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Abstract
·AIM: To report the demographic characteristics of a sample

of population affected by exudative age-related macular de-

generation (AMD) in the region of Castilla-Leon (North- Cen-

tral Spain), and to compare them with a group of population

of the same age and from the same geographic area.

·METHODS: In this observational, prospective study, AMD

patients attending a regional reference clinic for photodynam-

ic therapy were interviewed. The patients reported their med-

ical history for high blood pressure, hyperlipemia and smok-

ing habit. Iris color was examined and classified as light

(green, blue and grey) or dark (hazel, brown, black).

·RESULTS: A total of 343 patients were interviewed. Mean

age at onset was 74.9 years (range 55 to 93), among whom

64.5% were female and 35.5% male. Iris color was rated as

light in 45.1% of the patients. Arterial hypertension (AH) was

present in 50% of the cases and 15.3% were on treatment

for hypercholesterolemia, and 30.2% of the patients were

smokers or had quit smoking (80.9% of males).

·CONCLUSION: The frequency of light colored iris is higher

among patients with exudative AMD. In our series, other risk

factors for exudative AMD were smoking habit in males, not

being on treatment for hypercholes-terolemia and being female.

·KEYWORDS: exudative age-related macular degene-ration;

iris color; smoking; blood pressure; hyperlipemia; smoking

habit
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INTRODUCTION

A ge-related macular degeneration (AMD) is a com-
mon cause of decreased visual acuity (VA) in de-

veloped countries [1]. Evidence from epidemiologic data
regarding the natural history of AMD suggests that
smoking, arterial hypertension and cataract surgery may
be related to AMD though it is not known what effect re-
duction of blood pressure and the cessation of smoking
might affect the incidence and progression of AMD [2].
Other factors that may be related are coronary disease,
female gender and hyperopia[3]. The association of AMD
with light colored irises is controversial [4, 5]. The aim of
this study is to evaluate the demographic characteristics
and risk factors to develop wet AMD among the popula-
tion of Castilla-Leon in North-Central Spain.
MATERIALS AND METHODS
Patients were studied who were recently diagnosed wet
AMD and had been referred from the different public
hospitals in Castilla-Leon to the regional reference centre
for photodynamic therapy at the Pio del Rio Hortega U-
ni-versity Hospital in Valladolid, Spain.
The patients and their relatives were informed about the
in-tended use of the information. A complete ocular ex-
amnation was performed and the color of the iris was
recorded. The irises were classified as light (green, blue
and grey) or dark (hazel, brown, black). Information re-
garding age, sex, treatment for arterial hypertension
(AH) and hypercholesterolemia (HC), smoking habits
and ophthalmic history was also recorded.
The patients were distributed in three age groups, consid-
ering the age when AMD was first diagnosed: Group 1
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comprised patients aged 55 to 65 years; Group 2 patients
aged 66 to 75; Group 3 patients older than 76.
The frequency of age, sex, AH, HC and smoking habit
was compared with that of a general population-based
enquiry for the same age-group in Castilla-Leon [6].
The distribution of irises color was compared with a con-
trol group with patients and relatives who attended the
ophthalmology clinic with conditions not related to
AMD within the same age group and geographic origin,
during the same period.
RESULTS
Three hundred and forty-three patients were examined
(221 female, 122 male), with the mean ages of 76.1
years (SD 7.2, range 60 to 95) for the whole group, 75.9
(SD 7.3, range 60 to 95) for females, 76.2 (SD 7.0,
range 61 to 91) for males. Table 1 describes the demo-
graphics of this group of patients compared with the gen-
eral population of the same region.
The prevalence of smoking habit, AH and HC for the
AMD population and the cantorl population is described
in Table 2.
The frequency of light colored irises was 50.4% (171 pa-
tients) among the patients with AMD and 10.6% among
the control population ( <0.001, Chi-square test).
DISCUSSION
Much is still discussed regarding risk factors for exuda-
tive AMD. Among the reported risk factors are age, hy-
peropia, lower level of education[7], female gender, cataract
surgery [3], smoking, non-drinking [8], genetics [2], arterial
hypertension, coronary disease and light colored irises [4].
Roca-Santiago [9] reported an increased risk among
patients with hypercholesterolemia. Other series consid-
ered that intake of fatty acids and hyperlipemia may con-
tribute to the appearance and progression of AMD [10].
Our series suggests that iris color, being female, and
smoking habit in males are strongly associated with ex-
udative AMD. We have been unable to detect a statisti-
cally significant association with AH. According to our
findings, HC may be a protective factor against exuda-
tive AMD.
The most remarkable risk factor in our series is the pres-
ence of light colored irises (OR 8.19). This finding a-
grees with other authors [4] and is in disagreement with
the results reported by Klein [5]. The differences among

these series may be related to different criteria for con-
sidering light/dark irises and to different ethnic compo-
nents among the populations studied. Longer series are
required to ascertain the influence of iris color.
The influence of the smoking habit has been reported in
previous series [2, 8]. This influence was only statistically
significant in the male population due to the low preva-
lence of smoking habit among the elderly female popula-
tion in our area. The changing habits in smoking will
soon reveal the real influence of this risk factor on the
appearance of exudative AMD.
The role of AH and serum levels of cholesterol has been
previously reported. The influence of AH on retinal
blood flow and its effect on AMD was reported by
Metelitsina [11], and there is a general agreement on
its pro-AMD effect. However, the role of hyperlipemia
may not be so clear. High cholesterol has been associat-
ed with AMD [12]. In our series, we are not able to affirm
whether the lower frequency of AMD in patients taking
hypolipemiants is related to the previous hypercholes-
terolemia or to the effect of the hypolipemiant drugs.
Our results suggest that AMD may appear more fre-
quently among patients with light colored iris, smoking
males, and those who are not on treatment for hyper-
cholesterolemia. Further prospective studies with longer
series of patients in different geographic settings are re-
quired to clarify the predisposing factors for AMD.

Table 1 Demographics of the studied population (age-related 
macular degeneration,AMD)compared with the distribution of 
the general population in Castilla-Leon (control) [6]                % 
 Age (years) Females Males 

55-65 50.3 49.7 
66-75 53 47 
≥75 60 40 

Control 

TOTAL 55.5 44.5 
55-65 64.3 35.7 
66-75 64.2 35.8 
≥75 64.7 35.3 

AMD(324) 

TOTAL 64.5 35.5 
P=0.001, Chi-square test 
Table 2  Frequency of high blood pressure (HBP), hyper- 
cholesterolemia (HCh) and smoking habit (SmH) in the 
studied population with AMD and the general population in 
Castilla-Leon (control)[6]                           % 
  HBP HCh SmH (M) SmH (F) 

55-65 39.5 35.8 71.2 9.5 
66-75 45.6 36.2 67.4 3.8 Control 
≥75 56.0 30.8 67.5 1.7 
55-65 44.4 5.9 33.3 9.1 
66-75 55.7 25.7 76.0 4.4 AMD 
≥75 58.1 12.4 71.4 0.0 

  P=0.5 P<0.001 P= 0.01 P=0.6 
M: Males; F: Females; Chi-square test 
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