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Abstract

Objective: To evaluate the design of spectacle lens-
es and daily spectacle use in presbyopes over 60
years of age with and without age-related macular
degeneration (AMD).

Methods: A cross sectional study was designed,
and a web questionnaire was distributed to a two
ophthalmological centers database of presbyopic
outpatients over 60 years of age with and without
AMD. The questionnaire included data of monofo-
cal, bifocal or multifocal spectacle use, and asked
whether the subjects used their spectacles full
day or only for reading purposes. A multivariate
logistic regression analysis was performed to test
whether full or part day spectacle use, and use of
multifocals or bifocals were associated with the
odds of AMD, controlling by age, gender and cata-
ract surgery.

Results: The sample included 780 subjects, of
which 379 (48.6%) had AMD; 61.3% were women.
Glasses were used only for near vision by 60.9%
of the individuals, while 26.0% used either bifo-
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cals or multifocals as full time wearers. Increasing
age (odds ratio [OR]: 1.04, 95% CI 1.02 to 1.06,
p<0.001), undergoing cataract surgery (OR: 3.10,
95%CI 2.07 to 4.65, p<0.001) and wearing glass-
es all day (OR: 1.94, 95%CI 1.29 to 2.91, p=0.001)
were associated with the presence of AMD.
Conclusions: We found an association between
the presence of AMD and full-time spectacle wear.
Further prospective controlled studies are neces-
sary to study the link between spectacle use and
AMD development.

Keywords: presbyopia, AMD, multifocal glasses,
bifocal glasses, monofocal glasses.

Presbicia y degeneracion macular
asociada a la edad: una encuesta sobre el
diseno de las lentes oftalmicas

Resumen

Objetivo: Evaluar el disefio de las lentes oftalmicas
y el uso diario de anteojos en présbitas mayores de
60 aflos con y sin degeneracion macular asociada a
la edad (DMAE).

Métodos: Se diseid un estudio transversal y se dis-
tribuy6 un cuestionario web a una base de datos de
dos centros oftalmoldgicos de pacientes externos
présbitas mayores de 60 afios con y sin DMAE. El
cuestionario incluia datos de uso de anteojos mo-
nofocales, bifocales o multifocales, y preguntaba
acerca de si los sujetos usaban los anteojos todo el
dia o sdlo para leer. Se realizé un analisis de re-
gresion logistica multivariada para comprobar si el
uso de anteojos durante todo el dia o parte de él y
el uso de gafas multifocales o bifocales se asociaba
con la probabilidad de padecer DMAE, teniendo
en cuenta la edad, el sexo y la cirugia de cataratas.
Resultados: La muestra incluyd 780 sujetos, de los
cuales 379 (48,6%) tenian DMAE; el 61,3% eran
mujeres. E1 60,9% de los individuos utilizaba ante-
ojos solo para ver de cerca, mientras que el 26,0%
utilizaba bifocales o multifocales a tiempo comple-
to. El aumento de la edad (odds ratio [OR]: 1,04;
IC 95%: 1,02 a 1,06; p<0,001), la cirugia de cata-
ratas (OR: 3,10; IC 95%: 2,07 a 4,65; p<0,001) y el
uso de gafas durante todo el dia (OR: 1,94; IC 95%:
1,29 a 2,91; p=0,001) se asociaron con la presencia
de DMAE.

Conclusiones: Encontramos una asociacion entre
la presencia de DMAE y el uso de anteojos a tiempo
completo. Son necesarios mas estudios prospecti-
vos controlados para estudiar la relacion entre el
uso de anteojos y el desarrollo de DMAE.
Palabras clave: presbicia, DMAE, lentes multifo-
cales, lentes bifocales.

Preshiopia e degenera¢cao macular
relacionada a idade: uma pesquisa sobre
design de lentes oftalmicas

Resumo

Objetivo: Avaliar o design de lentes oftalmicas e
o uso didrio de 6culos em presbitas acima de 60
anos com e sem degeneragdo macular relacionada
a idade (DMRI).

Métodos: Foi desenhado um estudo transversal e
um questionario web foi distribuido a uma base de
dados de dois centros oftalmoldgicos de pacientes
ambulatoriais presbidpicos com mais de 60 anos
de idade com e sem DMRI. O questionario incluiu
dados sobre o uso de 6culos monofocais, bifocais
ou multifocais e perguntou se os sujeitos usavam
6culos o dia todo ou apenas para leitura. Foi re-
alizada analise de regressao logistica multivariada
para verificar se o uso de 6culos durante todo ou
parte do dia e o uso de 6culos multifocais ou bifo-
cais estavam associados a probabilidade de sofrer
de DMRYI, levando em consideragao idade, sexo e
idade de cirurgia de catarata.

Resultados: A amostra incluiu 780 individuos,
dos quais 379 (48,6%) apresentavam DMRI; 61,3%
eram mulheres. 60,9% dos individuos usavam
dculos apenas para visao de perto, enquanto 26,0%
usavam Oculos bifocais ou multifocais em tempo
integral. Aumento da idade (odds ratio [OR]: 1,04;
IC 95%: 1,02 a 1,06; p<0,001), cirurgia de catarata
(OR: 3,10; IC 95%: 2,07 a 4,65; p<0,001) e uso de
dculos ao longo do dia (OR: 1,94; IC 95%: 1,29 a
2,91; p=0,001) estiveram associados a presenca de
DMRI.

Conclusdes: Encontramos associagdo entre a pre-
sen¢a de DMRI e o uso de dculos em tempo inte-
gral. Mais estudos prospectivos controlados sdo
necessarios para estudar a relagdo entre o uso de
dculos e o desenvolvimento da DMRI.
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Palavras-chave: presbiopia, DMRI, lentes multifo-
cais, lentes bifocais.

Introduction

Many risk factors related to age related macular
degeneration (AMD) have been described. Older
age, gender, genetic background, and certain life-
style habits such as smoking history, ultraviolet
light exposure, sedentarism, metabolic syndrome,
hypertension, and low vegetable intake have been
associated with the development of AMD'~. Myopic
refractive error is known to be protective for AMD
and some cross sectional studies have found that
more hyperopic refractions are positively correlated
with higher odds of developing AMD® !

Some aspects of the relationship between AMD
and hyperopic correction remain not well stud-
ied. Unresolved issues rise questions related with
the possible mechanisms at play, such as if the
risk is related with the hyperopic correction, the
amount of daily spectacle use or the design of
the glasses (multifocals vs. monofocals). Positive
lenses like the ones used in presbyopic years, have
been recently shown to increase choroidal thick-
ness by a significant amount'*"*. Our group has
shown recently that this increase is more pro-
nounced in AMD subjects, raising the question of
whether choroidal thickness modulation by spec-
tacle use could be a risk factor in AMD develop-
ment". Following this line of ideas, the aim of the
present study was to find the possible association
between the design and type of spectacle lenses
and the amount of time they are worn in daily life
by presbyopes 60 years old with or without AMD.

Material and methods

A web questionnaire was developed asking for
spectacle type and use in two unselected sam-
ples of adult subjects. The questionnaire was
distributed both among normal subjects on one
hand and subjects with AMD on the other. As
no intervention was performed (except gather-
ing data anonymously) the ethics committee of
the Argentinian Council of Ophthalmology, who

was consulted, waived approval for the study. The
questionnaire included data of age and gender,
past cataract or refractive surgery, usual monofo-
cal, bifocal or multifocal spectacle use, and sub-
jects were also asked whether they used their
spectacles full day or only for reading purposes.
This last question attempted to distinguish full-
time users (probably hyperopic presbyopes with
higher prescriptions) from those who only use
correction at near (probably emmetropic or low
hyperopic presbyopes). Myopic subjects were not
included in this study (the invitation to partici-
pate in the study mentioned that myopes should
not answer the questionnaire).

During the period between November 2023
and March 2024 the questionnaire was distrib-
uted among three low vision services attending
AMD subjects. These were Bordese, Foucault and
Suarez low vision optical stores, where consec-
utive AMD subjects were surveyed during the
mentioned period. The questionnaire was also
distributed simultaneously by email to a data-
base of 35,000 outpatients who regularly attended
scheduled ophthalmological clinical check-ups
in two ophthalmology centers (Drs. Iribarren
Eye Consultants and Quilmes Ophthalmology
Center). In this case, adult subjects aged 60+
without AMD were asked to answer the question-
naire and served as controls. For AMD subjects,
the separate questionnaire also inquired about
how many years they had been diagnosed with
the disease and asked about the treatment they
were currently receiving.

Statistical analysis

The results of age as a numerical variable
are expressed as mean and standard deviation.
Nominal variables like gender or spectacle use are
expressed as absolute frequency and percentage.
A multivariate logistic regression analysis was
performed to test whether full or part day spec-
tacle use, and use of multifocals or bifocals were
associated with the odds of AMD, controlling for
age, gender and cataract surgery. A p-value < 0.05
was taken as significant. Excel tables (Microsoft,
USA) and SPSS 25 statistical software (IBM,
USA) were used for the analysis.
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Table 1. Descriptive statistics of both groups.

With AMD Without AMD All subjects

N= 379 401 780

Age (mean +/- SD, years) 70.9+/-9.2 66.4+/-9.4 68.6+/-9.6
Females N=(%) 230 (60.7%) 248 (61.8%) 478 (61.3%)
Has undergone cataract surgery 48.2% 22.4% 34.9%

Has undergone refractive surgery 14.6% 9.6% 12.1%
Table 2. Association of key risk factors alone and in combination with AMD.

Variables Multivariate Odds Ratio (95% Cl) P value

Age 1.04 (1.02 to 1.06) p<0.001

(ataract surgery 3.10(2.07 to 4.65) p<0.001

For near only or full day 1.94 (1.2910 2.91) p<0.001

(l: confidence intervals. OR: odds ratio.

Results

Descriptive statistics of both groups are pre-
sented in Table 1. The sample consisted of 780 sub-
jects of which 379 had AMD (48.6%). There were
478 females (61.3%) and there were no significant
differences in the distribution of gender by groups
of AMD or control subjects. In all, 34.4% of sub-
jects had undergone cataract surgery and 12.1%
had undergone some type of refractive surgery to
avoid using spectacles. AMD subjects reported
higher frequency of cataract surgery than controls
(48.2% vs. 22.4%, p<0.001) and were in average
5 years older than the controls (p<0.01). Among
subjects with AMD, 129 (34.0%) were receiving
antiangiogenic treatment, 110 (29.0%) were under
vitamins and 35 (9.3%) used low vision aids. On
average, the time since diagnosis up to the time
of the interview in the low vision service was one
year for those with any type of AMD.

Regarding spectacle type, 60.9% of the individu-
als in the whole sample reported using glasses only
for near purposes, while 26.0% used either bifocals
or multifocals (and the rest reported no spectacle
use). When the question asked whether the spec-
tacles were used only for near or full time, 59.9%

reported using spectacles only for near compared
to 40.1% of full time wearers.

A logistic regression model was performed to
ascertain the effects of age, gender, cataract sur-
gery, refractive surgery, and type or time of spec-
tacle use, on the presence of AMD. The model
explained 19.7% (Nagelkerke R2) of the vari-
ance in AMD and correctly classified 68.1% of
cases. Increasing age (Odds ratio [OR]: 1.04, 95%
Confidence Intervals [CI] 1.02 to 1.06, p<0.001),
having cataract surgery (OR:3.10, 95% 2.07 to 4.65,
p<0.001) and using lenses full day (OR:1.94, 95%
1.29 to 2.91, p=0.001) were associated with the
presence of AMD. As was expected, the use of
multifocal or bifocal glasses compared to mono-
focal lenses was negatively associated with macu-
lar degeneration, but this was significant only in
univariate analysis (p<0.001, Table 2).

The model was adjusted for gender, refractive
surgery, and type of glasses.

Discussion

The relationship between refractive error and
AMD has been shown to be controversial to some
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extent'. To our knowledge, the study of the time
and type of spectacle use in presbyopic individu-
als as possible risk factors for AMD has not been
previously explored. The idea for this study was
developed by our group while working in myopia
control methods. It was known from the literature
that positive lenses applied to animals and humans
increased choroidal thickness within minutes,
whereas negative lenses decreased choroidal thick-
ness'>. It was also well known that longer myopic
eyes had 50 microns thinner choroids, and that
shorter hyperopic eyes had choroids 50 microns
thicker than those of their emmetropic peers'>°.
But the reason for these differences has only been
discussed in terms of longer eyes having thinner
choroids by a mechanical explanation'. Choroidal
thickness is classically understood as an adaptation
of the vascular tissue to longer or shorter eyes, with
well-determined circadian rhythms of changing
thickness'”. Recently, it was discovered that neg-
ative lenses in human subjects make the choroid
thinner in few minutes as was known from animal
studies'®, while positive lenses make the choroid
thicker'?, through a respective decrease or increase
in choroidal blood flow".

In novel experiments we demonstrated that the
choroid of adult subjects increased thickness when
reading with usual spectacles for 20 minutes by
25 microns, and that this increase was more pro-
nounced in AMD subjects®. In these last experi-
ments it was also shown that, with a special periph-
eral hyperopic defocus lens design, the choroidal
thickening produced by reading with usual spec-
tacles could be reversed in another 20 minutes of
reading with the special defocus spectacles. This
fact suggests that thicker choroids in hyperopes
could be in part due to the common use of positive
spectacles by humans, while the common use of
negative lenses in myopes would produce thinner
choroids.

The mechanism driving these changes is the
retinal decoding of defocus®, a mechanism
probably based on chromatic aberration detec-
tion which in turn sends a signal for STOP or
GROW in the developing eye'®. This retinal sig-
nalling involves dopamine amacrine cells, nitric
oxide in the inner retina, and the modulation of
the synthesis of retinoic acid in the pigmentary

epithelium or interleukin-6 in the choroid*2*. It
has been known that defocus governs choroidal
thickness and eye growth from experiments done
in animals and humans for more than 40 years
by now*.

On the other hand, the pathophysiology of
AMD comprises choroidal thickness and its
blood flow involving several molecules related
to inflammation and apoptosis** ?. In recent
years pachychoroidal diseases”” are thought as
complex interplay in which a thicker choroid
with increased blood flow may compress the
coriocapilaris with less perfusion, hypoxia and
less turnover of deposited lipofucsin at Bruck’s
membrane*®. In this sense molecules like reti-
noic acid and interleukine-6 could increase the
inflammatory process and pigmentary cells apop-
tosis at this level®.

In our defocus and AMD study, the recovery of
choroidal thickness with the peripheral hyperopic
defocus device was smaller in AMD cases®, which
would indicate that choroidal dysfunction and
choroidal thickening demanded by conventional
lenses in presbyopia could be a non-explored risk
factor in AMD. In the present cross-sectional
study, surveyed data show increased odds ratio
for the presence of AMD in full-time spectacle
wearers in the multivariate controlled analysis,
and a negative correlation for users of multifocals
or bifocals for AMD when compared to mono-
focals (univariate analysis). This could be in line
with some protective effect of certain multifocal
or bifocal glasses on the development of AMD
in presbyopic subjects. Nevertheless, some ques-
tions remain unanswered. Would monofocal use
of near-glasses by the phakic or pseudophakic
presbyopic patient be a non-explored risk factor
for the development of maculopathy? Would the
choice of multifocal or EDOF IOLs for cataract
surgery affect the possible prevention of future
AMD? Research in this area is in need before
glasses with choroidal control technology (with
Hyperopic Peripheral Defocus) are prescribed for
presbyopic subjects.

There are several limitations of the current
study. Validity and reliability of the questionnaire
were not tested. Furthermore, the study had a
cross-sectional design, and further well-designed
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studies are necessary to confirm or deny these
findings. Other authors have proposed that the
lower prevalence of AMD in myopic subjects
could be due to lower light intensity reaching
the retina in longer myopic eyes’'. It is inter-
esting to note that illumination is also crucial
in the modulation of choroidal thickness®. So
much could be explored in this sense. Another
important limitation in this study is that family
history of AMD and smoking for example, two
known risk factors for AMD, were not explored
in the survey. Future studies could explore these
and other known risk factors for AMD to include
them in the statistical models and find out to
what extent this possible new factor of reading
with plus lenses stays significant.

Conclusion

This study shows an association between con-
tinuous positive spectacle use for presbyopia
and presence of AMD. To find a possible causal
relationship in this sense, the incidence of new
cases of AMD should be explored on a population
basis in datasets that may include refractive error
data. Spectacle use could also be explored with
questionnaires like the present one, or even with
actual refractive error assessment in systematic
studies.
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