent SAP using the 24-2 program on the Humphrey Field Analyzer II, with the
Swedish Interactive Thresholding Algorithm (SITA),33 version 4.1 (Carl Zeiss Meditec, Inc,
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Dublin, California). The target used in this achromatic test is a small (0.43°) flash of white
light presented on a dim background (31.5 apostilbs) for 200 milliseconds.

Short-Wavelength Automated Perimetry—Short-wavelength automated perimetry
targets the short-wavelength–sensitive cones and pathway.34 At the ganglion cell level, the
response is most likely mediated by the small bi-stratified blue-yellow ganglion cells, which
constitute approximately 9% of the total population of retinal ganglion cells.35 Short-
wavelength automated perimetry uses a bluish (440-nm wavelength) narrow band target of
1.8° for 200 milliseconds on a bright (100 candelas/m2) yellow background.36 Participants
underwent testing with the 24-2 test pattern and with the SITA37 and/or full-threshold (FT)
testing strategies (version 4.1), depending on date of enrollment in the study.

Frequency-Doubling Technology Perimetry—Frequency-doubling technology
perimetry measures contrast sensitivity. The test is based on the frequency-doubling illusion,
which was first described by Kelly38 and later proposed as a sensitive measure of
glaucomatous visual field loss.39,40 This illusion occurs when a sinusoidal grating of low
spatial frequency undergoes counter-phase flickering at a high temporal frequency. The FDT
stimulus targets the magnocellular pathway and is likely detected through flicker-sensitive
mechanisms.41,42 Frequency-doubling technology was measured with a visual field
instrument (Humphrey Matrix FDT visual field instrument; Carl Zeiss Meditec Inc) using
the 24-2 test pattern and the FDT (Welch-Allyn, Skaneateles Falls, New York) and the zippy
estimation by sequential testing thresholding algorithm.43 The details of the test have been
described elsewhere.44

STATISTICAL ANALYSIS
Patient-specific categorical variables were compared using the Fisher exact test, and
continuous variables were compared using the 2-tailed, unpaired t test. The generalized
estimating equation45 approach was used to adjust for the possible correlation in
measurements between eyes from the same participant when comparing results from
diagnostic tests. The generalized estimating equation assumes that variables are normally
distributed but is robust to distributional assumptions, particularly given a large sample size.
An exchangeable working correlation structure modeled the correlation between eyes. To
test the hypothesis that there were differences in visual field test results between AD and ED
participants, a contrast for the means from the 2 ancestry groups was computed (1)
univariately (without adjustment of any covariate), (2) with a model in which age alone was
included as a covariate, and (3) with a model in which age, vertical cup-disc ratio based on
stereoscopic photographs, disc size based on Heidelberg retina tomography, central corneal
thickness, and presence of high blood pressure were included as covariates. P<.05 was
considered statistically significant. Multiple testing corrections were not applied. Statistical
analyses were performed in SAS statistical software (version 9.1; SAS Institute Inc, Cary,
North Carolina) and R software (version 2.6.2; http://www.r-project.org/).

RESULTS
Table 1 shows the demographics of the 2 ancestry groups as well as the ocular
measurements and general health conditions. The participants in the AD group (mean [SD]
age, 46.2 [13.2] years) were significantly younger than those in the ED group (49.5 [16.6]
years) (P=.003). The Figure shows the relationship between age and the MD and PSD
within each ancestry group. The relationship between age and MD was more pronounced in
the ED group (slope, −0.023) than in the AD group (slope, −0.008) (P=.03). The
relationship between age and PSD was similar between the 2 ancestry groups (P=.47).
Although the visual field variables included in this study are compared with an age-matched
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normative database, we applied a statistical correction for age to all results. This was
because of (1) the presence of a significant age difference between the groups, (2)
significant differences in the relationship between age and MD between the 2 ancestry
groups, and (3) the possible association of age with other factors such as media opacities.

Only healthy eyes (based on the appearance of the optic disc on stereoscopic photographs)
were included in this study, and visual field results were not used for classification purposes.
Participants with repeatable visual field defects on SAP were not excluded from the study to
avoid biasing the results against function-specific tests. Of the 760 participants included in
the study, 158 participants (20.8%) (213 eyes) had repeatable abnormal SAP results (PSD
triggered at 5% or worse or GHT results outside normal limits) in at least 1 eye. One
hundred twenty-six of these eyes (59.2%) with repeatable abnormal SAP results were AD
eyes.

Table 2 shows the results of the comparisons between the AD and ED groups for all visual
field variables for each test. The results include all 1478 eyes. The AD group showed
significantly worse performance on several measures of visual function on all test types. The
results given in Table 2 are derived from the average of 2 visual field tests for each test type.
Analyses were also performed on each of the 2 visual fields independently, and similar
results were obtained. Finally, analyses were performed independently on the subset of
participants with and without repeatable SAP defects to ensure that those participants with
SAP defects did not drive the ancestry differences observed. These results are provided in
Table 3 and show that several differences exist in those participants without repeatable SAP
defects. In this subset, statistically significant differences were observed on PSD for all tests.
For SWAP-FT and FDT, the AD group showed worse performance on all variables except
for the proportion of abnormal GHT.

Tables 2 and 3 give the results for several visual field variables separately. We also
compared the AD and ED groups based on 2 global definitions of visual field abnormality.
In 1 case, visual field abnormality was defined as a PSD that was abnormal at 5% or worse,
a GHT result outside normal limits, or an MD that was abnormal at 5% or worse. In the
other case, visual field abnormality was defined as a PSD that was abnormal at 5% or worse
or a GHT result outside normal limits. These results are given in Table 4 for all 1478 eyes.
After adjusting for all covariates, regardless of how abnormality was defined, a significantly
larger percentage of AD participants had abnormal SAP and SWAP-SITA results compared
with ED participants.

Site-specific differences in the percentage of abnormal visual field results were investigated
within the AD and ED groups. The results are given in Table 5. After adjusting for the effect
of all covariates, the only statistically significant site-specific difference was observed for
SAP in the AD group. The AD participants with healthy eyes undergoing testing at UAB
had a lower percentage of abnormal SAP test results compared with AD participants
undergoing testing at UCSD.

COMMENT
The goal of this study was to investigate differences in visual function between the healthy
eyes of AD and ED participants in ADAGES. Significantly worse performance was
observed for the AD group compared with the ED group on several visual field variables for
each of the tests included in this study. These results suggest that differences in visual
function exist between AD and ED participants in the absence of any detectable structural
damage to the optic disc based on stereoscopic photography.
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In this study, after correcting for all covariates, we found worse performance for AD
compared with ED participants for all of the SAP variables evaluated. This is in contrast to
the results we previously reported in a small number of healthy eyes27 and is likely due to
the greater statistical power achieved in this study. The results of the study reported herein
are consistent with those of previous studies that have shown worse performance for AD
compared with ED individuals on SAP. The population-based Salisbury Eye Evaluation
Project reported that AD individuals missed significantly more points when the central 60°
of the visual field was assessed compared with ED individuals.46 This ancestry difference
was consistent across all age groups. The Glaucoma Laser Trial reported worse thresholds
per test location and a greater number of abnormal test locations in AD compared with ED
individuals.20 The Glaucoma Laser Trial also reported worse MD in AD compared with ED
individuals.20 In the Ocular Hypertension Treatment Study, worse MD was also reported for
AD individuals compared with those of other descents despite an inclusion criterion that
required normal and reliable visual field results at baseline.26

This study is, to our knowledge, the first adequately powered study to investigate differences
between the healthy eyes of AD and ED individuals on function-specific SWAP and FDT
tests. After correcting for all covariates, worse performance was observed in the AD group
compared with the ED group for most variables for both SWAP-FT and SWAP-SITA. No
ancestry difference was observed in the percentage of abnormal GHT results. A similar
trend of ancestry differences was observed for SWAP-FT and SWAP-SITA for each of the
visual field variables included in this study. This is consistent with a previous study
conducted in our laboratory in which both SWAP algorithms yielded similar sensitivity at
set specificity.47 The ancestry differences observed for FDT existed with and without
adjustment for the covariates, and the magnitude of these differences tended to be greater
than that observed for SAP and SWAP. In a previously published pilot study, our group
investigated the ancestry differences in visual function between the healthy eyes of AD and
ED individuals.27 That study included SAP, SWAP, and FDT. The only statistically
significant difference found was for FDT MD. Frequency-doubling technology may be more
sensitive to glaucoma-related ancestry differences than SAP and SWAP. Although
statistically significant differences were observed for all tests, these differences are small
and arguably not relevant clinically. Their presence in healthy participants is nonetheless of
interest for understanding the impact of ancestry on visual function.

The ancestry differences observed in this study may have several causes. First, the tests of
visual function used in this study may be detecting very early signs of visual field loss.
Follow-up data are needed to determine whether glaucoma will develop in a greater number
of AD compared with ED participants. ADAGES is prospectively designed, and follow-up
data are being collected on a subset of the healthy participants enrolled in the study. Second,
the ancestry differences could be due to the ancestry makeup of the normative databases
used for each test of visual function. These databases are composed predominantly of ED
participants. It may be that the normal range is different in each ancestry group, resulting in
artificially worse performance for AD participants. Third, the ancestry differences reported
herein could also be due to different levels of experience in taking tests of visual function
between the 2 groups. The AD individuals may have less experience with visual field tests
than ED individuals. We believe that experience is unlikely to account for the results we
report herein because each participant in the study underwent approximately 6 visual field
tests (2 SAP, SWAP, and FDT tests) on each eye, for a total of 12 tests. In addition,
participants unfamiliar with taking tests of visual function were given practice tests before
data collection. Furthermore, although the results reported herein give the average of 2 tests
for each visual field type, we also analyzed the results using the first and second tests
independently for each visual field type. If ancestry-based differences in experience played a
role in the results we obtained, we would expect to find larger ancestry differences when
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analyzing the results of the first test for each test type compared with the results of the
second test. We found no such difference. In summary, it may not be possible to determine
the cause of the differences we observed at this time. These differences may be due to
environmental factors, such as socioeconomic status, education level, and mastery of the
English language, which was used in the clinical setting; alternatively, the differences could
be due to genetic factors such as genetic drift. ADAGES plans to collect environmental and
biogeographical data on a subset of its cohort. These data will help determine the cause of
the differences observed between the 2 ancestry groups.

The lack of an independent criterion standard for glaucoma is a limitation common to all
glaucoma studies. To minimize bias toward any 1 of the tests included in this study, we
based our definition of healthy eyes on IOP and on the appearance of the optic disc on
stereoscopic photographs but not on visual field results. Consequently, a subset of
participants included in this study had visual field defects. The results obtained in 2 separate
clinical trials show that, in some patients, visual field defects are detected before the
appearance of glaucomatous optic neuropathy. In the Ocular Hypertension Treatment Study,
35% of the patients who reached the study end point showed visual field defects and no
optic disc abnormality.48 A similar finding was observed in the European Glaucoma
Prevention Study, in which 60% of the patients who reached the study end point showed
visual field loss only.49 It is therefore possible that the participants with confirmed visual
field defects in our study had glaucoma. To ensure that this group did not drive the ancestry
differences we report, we analyzed the results for participants with and without visual field
defects separately. Table 3 shows that very few significant differences were observed in the
group of participants with visual field defects, whereas the ancestry differences were found
in the subset of participants without visual field defects. This supports our finding that small
but significant ancestry differences in visual function occur in healthy eyes.

Few site-specific differences in visual function were observed in this study. The only
difference was a significantly smaller percentage of abnormal test results in the AD group at
the UAB site compared with the UCSD site. This may be due to differences in study
population, protocol and procedure adherence, or technicians. Although this is possible,
ADAGES guarded against such site-specific differences by using the same study protocol,
training, and certification procedures to ensure uniformity across study sites. The
recruitment procedures and/or the source population, however, may have differed across
sites. It is therefore possible that this site-specific difference in visual function reflects a true
difference in the populations tested at these 2 sites. A study by Kosoko-Lasaki et al50

showed that there are statistically significant differences in the prevalence of POAG among
populations of the same ancestry. This was true among AD and ED populations. The range
of prevalence rates among populations of the same ancestry may be due to mechanisms such
as genetic diversity, genetic drift, environmental exposure, and population admixture.
Ancestry classification in ADAGES is based on self-report. Although self-report of ancestry
is imperfect, several clinical studies have relied on it, and it has been shown to correlate well
with genetic admixture techniques.51 Finally, it is possible that the observed site-specific
difference was spurious, and it may not be found in longitudinal follow-up data.

In conclusion, after correcting for relevant covariates, several differences in visual function
were observed between the AD and ED participants. These ancestry differences were
statistically significant but small. Their existence in healthy eyes highlights the importance
of carefully monitoring AD individuals, particularly those older than 40 years and with a
family history of glaucoma. These small differences should be interpreted in conjunction
with clinical data and an assessment of the structural integrity of the optic disc. The
differences we observed may be early signs of visual field loss or may be attributed to the
lack of ancestry-specific normative databases for each of the visual field tests included in
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this study. The longitudinal data obtained in ADAGES will be important in determining the
nature of these ancestry differences in visual function.
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Figure.
The relationship between age and mean deviation and pattern standard deviation for the
participants of African (A) and European (B) descent.
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Table 1

Demographics and Ocular and General Health Measurements in Each Ancestry Groupa

Characteristic AD Group ED Group P Value

Age, y 46.2 (13.2) 49.5 (16.6) .003

Sex, % female 64.9 62.1 .80

Family history of glaucoma, % 28.5 19.6 .10

IOP, mm Hg 15.23 (2.71) 14.97 (2.61) .16

Central corneal thickness, μm 533.83 (33.74) 551.90 (36.81) <.001

Vertical cup-disc ratio 0.45 (0.15) 0.41 (0.16) <.001

HRT disc area, mm2 2.02 (0.46) 1.76 (0.39) <.001

Presence of high blood pressure, % 30.8 20.7 .004

Presence of diabetes mellitus, % 5.6 2.7 .14

Presence of heart disease, % 4.1 6.3 .25

Abbreviations: AD, African descent; ED, European descent; HRT, Heidelberg retinal tomography; IOP, intraocular pressure.

a
Unless otherwise indicated, data are expressed as mean (SD).
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