Journal of Optometry 18 (2025) 100571

Journzl Qptometry

Journal Qptometry

www.journalofoptometry.org

ORIGINAL ARTICLE

Impact of high myopia on visual disability and its causes .

in a Spanish cohort

Pablo Arlanzon-Lope®*, Daniel Fernandez-Pedruelo®, Belén Alvarez-Arauzo?,
Ruben Cuadrado-Asensio®, Maria Teresa del Alamo-Martin®, Rosa Maria Coco-Martin®<¢

3 Grupo de Investigacion de Retina, Instituto de OftalmoBiologia Aplicada (I0BA), Departamento de Cirugia, Oftalmologia,
Otorrinolaringologia y Fisioterapia, (Facultad de Medicina), Universidad de Valladolid, Valladolid, Spain

b Unidad de investigacion social en salud y enfermedades raras, Departamento de Sociologia y Trabajo Social, Facultad de Educacion
y Trabajo Social, Universidad de Valladolid, Valladolid, Spain

¢ Centro en Red de Medicina Regenerativa, y Terapia Celular de Castillay Ledn, Valladolid, Spain

94 Unidad de Excelencia, Instituto de OftalmoBiologia Aplicada (I0BA), Universidad de Valladolid, Valladolid, Spain

Received 20 April 2025; accepted 14 June 2025
Available online 9 August 2025

KEYWORDS Abstract

Pathologic myopia; Purpose: To evaluate visual disability (VD) and associated functional limitations in a Spanish High
Visual disability; Myopia (HM) cohort using various disability scales and to identify the main causes of this disabil-
Blindness; ity and its impact on daily life.

Functional Methods: This observational study reviewed HM (spherical equivalent (SE)<-6 D) adults clinical
limitations; records at IOBA from January 2023 to June 2024. Exclusion criteria included incomplete data
Myopic macular and having different pathologies other than pathologic myopia. VD was classified using ICD-10,
atrophy ICD-11, and Wecker scales. R was used for statistical analysis.

Results: We analysed 600 eyes from 300 patients (73.7 % women, mean age 57.6 + 15.3 years,
mean SE -13.04 + 6.03 D, mean LogMAR visual acuity 0.52 + 0.72). According to ICD-11, 7.6 %
had mild VD, 12.3 % moderate, 4.7 % severe, and 2.7 % were blind. Wecker scale showed 46.7 %
had VD. VD patients were older (p-value= 5.81 x 10"7) and had more negative SE (p-
value=7.96 x 107'3). No sex differences in VD or pathology frequency were found. Myopic macu-
lar atrophy (MMA) (OR=7.816), retinal detachment (OR=3.956), amblyopia (OR=3.455), neovas-
cularization (OR=2.668), SE (OR=1.115), and age (OR=1.040) were statistically significant key
factors (p-value<0.05) for greater VD.
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Conclusion: This study highlights a significant VD in a Spanish HM cohort being MMA the main
cause. Age and SE were found to be relevant factors, as well.This helps to indentify patients
more in need of visual rehabilitation.

© 2025 The Author(s). Published by Elsevier Espana, S.L.U. on behalf of Spanish General Council
of Optometry. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

High myopia (HM) is an ocular condition characterized by
an ametropia with a spherical equivalent (SE) <-6 diopters
(D) or an axial length (AL) exceeding 26 mm. Pathologic
myopia (PM) refers to myopia accompanied by specific ocu-
lar changes, such as staphyloma or myopic macular degen-
eration (MMD)."? It is estimated that 1.4 million people
worldwide are affected by myopia, 11.6 % of whom have
HM,? and 3 % of the global population may experience PM,
which can lead to irreversible vision loss.* Projections indi-
cate that by 2050, the prevalence of myopia will double,
while HM will increase fivefold compared to 2000.° In
Europe, approximately 22.9 % of the population is esti-
mated to be myopic,> while in some Asian subpopulations,
myopia affects around 95.5 %, with 19.5 % having HM.®
Notably, the prevalence of HM in Spain is among the highest
in Europe, highlighting the relevance of studying the
impact of PM in this population.’

Visual disability (VD) due to PM is an escalating concern,
as it is the leading cause of low vision and blindness in
approximately 7 % of the European population®® and
12—27 % of the Asian population.'®'" In 2015, it was esti-
mated that 10 million people worldwide had VD due to
myopic maculopathy, with 3.3 million affected by blind-
ness. Projections suggest that by 2050, without interven-
tions, VD due to myopic maculopathy will affect
55.7 million people, with 18.5 million cases of blindness.'?
Therefore, PM is the second leading cause of VD or blind-
ness globally, particularly among younger individuals, as it
encompasses a range of pathologies that can significantly
impair visual acuity (VA).

In Spain a study identified PM as the leading cause of
visual disability and blindness among institutionalized
patients'® and data from the Spanish National Blind Associa-
tion (ONCE) show that HM accounted for 21.1 % of all affili-
ates and 17.6 % of new cases in 2023. However, this data has
some biases as institutionalized patients do not represent
the entire population and ONCE applies specific criteria for
patient admission. Underlying pathologies have been previ-
ously described.? Several studies have identified MMD, optic
nerve neuropathies (ON), particularly glaucoma, and retinal
detachment, as the primary contributors to visual disability
in patients with HM. "

The significance of this disease lies not only in its detri-
mental effects on visual function but also in its impact on
psychosocial well-being, as well as its considerable eco-
nomic burden due to the associated loss of productivity.'®
VD can limit independence, participation in work and social
activities, and overall quality of life. Therefore, it is crucial
to evaluate not only VA but also the functional limitations
and the impact of disability on the daily lives of people
with HM.

However, comparing rates of VD, its causes, and applica-
bility across studies is often challenging due to varying defi-
nitions of VD and blindness. Some studies use the eye as the
unit of analysis, while others assess the individual, to assess
their health conditions, including the visual deficiency, and
their interaction with the environment.'® In 2005, the World
Health Organization (WHO) classified VD into four categories
based on the VA of the better eye, according to the Interna-
tional Classification of Diseases, 10th revision (ICD-10)."”
ICD-11 further refined these categories by splitting the "mild
or no visual impairment” group into two subcategories. '® It is
important to note that criteria for defining legal blindness
vary between countries. Furthermore, in Spain, the Wecker
scale has been used as objective criteria and authoritative
criterion to recognice the permanent incapacity for work
(Pl) for specific professions and determine elegibility for
subsequent rights or welfare benefits by the Instituto Nacio-
nal de la Seguridad Social. In this context, the Wecker scale,
which still considers the VA of both eyes, remains as a useful
medical criterion to quantifying vision loss.

As previously mentioned, reported data suggest that PM is
a leading cause of VD and blindness in Spain. This, coupled
with the increasing prevalence of HM and its associated com-
plications, has significant implications for planning social
services.® Furthermore, as demonstrated by our group, the
clinical behavior of Spanish patients with PM differs from
that observed in other populations, particularly Asian popu-
lations. Specifically, we found variations in the proportion of
staphyloma or peripapillary atrophy. More importantly, we
observed a lower rate of progression to advanced categories
within the Meta-PM classification of MMA in Caucasian Span-
ish patients.’® Thus, it is crucial to collect data on the clini-
cal presentation of Caucasian myopic patients to enable
comparisons across diverse populations.

Therefore, the objective of this study was to assess the
prevalence and severity of visual disability and associated
functional limitations in a Spanish HM cohort, using various
visual disability scales to categorize patients. This approach
will facilitate comparisons of VD rates with those reported
in other studies and aid in identifying and compare the pri-
mary contributing pathologies.

Materials and methods
Design

This was an retrospective, observational study conducted on
a single-centre cohort, adhering to the principles of the Hel-
sinki Declaration of 1964 (latest amendment, 2013). The
study was approved by the Clinical Research Ethics Commit-
tee of the Valladolid East Health Area with code PI-21-2161.
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Participants

Medical records of HM patients attending the Instituto de
Oftalmobiologia Aplicada (IOBA) were reviewed from 2023
to early 2024. An inclusion criterion of a SE of less than -6 D
was used for diagnosing HM, as AL measurements were
unavailable for every patient due to the retrospective
nature of the study. For pseudophakic patients, the pre-sur-
gical SE was used. Exclusion criteria were incomplete data
and pathologies not related to HM apart from those stated
therewith.

Variables

A database was created to collect study variables, including
age, sex, SE, VA, ICD-10 scale, ICD-11 scale, Wecker scale
and the presence of various pathologies in each eye. The col-
lected pathologies included myopic maculopathy (catego-
rized as 4 by META-PM scale?®), retinoschisis outside the
fovea, foveoschisis, epiretinal membrane, macular hole;
active CNV, Fuchs spot, retinal detachment history, ambly-
opia, glaucoma or dome shaped macula (DSM) with fluid. All
pathological features were reviewed by an expert ophthal-
mologist. Visual disability was assessed using the ICD-10,
ICD-11, and Wecker scales.
The ICD-10" classifies patients into four categories:

e Mild or no VD: VAis > 6/18 (0.3 decimal).

e Moderate VD: VA is > 6/60 (0.1 decimal) and < 6/18 (0.3
decimal).

e Severe VD: VA is > 3/60 (0.05 decimal) and < 6/60 (0.1
decimal).

e Blindness: VA is < 3/60 (0.05 decimal).

The ICD-11'® divides patients into five categories:

e No VD: VAis > 6/12 (0.5 decimal).

e Mild VD: VA > 6/18 (0.3 decimal) and < 6/12 (0.5 deci-
mal).

® Moderate VD: VA is > 6/60 (0.1 decimal) and < 6/18 (0.3
decimal).

e Severe VD: VA is > 3/60 (0.05 decimal) and < 6/60 (0.1
decimal).
e Blindness: VA is < 3/60 (0.05 decimal).

Both scales refer to the VA of the better eye.

Wecker scale divides patients into three levels of VD
according to Table 1.

Wecker scale uses the decimal VA of both eyes and assigns
a percentage of VD, which falls within three categories of
VD.

Statistical analysis

Data were collected in an Excel spreadsheet (Microsoft, Red-
mond, USA) and exported to the Statistical Programme for
the Social Sciences (IBM, Armonk, USA, version 27). Quanti-
tative variables are expressed as mean + standard devia-
tion, and qualitative variables as percentages. Numerical
variables were described using means and standard devia-
tions (SD). Differences in means were assessed using Welch’s
two sample t-test and one-way ANOVA, followed by Holm-
Sidak post-hoc correction for multiple comparisons. Numeri-
cal variables with asymmetric distributions were described
by their medians and interquartile ranges (IQR), and differ-
ences in population ranks were evaluated using the Wilcoxon
test and Kruskal-Wallis test (followed by Dunn’s post-hoc).
Categorical variables were described using frequencies, and
associations were tested using Pearson’s Chi-squared test or
Fisher’s exact test. The strength of association was mea-
sured using Odds Ratios (OR) and confidence intervals (Cl).
Agreement between vision loss scales was assessed using the
Cramer’s V index. Risk models for vision loss were developed
using ordinal logistic regression, with age, sex and visual
pathologies as predictors. A significance level of 0.05 was
used for all tests. All statistical analyses were performed by
Biostatista (Palencia, Spain) using R programming language
v4.4., with the following packages: broom, gtsummary,
MASS and purr. To determine the percentage of patients who
had VD, the patient was considered the unit of analysis.
However, to assess the frequency of pathologies, the eye
was used as the unit of analysis with each eye assigned an
ICD-11 classification. This approach was used to facilitate

Table 1  Wecker scale.
Visual acuity Worse eye
Better eye <0.05 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
1.0 33 24 17 13 10 7 5 4 2 1 0
0.9 36 28 20 15 12 10 8 6 5 3
0.8 38 30 22 18 15 12 10 9 7
0.7 41 33 25 20 17 15 13 11
0.6 44 36 28 25 21 18 16
0.5 48 40 32 28 25 22
0.4 53 45 37 32 29
0.3 59 51 43 39 Degree of incapability
0.2 69 60 52 Partial Pl between 24 and 36 %
0.1 84 76 Total Pl between 37 and 50 %
<0.05 100 Absolute PI bigger than 50 %

Pl: permanent incapability.
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comparisons with other studies. We excluded patients with
incomplete records or those with pathologies unrelated
to HM.

Results

The study included a total of 300 patients (600 eyes). Of
these, 73.7 % were female, with a mean age of
57.6 + 15.3 years. The mean SE was —13.52 + 6.06 D for the
right eye and —13.30 £ 6.0 for the left eye. The mean VA on
the LogMAR scale was 0.52 + 0.72 considering both eyes. A
difference of more than 2D in SE between the two eyes was
observed in 111 patients (37 %). Fifty eyes were reported to
have undergone cataract surgery. Patient classification
according to the ICD-10 and ICD-11 scales is presented in
Figs. 1 and 2, respectively.

However, 46.7 % of patients exhibited some degree of dis-
ability when classified according to the Wecker scale as
shown in Fig. 3.

Cramers V was used to test the degree of concordance
between the Wecker scale and the ICD-11 scale. A value of
0.535 was found, indicating only a moderate degree of
agreement between the two scales.

Hypothesis testing was conducted to evaluate the possi-
ble influence of age and SE on VD, using ICD-11 scale for
each eye. The results are presented in Table 2.

In a post-hoc analysis, patients with no disability in ICD-
11 scale were found to be significantly younger compared to
those with mild VD (p-value=4.30 x 10, one way ANOVA
with Holm correction), moderate VD (p-value=7.37 x 107,
one way ANOVA with Holm correction), severe VD (p-
value=9.70 x 107'°, one way ANOVA with Holm correction)
and blindness (p-value=2.18 x 1072, one way ANOVA with
Holm correction). Regarding SE, patients with no disability
had less myopic SE compared to those with mild VD (p-
value=1.66 x 10, one way ANOVA with Holm correction),
moderate VI (p-value=3.25 x 107'3, one way ANOVA with
Holm correction), severe VD (p-value=0.028, one way ANOVA
with Holm correction) and blindness (p-value=3.83 x 1078,
one way ANOVA with Holm correction).

Furthermore, another post-hoc analysis using Wecker
scale revealed that patients with no disability were signifi-
cantly younger compared to those with partial Pl (p-
value=2.22 x 10, one way ANOVA with Holm correction),
total PI (p-value=1.86 x 10, one way ANOVA with Holm cor-
rection) and absolute Pl (p-value=3.83 x 107'°, one way

= Mild or no deficiency
= Moderate
Severe

= Blindness

Fig. 1  Visual disability according to the ICD-10 classification.

27

= No deficiency

Mild

Moderate

Severe

= Blindness

Fig. 2  Visual disability according to the ICD-11 classification.

ANOVA with Holm correction). Regarding SE, patients with
no disability had less myopic SE compared to those with par-
tial PI (p-value=0.007, one way ANOVA with Holm correc-
tion), total PI (p-value=0.007, one way ANOVA with Holm
correction) and absolute Pl (p-value=1.48 x 107, one way
ANOVA with Holm correction).

Fig, 4 presents the percentage of eyes showing the patho-
logical conditions considered in the study. We found no sig-
nificant statistical difference in the presence of pathologies
between men and women (p-value > 0.05).

Based on the study by Coco et al. ' our sample was
divided into three age groups: <50; [50-70) and > 70. We
then evaluated the Odds Ratio for presenting each pathology
in each age group. Results are presented in Table 3, with
only statistically significant odds ratios shown, as the
remaining pathologies did not exhibit significance.

We also evaluated the risk of presenting pathology with
each 1-diopter decrease in SE. We found that MMA
(OR=1.100, 95% CI=[1.051, 1.151], p-value=4.40 x 107),
glaucoma (OR=1.089, 95% Cl=[1.021, 1.163], p-value=0.010),
DSM (OR=1.059, 95% CI=[1.003, 1.119], p-value=0.039), MTM
(OR=1.048, 95% CI=[1.001, 1.098], p-value=0.046) were the
main significant pathologies

To assess the impact of pathology on the VD scales, multi-
nomial logistic regressions were performed. This allowed for
the estimation of Odds ratios, which can be interpreted as
the probability of being in a higher disability category for
each unit decrease in a numerical variable or for presenting
a specific pathology. The models for the ICD-11 and Wecker
scale are presented in Table 4 respectively, and only statisti-
cally significant pathologies are shown.

20.7 = No disability
Partial PI
10.7
\ = Total PI
153 Absolute PI

Fig. 3  Visual disability according to Wecker scale.
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Hypothesis testing of ICD-11 scale and Wecker scale with age and SE.

Table 2

P-value (One way ANOVA)
5.81 x 1077

=65

Blindness N

47

67.26 +12.67

94 Severe N

61.70 + 13.53

Moderate N

=44

=350 Mild N

No disability N
52.81 4+ 14.89

Variable

ICD-11 Visual disability

67.16 + 12.65

61.95 + 12.84

Age (years)
SE (D)

7.96 x 103

—16.73 £ 6.42 —14.16 £5.77 —16.18 £7.99

—15.51 £5.24

—11.64 £ 4.87

P-value (One way ANOVA)

5.21 x 10~

62

65.82 +12.52

—16.29 £ 6.95

Absolute PIN

=32

Total PIN

=46

Partial PI N

=160

No disability N
51.68 + 14.54

Variable

Wecker scale Visual disability

65.71 + 13.21

61.22 + 14.06

Age (years)
SE (D)

1.89 x 10°°

—15.02 £+ 6.07

—14.58 + 5.49

—11.63 £ 4.53

ANOVA: analysis of variance; D: dioptres, ICD: international classification of diseases; N: number of eyes; Pl: permanent incapability; SE: spherical equivalent.

Discussion

In this study, we aimed to evaluate the degree of VD within
a potentially representative sample of patients with PM
seen in an ophthalmological clinic basis. As widely recog-
nized, PM is a leading cause of VD in numerous countries,>
and we also found a high percentage of VD in our sample,
with approximately 27 % exhibiting some degree of VD
according to the ICD-11 scale, the largest group being clas-
sified as having moderate VD. Considering that the ICD-11
scale offered a significant advantage to ICD-10, which was
unable to classify individuals with mild or no VD, we
decided to perform our comparisons using the ICD-11 scale.
We also employed the Wecker scale, the primary tool used
in Spain for determining VD for work-related purposes.
Using this scale, we found that the disability rate detected
was even higher (46.9 % of our sample had some level of PI,
and 31.4 % were eligible for an unemployment benefits due
to their Pl). Furthermore, Cramers V showed only moder-
ate agreement between the WHO scale (ICD-11) and the
Wecker scale. Therefore, there is a misalighment between
international scales used to assess VD and local VD scales.
This reflects the lack of unified criteria for evaluating VD,
where disability encompasses broader domains beyond
organ malfunction. Notably, the Wecker scale identifies a
greater number of individuals with VD, potentially increas-
ing access to unemployment benefits. This discrepancy is
important because in Spain, the Wecker scale primarily
dictates elegibility for unemployment benefits, a crucial
aspect of the social dimension of disability. However, given
the ICD-11’s international prevalence of use, we utilized it
for comparisons with other studies.

When comparing our findings with previous research,
Jonas et al reported a prevalence of 18.9 % for moderate to
severe VD, closely aligning with our results. This similarity
suggest that Spanish and Chinese populations may have com-
parable VD rates.'* Shih et al’*' reported VD prevalences in
HM of 10 % in patients aged 40 to 59 and 56 % in those over
60, while Gao et al?? reported prevalences of 24.6 %. These
values closely match our findings. However, Jiang et al*
examined a large Asian cohort and found significantly lower
rates, with 4.1 % of patients having moderate to severe VD
and 0.2 % blindness. These discrepancies likely stem from
differences in sample characteristics, including a younger
mean age (18.5 years), and lower myopic SE (—9.9 D). Nev-
ertheless, they also reported increased VD with age, consis-
tent with our results. Comparisons remain challenging due
to variations in sample characteristics, and to our knowl-
edge, no similar study has been conducted on Caucasian
patients.

Regarding comparison with other Spanish samples, one
study identified PM as the second leading cause of blindness
and VD in an institutionalized population, as previously
stated.® Additionally, data from the ONCE confirms PM as a
primary cause of VD and the leading cause of new affiliations
annually, but they study the VD population, not the HM pop-
ulation. Furthermore, ONCE has specific affiliation criteria
that may not entirely align with clinical research standards.
Nonetheless, PM remains a predominant eye condition in
Spain, but we found no studies on Spanish samples specifi-
cally examining the pathological features of VD in PM or the
influence of age and SE.
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Fig. 4

Percentage of eyes with each pathology studied.

DSM: dome-shape macula; ERM: epiretinal membrane; mCNV: myopic choroidal neovascularization; MMA: myopic macular atrophy;

MTM: myopic tractional maculopathy

Table 3  Odds ratio for age group and pathology.
Variable Group (years) Odds Ratio, [95% CI], p-value
MH [50, 70) 1.813, [0.477,6.885], p-value = 0.382

>70 4.500, [1.167, 17.353], p-value = 0.029
Neovascularization (mCNV and / or Fuch spot) [50, 70) 2.860, [1.516, 5.396], p-value = 0.001

>70 4.867, [2.348, 10.087], p-value = 2.08 x 10>
MMA [50, 70) 8.222, [2.834, 23.849], p-value = 1.06 x 10~*

>70 29.204, [9.548, 89.324], p-value = 3.30 x 10~°
RD [50, 70) 2.613, [1.023, 6.672], p-value = 0.045

>70 3.706, [1.338, 10.262], p-value = 0.012
Glaucoma [50, 70) 7.588, [0.969, 59.408], p-value = 0.054

>70 23.608, [3.014, 184.884], p-value = 0.003

Cl: confidence interval; mCNV: myopic choroidal neovascularization; MH: macular hole; MMA: myopic macular atrophy; RD: retinal detach-

ment.
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Table 4 Multinomial logistic regression analysis for ICD-11 and Wecker scale.

ICD-11 Odds Ratio, [95% Cl], p-value

Wecker scale Odds Ratio, [95% CI], p-value

MMA 7.816, [4.961, 12.312], p-value =2.2 x 107'®  6.254, [3.414, 11.456], p-value = 2.91 x 10~°
RD 3.956, [2.219,7.053], p-value = 3.14 x 10~° 2.153, [1.115, 4.161], p-value = 0.022
Amblyopia 3.455, [1.816, 6.575], p-value = 1.59 x 10~*

Neovascularization
(mCNV and / or Fuchs’ spot)

SE 1.115, [1.081, 1.151], p-value = 6.94 x 10~ 2
Age 1.040, [1.025, 1.055], p-value = 5.47 x 1078

2.668, [1.778, 4.005], p-value = 2.17 x 10

2.023, [1.200, 4.038], p-value = 2.17 x 10~

1.122, [1.070, 1.176], p-value = 1.72 x 106
1.036, [1.015, 1.057], p-value = 5.68 x 10~*

Cl: confidence interval; MMA: myopic macular atrophy, RD: retinal detachment; SE: spherical equivalent.

When evaluating the impact of age and SE on VD using the
ICD-11 scale, we found that individuals with any degree of
VD were older and had more negative SE compared to those
without VD. Similar results were observed also using Wecker
scale. These findings are consistent with previous studies.’
However, we did not observe statistically significant differ-
ences between the different VD categories, potentially due
to the small sample size in certain groups. It appears that
patients in higher VD categories tend to be older, with a
mean age of 67 years in the severe and blindness groups.
Obviously, older patients were more likely to develop severe
PM complications, resulting in greater VD. This makes the
disability have a greater impact because vision deficit is
combined with advanced age. Regarding SE, the data are
less conclusive, as SE was higher in the moderate VD group
compared to the severe or blindness groups. Nonetheless, SE
was significantly more negative in patients with any degree
of VD compared to those without VD. Although we did not
have AL we must consider that it is ussually associated with
SE, and these results suggest that a greater SE/AL increases
the likelihood of PM-related complications. Nevertheless,
larger sample sizes may be needed to detect statistically sig-
nificant differences.

We have also analyzed the specific pathological condi-
tions contributing to VD within a potentially representative
sample of patients with PM. In our sample, the most common
findings were myopic MMA in 28 % of cases, Fuchs’ spot in
22.7 %, and RD history in 14.7 %, but we must remember that
our study focused on vision-threatening pathologies rather
than providing a comprehensive overview of all pathological
findings. Moreover, we found no statistically significant dif-
ferences in the frequency of pathological features between
men and women despite myopia being more prevalent in
women,?* and considering that nearly two-thirds of our sam-
ple were female. This finding does not align to other stud-
ies” that have suggested that men may be more prone to
developing pathological features such as RD, retinal tears,
or retinoschisis, whereas women are more likely to have
conditions like MMA, mCNV or MH. Authors state that these
differences may be largely driven by the fact men are more
likely to suffer from RD. Besides, comparing our results to
those of these studies could be inappropriate due to differ-
ences in sample characteristics. Additionally, we found no
significant difference in VD prevalence between men and
women, whereas other studies’* have reported that women
are 2.4 times more likely to developing VD due to HM, poten-
tially due to lifestyle factors, such as greater engagement in
near-vision tasks among Asian women. However, behavioural

differences among Spanish women or genetic factors may
play a role in our findings. This highlights the importance of
our study, as behavioural differences among populations
could be affecting the progression rates and the develop-
ment of VD, and this should be investigated.

To conducted the odds ratio analysis to assess the risk of
developing pathological features with age, we divided the
data into three age intervals. We did this based on Coco-Mar-
tin et al.’s paper, which identified two age intervals associ-
ated with the progression of atrophic and neovascular
features; these intervals were the ones used in the present
study." In this analysis, we found an increased risk of devel-
oping macular holes, MMA, mCNV, RD, and glaucoma, partic-
ularly in individuals aged 70 or older, although the 50—-70
age group also showed a significant higher risk for these
pathologies. Our findings are consistent with those of Coco-
Martin et al. (2021), from our group, whose study had similar
sample characteristics.’® But this also aligns with previous
research indicating that PM worsens with age.”'

Furthermore, we assessed the risk of developing pathol-
ogy with each 1-dioptre decrease in SE. We found statisti-
cally significant odds ratios for MTM, DSM, glaucoma, and
MMA. For these conditions, each 1-diopter decrease in SE
corresponded to a 5—10 % higher risk. As SE decreases, axial
elongation increases, leading to greater tractional forces in
the macular area, deformation of the optic nerve head, and
a higher occurrence of MMA. Given that the mean SE in our
sample was slightly lower than -13 dioptres in both eyes,
this confirms a substantial increase in risk with higher
degrees of myopia. Thus, myopia control and myopia onset
delay interventions may play a crucial role in the future as
they become more accessible to worldwide population.?® VD
prevalence in HM patients will hopefully be reduced in their
future due to the reduction of AL and SE because of these
interventions.

A predictive model for VD was developed based on
pathology and sample characteristics. The four primary
pathologies contributing to VD progression were MMA, RD,
neovascularization and amblyopia, with MMA being the most
significant. MMA refers to the enlargement and macular
involvement of lacquer cracks and patchy atrophy, resulting
in irreversible central scotomas and vision loss. Shih et al?’
also found that VD was more common in patients with
advanced MMA according to the META-PM classification. On
the other hand, neovascularization included both active
CNV and Fuchs’ spot, both of which result in macular damage
and vision loss. Our group previously reported’® that mCNV is
more common in women and that it appears around
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45-50 years of age. Thus, CNV appears in early stages of PM
and it is well known that its appearance worsens the disease
more quickly as the atrophy around the CNV increases over
the following years. Therefore, Spanish HM patients could
develop VD earlier in life as result of this mCNV. Additionally,
RD is a major cause of vision loss not only in PM patients, who
are at increased risk of RD regardless of lens status.?’
Although we did not evaluate macular involvement in RD
cases, it is logical that RD significantly contributes to VD,
particularly if it affects central vision. Besides, amblyopia
played a role, likely due to the low vision achieved in some
anisometropic eyes despite the treatments done in child-
hood, which makes it more probable to end up with VD when
pathology occurs in the fellow eye.?® It is difficult to deter-
mine whether amblyopia is a direct factor contibutring to
VD in an eye with a higher SE, as it is not directly related to
pathological signs in PM. However, it seems that patients
with HM and coexisting amblyopia are at a greater risk of
developing VD. Finally, age and SE were relevant factors in
our model. This model can help identify those patients at
higher risk of developing VD and understanding the pahto-
logical features that significantly impact VD can aid in iden-
tifying patients who benefit most from rehabilitation
interventions.

Some contributing pathologies were found to be statisti-
cally significant when considering the regression model for the
Weceler scale. Notably, amblyopia itself does not seem to be
relevant when VD is assessed using this scale. The reasons
behind this remain elusive but may be related to the fact that
this scale considers the VA of both eyes, or the way the cate-
gories within the classification have been made. Sample size
may also play a role, so further studies may be needed.

These findings should encourage optometrists and ophthal-
mologists to closely examine HM patients and to schedule
proper follow-up visits. HM patients and those who are older,
have a more negative SE, and present with the conditions
stated before should be carefully monitored and referred to
low vision rehabilitation if needed.

Effective rehabilitation strategies include the use of opti-
cal aids, training in eccentric viewing techniques, and the
provision of psychological support.”’ These interventions
enable patients to use their remaining vision more effec-
tively to accomplish daily tasks. Currently, visual aids often
represent the primary means by which ophthalmologists
assist patients suffering from PM to use at their maximum
their residual vision, but maybe in the future, preventive
therapies targeting staphyloma and eye deformity are
expected to be available before vision-threatening compli-
cations develop and become irreversible.?

Limitations

There are several limitations to our study. First, the origin of
our sample—a specialized ophthalmology clinic—restricts
the generalizability of our findings to the broader popula-
tion, although the sample includes patients that came for
refractive surgery, and it is not what would be a more biases
retina-specialized clinic only. Despite this, patients in this
setting may present with more frequent and advanced
pathology, lower VA, and consequently, higher rates of VD.
Moreover, we defined PM based solely on SE, because due to

the retrospective nature of this study, AL measurements
were not routinely assessed. This could have introduced
some bias, especially when considering patients having a SE
closer to -6 D. These patients may not suffer from the com-
mon PM complications, as AL may not be long enough. Nev-
ertheless, we ensured that SE data were complete,
excluding patients without recorded measurements. For
those patients who were pseudophakic, their pre-surgery SE
was noted. Additionally, we excluded patients with HM who
exhibited other central pathologies unrelated to PM, which
may have influenced our analysis of how pathology affects
VD classification, but our primary objective was to focus spe-
cifically on PM-related pathology. Staphyloma presence and
type, often considered significant variables that influence
PM-related pathologies,” were not included data due to
insufficient clinical documentation of this feature in our
records. Besides, we did not incorporate visual field data
into our definition of VD, as most of patients in our sample
lacked visual field-testing results, for two reasons: either
because most of them had not been told to undergo this
test, as there was no suspicion of any impairment, or
because their vision was so poor that it was impossible to
collect a reliable test. This is a single-center study, which
may limit its applicability to other regions. Lastly, it was not
feasible to gather any psychoeducational variables for our
analysis.

Conclusion

In conclusion, our findings highlight the high prevalence of
VD in this retrospective HM sample. Age was the primary
factor influencing the development of severe pathology
and the progression to VD, while SE also played a signifi-
cant, though comparatively lesser, role. Among the
pathologies contributing to VD, MMA was identified as the
most critical factor as previously described. No significant
differences were observed between men and women in
terms of VD occurrence or frequency of PM-related lesions
in our sample. These data should be considered to
improve clinical management and rehabilitation programs
and provide a foundation for future comparisons with
other samples.
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