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Abstract

Purpose—To investigate alcohol consumption as a risk factor for the 15-year cumulative incidence
and progression of age-related macular degeneration (AMD).

Design—Prospective population-based study in Beaver Dam, W1 with four examinations at 5-year
intervals initiated in 1988 (n=3,509 contributed data for this analysis).

Methods—History of alcohol consumption was obtained via questionnaire. Cumulative incidence
of early AMD, exudative AMD, pure geographic atrophy and progression of AMD were assessed
from fundus photographs taken at each examination.

Results—Heavy drinking (4 or more drinks daily) at baseline was related to the 15-year cumulative
incidence of pure geographic atrophy in men (odds ratio: 9.2, 95% confidence interval: 1.7-51.2).
There were no consistent associations with the amount of beer, wine or liquor consumption and the
incidence or progression of AMD.

Conclusions—Alcohol consumption is unlikely to strongly increase (or decrease) the risk of AMD.

At the 10-year follow-up of the Beaver Dam Eye Study, history of heavy drinking increased

the risk of developing exudative macular degeneration.1 Our previous observation involved a
small number of heavy drinkers and incident exudative AMD cases. We extend our previous
work with five additional years of follow-up.

Descriptions of the population, the examinations and AMD grading from retinal photographs
have been presented in detail elsewhere.2S There were 3,842 persons between ages 43-86
years examined at baseline and contributed follow-up information. At each examination,
photographs of the retina were taken and AMD was graded3. Fifteen year incidence of early
AMD (soft indistinct drusen or pigment abnormalities in the presence of drusen), exudative
AMD, and pure geographic atrophy were based on the event happening in the worse eye.
Progression of AMD was based on progressing two or more steps along a 6-step scale or
progressing from early to late AMD in either eye.5 History of alcohol intake and other medical
and lifestyle characteristics was obtained.? Heavy drinking was defined as 4 or more drinks
daily. A drink was defined as any of the following: 12 ounce beer, 4 ounce glass of wine, or
1.5 ounces of liquor. SAS version 9 (Cary, NC) was used to compute multivariate adjusted
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odds ratios from discrete logistic hazard regression models. All data were collected with
Institutional Review Board approval in conformity with all federal and state laws.

The distribution of baseline drinking characteristics is shown in Table 1. Men reported higher
alcohol consumption than women in all categories, except for wine drinking. Baseline heavy
drinking status and the incidence and progressed AMD is shown in Table 2. In men, after
controlling for age, systolic blood pressure, vitamin use, and history of smoking, there were
significantly higher odds of incident pure geographic atrophy among current compared to never
heavy drinkers. There were no other significant relationships among women or for incidence
and progression of other AMD outcomes.

Multivariate adjusted increasing trends among categories of baseline history of beer, wine,
liquor, and total drinking are shown in Figure 1. History of beer and liquor drinking were not
related to any of the incident AMD outcomes. History of increased wine drinking was inversely
related to the incidence of early AMD among women and directly related to the incidence of
pure geographic atrophy among men. History of increased alcohol drinking among women
was inversely related to exudative AMD. We also tested for non-linear effects in drinking
amounts and found no significant relationships (data not shown). In an analysis combining
incident AMD with progression of AMD, there was no relationship with any of the alcohol
variables (data not shown).

We had previously reported a relationship of a history of heavy drinking with the 10-year
incidence of exudative AMD.1 This was attenuated and no longer statistically significant at
the time of the 15-year follow-up. However, we did detect an increased risk in developing pure
geographic atrophy among heavy drinkers at the baseline examination compared to never heavy
drinkers. The confidence interval was wide because of small numbers suggesting the possibility
of a chance finding. Biologically, heavy drinking may cause oxidative damage to the retina
leading to the development of AMD.

There were few relationships investigating beer, wine, and liquor drinking separately.
Increased wine drinking among women showed a reduction in the risk of incident early AMD.
The antioxidant and anti-_})latelet aggregation properties in wines have been hypothesized to
explain this relationship.’ However, this relationship was not consistent among men or for
other AMD outcomes.

This study was limited by the relatively infrequent amount of drinking reported in this cohort
as well as the infrequency of late AMD. In addition, under-reporting of heavy or moderate
drinking may have resulted in misclassification, affecting our findings. In summary, there was
not consistent evidence for protective effects (e.g., moderate wine drinking) or detrimental
effects (e.g., heavy drinking) with the incidence or progression of AMD.

ACKNOWLEDGEMENT

The National Eye Institute provided funding for entire study including collection and analyses and of data EY06594
(R. Klein, B.E.K. Klein); RPB provided further additional support for data analyses. None of the authors have any
proprietary interests. Ronald and Barbara E. K. Klein were involved in design and conduct of the study, collection,
management, analysis, and interpretation of the data, and preparation, and review of manuscript. Michael Knudtson
was involved in conduct of the study, collection and analyses and interpretation of the data and preparation, and review
of manuscript.

References

1. Klein R, Klein BE, Tomany SC, et al. Ten-year incidence of age-related maculopathy and smoking
and drinking: the Beaver Dam Eye Study. Am J Epidemiol 2002;156:589-598. [PubMed: 12244027]

2. KleinRKIeinBEThe Beaver Dam Eye Study. Manual of Operations NTIS Accession No. PB91-149823
1991US Department of CommerceSpringfield, VA

Am J Ophthalmol. Author manuscript; available in PMC 2008 June 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Knudtson et al.

Page 3

. KleinRKleinBEKIeinAThe Wisconsin Age-Related Maculopathy Grading System, 1996-Final Report

NTIS Accession No. PB97-124218 1997US Department of CommerceSpringfield, VA

. Klein R, Klein BE, Linton KL, et al. The Beaver Dam Eye Study: visual acuity. Ophthalmology

1991;98:1310-1315. [PubMed: 1923372]

.Klein R, Klein BE, Knudtson MD, et al. The fifteen-year cumulative incidence of age-related macular

degeneration: The Beaver Dam Eye Study. Ophthalmology. 2006 Forthcoming.

. Cederbaum Al. Role of lipid peroxidation and oxidative stress in alcohol toxicity. Free Radic Biol Med

1989;7:537-539. [PubMed: 2693222]

. Obisesan TO, Hirsch R, Kosoko O, et al. Moderate wine consumption is associated with decreased

odds of developing age-related macular degeneration in NHANES-1. J Am Geriatr Soc 1998;46:1-7.
[PubMed: 9434658]

Am J Ophthalmol. Author manuscript; available in PMC 2008 June 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Knudtson et al.

Page 4

20
35

3.0

15
y

25

graphic
20

1.0
Odds Ratio
95% CI
Odds Ratio
95% CI

15

of Pure G

_|—
10

0.5
—t
—_
_*__
—

0.5

Outcome = Progression of AMD

I
0.0
I
0.0

Men
Women
Al
Men
Al
Men
Women
Al
Men
Women
Al
Outcome
Men
Women
Al
Men
Women
Al
Men
Women
Al
Men
Women

Women

Increased
Increased
Wine
Drinking
Increased
Drinking
Increased
Alcohol
Drinking
Increased
Increased
Wine
Drinking
Increased
Liquor
Drinking
Increased
Alcohol
Drinking

Liquor
Beer
Drinking

Beer
Drinking

20
25

15
20

15

Odds Ratio
95% CI

—_—
_—
—_—
—_—
—_—
—
—
_+._
—
10
Odds Ratio
95% CI

05

Outcome = Incidence of Early AMD
05
Outcome = Incidence of Exudative AMD
1
1
—_—
1.0

0.0
0.0

Men
Women
Al

Men
Women
Women
Al

Men
Women
Women
Women
Al

Men
Women
Women

Increased
Beer
Drinking
Increased
Wine
Drinking
Increased
Liquor
Drinking
Increased
Alcohol
Drinking
Increased
Beer
Drinking
Increased
Wine
Drinking
Increased
Liquor
Drinking
Increased
Alcohol
Drinking

Figure 1.

Multivariate adjusted 15-year cumulative incidence and progression of age-related macular
degeneration (AMD) by baseline drinking status, Beaver Dam Eye Study 1988-2005.

Odds ratios and 95% confidence intervals adjusted for baseline age categorically (43-54, 55-64,
65-74, 75-86 years), systolic blood pressure, vitamin use, smoking history and gender (where
appropriate) are plotted for a 1-step increase in the drinking variable for men, women, and men
and women combined (labeled all on the graph). The categories for beer, wine, liquor and all
alcohol drinking combined can be found in Table 1.
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Baseline drinking characteristics among men and women in the Beaver Dam Eye Study”™

Table 1

Drinking Characteristic Men (N=1538) Women (N=1971)
History of heavy drinking
Never 70.1 94.4
Past 254 5.2
Current 45 0.5
Beer drinking (avg. per week)
None 48.2 82.8
1to<2 7.9 5.0
210 <6 215 7.6
6 or more 22.5 4.6
Wine drinking (avg. per week)
None 87.4 87.6
1to<2 6.2 5.1
2 or more 6.5 7.3
Liquor drinking (avg. per week)
None 56.8 73.4
1 10.9 8.8
>1to<4 12.6 9.1
4 or more 19.6 8.7
Any alcohol drinking (avg. per week)
None to <1 321 60.3
1to<5 25.2 23.6
5to <7 9.7 4.6
71t0<28 28.6 111
28 or more 45 0.5

*
Only includes persons with AMD data available for incidence or progression analysis

TCochran-ManteI-HaenszeI test for gender difference adjusted for age
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