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Abstract

Age-related macular degeneration (AMD) is the leading cause of blindness
worldwide in an older patient population with the highest risk of disease de-
velopment in individuals older than 65 years. This study aims to estimate the
prevalence of AMD and its stages among the elderly population of Sofia city.
An observational study among elderly Sofia citizens, held as prophylactic oph-
thalmological examinations was performed. The participants underwent full
ophthalmic examination including autorefractometry, noncontact tonometry,
best-corrected visual acuity measurement, biomicroscopy, and indirect ophthal-
moscopy through a dilated pupil. Optical coherent tomography was performed
in cases with difficulties to determine the stage of AMD or when the visual acu-
ity did not correspond to the ophthalmoscopy findings. All participants were
asked to fill in informed consent and a specifically structured questionnaire
based on the modified Wolffson LVQOL questionnaire that was previously used
in the study in Eastern Bulgaria (in 2014 by Nencheva). Overall 700 patients,
with a median age of 74 years (69 to 96 years) met the inclusion criteria and
were enrolled in the study. The prevalence of AMD, early, intermediate and
late AMD was estimated as 26.1%, 14%, 6.6%, and 5.6%, respectively. Age was
strongly associated with the prevalence of AMD and its stages. The ageing of
the population in Bulgaria and worldwide and the large proportion of elderly
persons, affected by AMD, emphasize the necessity of regular ophthalmological
examinations of that part of the population. The timely diagnosis and treat-
ment are very important for diminishing of blindness and visual impairment.
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Introduction. The improvement of living conditions and quality of health-
care in the last decades leads to an increasеd quality and expectancy of life and
enlargement of the elderly population worldwide. According to most demographic
analyses and prognoses, the number of persons aged 65 years and above would
overdraw one billion by the year 2030 (16.7% of the world’s population) and 1.6
billion by 2050 [1]. The demographic situation is even worse in Bulgaria, where
the population is expected to diminish by 200 000 every 5 years with an increase
in the absolute and relative number of elderly persons, 26.6% of whom are ex-
pected to live in Sofia by the year 2050. Ageing is the major risk factor for many
diseases that expend economic, healthcare, and social resources. Blindness and
visual impairment are among the major health problems in seniors that reduce
their quality of life and have a very high financial, social and personal impact.

Age-related macular degeneration (AMD) particularly the neovascular form,
is the most common cause of blindness in individuals older than 60 years of age
and accounts for 8.7% of all blindness worldwide [2]. It is the main cause of visual
impairment in Europe [3].

AMD is a disorder that affects the macula within two disk diameters of the
fovea, predominantly in individuals older than 55 years. It is characterized by at-
rophy of photoreceptors and retinal pigment epithelium with or without choroidal
neovascularization [4]. The disease is generally painless with an asymmetric af-
fection and in the early stages, patients often do not realize that they have a
problem, which increases the risks of late treatment and complications. There are
many classifications of AMD. The most popular defines two forms of the disease:
dry, which accounts for 85% of cases and includes drusen and geographic atrophy
(GA), and exudative (wet). The clinical classification scale categorizes the stages
of the disease – early, intermediate, and late, and is valuable for predicting the
risk of late AMD. Ageing is the major risk factor for AMD even though other risk
factors were reported in different studies [5].

This study aimed to evaluate the prevalence of AMD and its stages among
the elderly population of Sofia city, the capital of Bulgaria.

Аn observational study among Sofia citizens aged 65 years and above was
conducted in “Alexsandrovska” University Hospital in Sofia. The participants
were enrolled in the study after subscription for free prophylactic ophthalmic
examinations. In our country, many people who are not aware of health problems
prefer to go to organized campaigns at teaching institutions rather than visiting
an ophthalmologist.

This study was performed in accordance with the Helsinki Declaration. In-
formed consent was obtained from each person.

Patients were asked to fill in a structured questionnaire, specifically gener-
ated for that study based on the modified LVQOL questionnaire that was used
in the study held in Eastern Bulgaria in 2014 by Nencheva [6]. It consisted
of four sections: demography (name, age, sex), medical history, ophthalmolog-
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ical complaints, and coexisting ophthalmic and systemic diseases. All patients
underwent a general ophthalmological examination according to a standardized
protocol that included autorefractometry, noncontact tonometry, best-corrected
visual acuity measurement (standard Snellen chart), biomicroscopy, and indirect
ophthalmoscopy through a dilated pupil. Optical coherent tomography (OCT)
was performed in cases with difficulties to determine the stage of AMD or when
the visual acuity did not correspond to the ophthalmoscopy findings.

The clinical classification system (Beckman classification) based on fundus
lesions assessed within 2 disc diameters of the fovea was used [5]. Large drusen
were defined as those over 125 µm in the smallest diameter, which is a distance
approximating the width of the central retinal veins in the area of crossing the
optic disc margin. Small drusen were defined as those with a diameter smaller
than one-half that of large drusen (< 63 µm). Persons with drusen smaller than
63 µm and no pigmentary abnormalities (hyperpigmentation, hypopigmentation)
were considered to have normal ageing changes. Early AMD was defined by the
presence of medium drusen (>63 µm but ≤ 125 µm) and no AMD pigmentary
abnormalities. Intermediate AMD was defined as either any soft drusen and pig-
mentary abnormalities or large drusen (> 125 µm) with a large drusen area and/or
any pigmentary abnormalities. Late age-related macular degeneration was defined
as the presence of signs of geographic atrophy of exudative AMD (any of the fol-
lowing: pigment epithelial detachment, subretinal haemorrhage, visible subretinal
new vessels, or subretinal fibrous scar) [5].

To analyze the age-specific prevalence of AMD the participants were divided
into four groups according to their age (in 5 years intervals): group 1 – 65 to 69
years, group 2 – 70 to 74, group 3 – 75 to 79, and group 4 – aged 80 years and
above. The age-specific prevalence was calculated as a proportion of persons with
AMD and its forms in each age category.

Results. Overall 700 persons met the inclusion criteria (age 65 years and
above and residence in Sofia city). Exclusion criteria: Unclear ocular media. All
subjects were aged between 65 and 96 years with a median age of 74 years, an
interquartile range (IR) of 69 to 80 years. Women were the prevalent group –
64.1% and had lower median age compared to men. Patient demographic data
are summarized in Table 1. According to the self reported data, 58% of the

T a b l e 1

Demographic data

Age groups (years)
65–69 70–74 75–79 80 and above

Sex distribution (in numbers)
Male 47 62 59 84
Female 151 109 93 95

The relative ratio of each аgе group (in %) 28.3% 24.4% 21.7% 25.6%
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participants had arterial hypertension, 18% had ischemic heart disease, 13.4% had
diabetes mellitus 18.6% of whom had diabetic retinopathy (16.7% nonproliferative
and 3.6% proliferative).

Small druses (druplets) that are accepted as normal age-related changes were
not a subject of our discussion.

AMD was diagnosed in 26.1% of the subjects. The prevalence of early, inter-
mediate, and late AMD in the studied cohort was estimated as 14%, 6.6%, and
5.6%, respectively. The prevalence of all stages of the disease increased with the
increase of age and the maximum values were recorded among the oldest indi-
viduals (aged 80 years and above) (Table 2). According to the univariate binary
logistic regression analysis, age was strongly associated with the prevalence of
AMD and its types. The people without AMD were over three years younger
than those with AMD, 73.8 and 77.1 years, respectively. The averаgе prevalence
of early AMD was estimated as equal for both eyes (13%) but in either of the eyes,
it was 14%. It was also found that the average age of persons with AMD tended
to increase with the severity of the stage and was the highest among patients with
late AMD. That finding also demonstrated the correlation between the disease
and age.

The persons with AMD in at least one of the eyes were estimated as 183,
69% women, and 31% men, with the sex-specific prevalence of 26.3% and 25.8%,
respectively. In the studied population, males were more often affected by the
intermediate and late stages of the disease whereas females were by the early
stages (Table 2). However, sex was documented to be a factor with borderline
significance for the prevalence of AMD, p ≈ 0.01.

T a b l e 2

The absolute and relative ratio of persons with AMD by age and sex and the average age of
persons with AMD and its stages in at least one of the eyes

Early AMD Intermediate AMD Late AMD AMD
Age

(in years) In % Number In % Number In % Number In % Number

65–69 7.6% 15 2.0% 4 0.5% 1 10.1% 20
70–74 14.6% 25 7.6% 13 4.1% 8 26.1% 46
75–79 17.1% 26 8.6% 13 5.9% 9 31.6% 48
over 80 17.7% 32 8.8% 16 11.6% 21 38.1% 69
Total 14.0% 98 6.6% 46 5.6% 39 26.1% 183

Male 12.3% 31 6.75% 17 6.7% 17 25.8% 65
Female 15.0% 67 6.47% 29 4.9% 22 26.3% 118

Mean age (in years)
Mean age 76.3 77.5 79.8 77.1
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The proportion of persons with AMD in at least one of the eyes was the
smallest among the youngest participants (65 to 69 years) (10.1%) and increased
with age reaching its maximum of 38.1% among individuals over the age of 80
years. The correlation between the age and the prevalence of AMD was proved
as statistically significant for any of the eyes as well as in either eye, p < 0.001.
Dry AMD represented 88.5% of all cases with AMD.

The prevalence of geographic atrophy (GA) was 4.9% and increased with
age from 0.5% in persons from 65 to 69 years to 10.5% among those aged 80
years and above. The estimated prevalence of wet AMD was calculated at 3%
and demonstrated a sevenfold increase with age from 1 to 7.2%. In the studied
population, females who were affected by dry AMD and GA were much more than
males but a statistically significant correlation with sex was not proved.

Discussion. The prevalence of AMD worldwide varies in wide ranges from
14 to 36%, with a mean of 27%. It has to be emphasized that our study included
only self-selected persons and that fact may point to difficulties in comparing with
other reported data. The estimated prevalence of AMD in the studied population
of Sofia was 26.1%. It was higher than the reported in India (18.7% and 22.3%)
[7], and Alabama (24.8%) [8], and lower than estimated in Norway [9], and Nepal
(35.4%) [10]. The prevalence of AMD in Sofia city demonstrated a fourfold in-
crease with age from 10.1 to 38.1% and corresponded to the data for the same age
categories in other reports [11].

In our study in synchrony with other reports in Europe, the prevalence of
AMD was found to have an insignificant association with the sex [9, 12]. Males
were more affected by intermediate and late AMD, which was also observed by
other authors, but it should be emphasized that the studied population included
only self-selected persons. In addition, the median age of males in the studied
cohort was significantly higher compared to females which could contribute to the
mentioned findings [8].

The prevalence of early AMD among the studied population was lower than
reported in the Beaver Dam Eye Study (20.3%), Los Angeles Latino Study (15.8%),
and Rotterdam Study (17.1%) [13]. Recently, the prevalence of early AMD in Eu-
rope was found to increase from 3.5% in subjects aged 55 to 59 years to 17.6% in
those aged 85 years and older which is very similar to our data [12].

For late AMD the prevalence increased with age from 0.5 to 11.6% and fol-
lowed the trend estimated in other studies in Europe [14, 15] and the UK (from
4.8 to 12.2% among persons aged 80 years and above) [16].

Drusen were less often found in the Bulgarian population than in the Tromso
Study – 34.9% [9], EUREYE – 36.5%, and other studies among the Caucasian
race of the same age [15]. Our findings that the proportion of druses was the
lowest among the participants before 70 years of age and progressively increased
with ageing proved the correlation of drusen with the age and corresponded to
the data in other reports [17].
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The prevalence of wet AMD in our study (3%) was equal to the reported in
France, higher than the mean calculated in Europe (2.3%), Netherlands (2.5%),
and Spain (1.3%), and lower than the data from Norway (3.5%), Italy (3.7%), Ire-
land and Estonia (3.8%), and Greece (4.7%) [15]. The tendency of increasing the
age-specific prevalence with ageing corresponded to the estimated in the UK [16].

Geographic atrophy in either of the eyes was found in 4.9% of the studied
cohort with a significant increase in the prevalence with increasing age from 0.5
to 10.5%. The progressive increase of the prevalence with age corresponded to the
trend reported in other studies but the average and the age-specific prevalence
especially in the last age strata was estimated to be higher [15,16].

The statistical analysis of the prevalence of AMD among the studied cohort
demonstrated a correlation with age, cataracts, and cataract surgery as reported
by other authors [10, 18]. Several studies confirmed the correlation of AMD with
some coexisting diseases, personal habits, and genetic and environmental factors.
Based on those findings we could speculate that the high levels of arterial hy-
pertension, diabetes mellitus, smoking, and unprotected exposure to sunlight in
Bulgaria could contribute to the higher level of AMD, as well as it was reported
for the cataract development [19].

The assessment of the prevalence of AMD and its impact on the population is
essential for adequate health care planning and provision. It has to be noted that
the presented study was observational and included only self-selected persons.
Therefore, the results, recorded in the study of the elderly population in Sofia
require validation through a longitudinal population-based study like “The Sofia
Eye Survey” made by the team of professor Vassileva in 1995, which to the best
of our knowledge is the only population-based study in Bulgaria [20].

Conclusions. The high prevalence of AMD estimated in our study, and
the great proportion of persons who were unaware that they were affected by the
disease require further public health campaigns. Regular ophthalmic examinations
of the elderly population and the diminishing of the modifiable coexisting risk
factors for AMD development will lead to timely diagnosis and treatment of AMD,
which will minimize blindness and visual impairment in Bulgaria.

REFERENCES

[1] Christensen K., G. Doblhammer, R. Rau, J. W. Vaupel (2009) Ageing pop-
ulations: the challenges ahead, Lancet (London, England), 374(9696), 1196–1208.

[2] Bourne R. R. A., G. A. Stevens, R. A. White et al. (2013) Causes of vision loss
worldwide, 1990–2010: A systematic analysis, Lancet Glob. Heal., 1(6), e339–349.

C. R. Acad. Bulg. Sci., 77, No 9, 2024 1405



[3] Bourne R. R. A., J. B. Jonas, S. R. Flaxman et al. (2014) Prevalence and
causes of vision loss in high-income countries and in Eastern and Central Europe:
1990–2010, Br. J. Ophthalmol., 98(5), 629–638.

[4] Ardeljan D., C.-C. Chan (2013) Aging is not a disease: Distinguishing age-
related macular degeneration from aging, Prog. Retin. Eye Res., 37, 68–89.

[5] Ferris F. L., C. P. Wilkinson, A. Bird et al. (2013) Clinical classification of
age-related macular degeneration, Ophthalmology, 120(4), 844–851.

[6] Nencheva B. (2014) Blindness and low vision in Eastern Bulgaria – A contemporary
approach, Dissertation summary, Varna, Medical University of Varna, 8–12.

[7] Raman R., S. S. Pal, S. Ganesan et al. (2016) The prevalence and risk factors for
age-related macular degeneration in rural-urban India, Sankara Nethralaya Rural-
Urban Age-related Macular degeneration study, Report No. 1, Eye, 30(5), 688–697.

[8] Neely D. C., K. J. Bray, C. E. Huisingh et al. (2017) Prevalence of undiagnosed
age-related macular degeneration in primary eye care, JAMA Ophthalmol., 135(6),
570–575.

[9] Erke M. G., G. Bertelsen, T. Peto et al. (2012) Prevalence of age-related
macular degeneration in elderly caucasians: The Tromso eye study, Ophthalmology,
119(9), 1737–1743.

[10] Thapa R., S. Khanal, H. S. Tan et al. (2020) Prevalence, Pattern and Risk
Factors of Retinal Diseases among an Elderly Population in Nepal: The Bhaktapur
Retina Study, Clin. Ophthalmol., 14, 2109–2118.

[11] Lee P. P., Z. W. Feldman, J. Ostermann et al. (2003) Longitudinal prevalence
of major eye diseases, Arch. Ophthalmol., 121(9), 1303–1310.

[12] Colijn J. M., G. H. S. Buitendijk, E. Prokofyeva et al. (2017) Prevalence of
Age-Related Macular Degeneration in Europe: The Past and the Future, Ophthal-
mology, 124(12), 1753–1763.

[13] Klein R., S. M. Meuer, C. E. Myers et al. (2014) Harmonizing the Classification
of Age-related Macular Degeneration in the Three Continent AMD Consortium,
Ophthalmic Epidemiol., 21(1), 14–23.

[14] Rudnicka A. R., Z. Jarrar, R. Wormald et al. (2012) Age and gender vari-
ations in age-related macular degeneration prevalence in populations of European
ancestry: A meta-analysis, Ophthalmology, 119(3), 571–580.

[15] Augood C. A., J. R. Vingerling, P. T. V. M. De Jong et al. (2006) Preva-
lence of age-related maculopathy in older Europeans: The European Eye Study
(EUREYE), Arch. Ophthalmol., 124(4), 529–535.

[16] Owen C. G., Z. Jarrar, R. Wormald et al. (2012) The estimated prevalence
and incidence of late stage age related macular degeneration in the UK, Br. J.
Ophthalmol., 96(5), 752–756.

[17] Lindekleiv H., M. G. Erke (2013) Projected prevalence of age-related macular
degeneration in Scandinavia 2012–2040, Acta Ophthalmol., 91(4), 307–311.

[18] Fraser-Bell S., F. Choudhury, R. Klein et al. (2010) Ocular Risk Factors
for Age-Related Macular Degeneration: The Los Angeles Latino Eye Study, Am. J.
Ophthalmol., 149(5), 735–740.

[19] Vassileva P., T. Parvova-Djurova, G. Parvanov (1991) Prevalence of Lens
Opacities in a Population-Based Survey in Sofia District: A Preliminary Report. In:
Developments in ophthalmology, Basel, Karger Publishers, 21, 49–54.

1406 E. Marinova, E. Mermeklieva



[20] Vassileva P., S. C. Gieser, S. Vitale et al. (1996) Blindness and visual impair-
ment in Western Bulgaria, Ophthalmic Epidemiol., 3(3), 143–149.

1National Center of Public Health and Analyses,
Public Health and Health Risk Directorate, 15 Akad. Ivan Evstratiev Geshov Blvd,
1431 Sofia, Bulgaria
e-mail: dok.e.marinova@gmail.com

2Clinic of Ophthalmology, Lozenetz University Hospital,
Medical Faculty, Sofia University “St. Kliment Ohridski”, 1 Eliezer Papo St,
1407 Sofia, Bulgaria
e-mail: elenamermeklieva@yahoo.com

C. R. Acad. Bulg. Sci., 77, No 9, 2024 1407

mailto:dok.e.marinova@gmail.com
mailto:elenamermeklieva@yahoo.com

