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Abstract

Objective: In 2019, an international survey was conducted to evaluate strategies and attitudes

in the management of myopia in clinical practice worldwide. This study reports on the results

found in Spain and how these results compare with those from other regions of the world.

Methods: A self-administrated, internet-based questionnaire was distributed to eye care profes-

sionals around the world through professional associations. The questions examined were based

on the available strategies and their use.

Results: A total of 173 Spanish optometrists, of the 1,336 practitioners from the five different

continents who participated in the study, responded to the online survey. Spain, Asia and South

America were found among the regions with the highest concern regarding the increased inci-

dence of myopia (p � 0.001). However, in these regions, the prescription of single-vision specta-

cles and single-vision contact lenses continues to be the main methods of visual correction

prescribed to young myopic patients (p � 0.001).

Spanish practitioners, like those from other regions, considered orthokeratology to be the most

effective treatment to control myopia progression (p � 0.001). The major reasons why Spanish

practitioners were not prescribing myopia control strategies were increased cost, inadequate

information and unpredictable outcomes (p < 0.05).

Conclusions: The uptake of myopia control methods by Spanish practitioners is relatively low,

despite the increase in the prevalence of paediatric myopia as well as increased concern and

perceived clinical activity in the area in recent years.

© 2022 Spanish General Council of Optometry. Published by Elsevier España, S.L.U. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).
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Introduction

The prevalence of myopia has increased substantially over
the last few decades. It currently affects around 34% of the
global population and it has been estimated that its
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prevalence will continue to increase to affect 50% of the
world population by the year 2050.1 In Spain, the prevalence
of myopia in children has also increased substantially over
the past two decades. In 2000, a cross-sectional study con-
ducted in 7,621 Spanish subjects reported a prevalence of
myopia of 2.5% for the age range of 3 to 8 years.2 More
recently, an epidemiological study conducted between 2016
and 2019 in 7,497 Spanish children aged 5 to 7 years old
found that the prevalence of myopia increased from 17% in
2016 to 19% in 2019.3

Several treatments options are currently being pre-
scribed for the purposes of reducing myopia progression in
children, including optical, pharmacological and behavioural
interventions4�6 and recent guidelines have been proposed
to inform eye care practitioners as to the expected level of
efficacy of the different treatment options and on how to
best implement these treatments in clinical practice.7,8

Nowadays, it is not clear how these treatments are being
used in clinical practice. For this reason, in 2015 a question-
naire was distributed to eye care practitioners around the
world through professional associations to obtain informa-
tion with regards to practitioners' awareness in relation with
the increase in the prevalence of myopia, the perceived effi-
cacy of the different myopia control methods and the level
of usage of these strategies, as well as the reasons why myo-
pia control approaches may not be not prescribed.4 Due to
the rapid changes and developments in this area, the same
survey was distributed again to practitioners around the
world in 2019.5 In this later study, in which 1,336 practi-
tioners participated, it was found that despite growing con-
cern about the increase in myopia in clinical practice as well
as increased level of clinical activity in myopia control with
respect to the previous questionnaire distributed in 2015,
the vast majority of eye care practitioners continue to pre-
scribe distance single-vision spectacles to young myopic
patients.4,5 In the present study, an in-depth evaluation of
the results obtained from the 173 Spanish practitioners that
participated in the study are reported and compared with
those obtained from other parts of the world.

Methodology

Study design and data collection

The methods used in this study have been previously
explained in detail.4,5 Shortly, a questionnaire in eight lan-
guages (i.e., Chinese, English, French, German, Italian, Por-
tuguese, Russian and Spanish) was distributed via the
Internet using SurveyMonkey software (Palo Alto, California,
USA), through various professional bodies to reach eye care
professionals across the world (opticians, optometrists, oph-
thalmologists, and others). In Spain, the questionnaire was
disseminated by email to all registered Optician-Optomet-
rists in the country through the Spanish General Council of
Spanish Optician-Optometrists. The questionnaire com-
prised the following nine questions:

1. Level of concern about the increase in the incidence of pae-
diatric myopia in clinical practice (quantified between “not
at all” and “extremely” concerned on a 10-point scale).

2. Perceived effectiveness, defined as the expected level of
reduction in the progression of paediatric myopia of sev-
eral clinical options for myopia control (quantified as a
percentage from 0 to 100%).

3. How activate they would consider their clinical practice
in the area of myopia control (quantified between “not
at all” and “completely” on a 10-point scale)

4. Frequency with which different methods of myopia cor-
rection are prescribed to young/progressive myopic
patients on an average month.

5. Minimum patient age to consider the prescription of a
myopia control method (assuming that the manage-
ment skills and motivation of the child/parent are suf-
ficient).

6. Minimum level of myopia that would need to be present
to consider prescribing a myopia control method (speci-
fied in 0.50D steps)

7. Minimum level of myopia progression (dioptres/year)
that would prompt a practitioner to specifically adopt a
myopia control approach (specified in 0.25D steps).

8. Frequency with which single-vison under-correction
is being prescribed as a strategy to slow the progres-
sion of myopia (stated as “no”, “sometimes” or
“always”).

9. -If they had only ever fitted single-vision spectacles/con-
tact lenses to myopic patients, what had prevented
them from prescribing alternative refractive correction
methods? The options (multiple options could be
selected) consisted of:
� They don’t believe that these are any more effective
� The outcome is not predictable
� Safety concerns
� Cost to the patient makes them uneconomical
� Additional chair time required
� Inadequate information/knowledge
� Benefit/risk ratio
� Other

Although voluntary participation in the survey was anon-
ymous, respondents were asked to provide basic demo-
graphic information about themselves, such as years of
being qualified (grouped in six categories: 0, 0�5, 6�10,
11�20, 21�30, �31 years) and everyday working environ-
ment (i.e., clinical practice, academia, industry or other).
The results obtained were grouped into five large regions
(i.e., Asia, Australasia, Europe [without Spain], North
America and South America) for analysis and comparison
with Spain. The data was collected between October 2018
and April 2019.

Statistical analysis

Statistical analyses were performed with SPSS 25.0 software
(SPSS Inc., Chicago, Illinois, USA). The Shapiro Wilk normal-
ity test was used to assess whether the study variables were
normally distributed. Subsequently, the Kruskal-Wallis and
Mann�Whitney U tests were used for data analysis of non-
normally distributed variables, whereas one-way analysis of
variance and unpaired t-test were used for normally distrib-
uted data. To evaluate statistical significance, a threshold of
p � 0.05 was used.

65

Journal of Optometry 16 (2023) 64�73



Results

Demographics

Responses were obtained from 1,336 eye care practitioners,
of whom 13 were from Africa (not included in the analysis),
202 from Asia, 79 from Australasia, 717 from Europe, 5 from
the Middle East (not included in the analysis), 147 from
North America, and 173 from South America. Of the 717
questionnaires obtained from European practitioners, 173
provided data from Spain. Seventy-two percentage of all the
questionnaires obtained globally were provided by optomet-
rists, 20% by ophthalmologists, and the remaining 8% by
other eye health professionals. All questionnaires obtained
from Spain were completed by optician-optometrists
(referred thereafter as “Spanish optometrists”, “Spanish
practitioners” or the like). Most of the professionals who
participated in this study overall as well as in Spain work in
clinical practice - either in an optometry or refractive sur-
gery setting (92% and 91%, respectively). Worldwide and
Spanish practitioners reported being registered to practice
for the 11�20 year and 21�30 year categories, respectively.

Concern about the increase in paediatric myopia

The concern about the increase in paediatric myopia
reported by eye care practitioners worldwide was very simi-
lar (8.5 § 2.1) to that reported by Spanish practitioners
(8.4 § 1.9) (p > 0.05). Spanish practitioners were more con-
cerned than Australasian (p = 0.025) and European practi-
tioners (p = 0.007); and similarly concerned to Asian, South
American and North American practitioners (p > 0.05). If
European countries alone are taken into consideration,5

Spanish practitioners were more concerned than those from
Germany (p = 0.000) and The Netherlands (p = 0.007), and
similarly concerned than those from Italy, Portugal, Russia
and the United Kingdom/EIRE (p > 0.05). In Spain, as in the
other regions, no significant differences were found
between the years of experience and the level of concern
(p > 0.05).

Perceived efficacy of the different methods of

myopia control

Overall, eye care practitioners worldwide perceived ortho-
keratology as the most effective method of myopia control
(51.3% [Confidence intervals {CI}: 49.7�52.8]), followed by
pharmaceutical approaches (46.5% [CI: 45.0�48.1]) and
approved myopia control soft contact lenses (42.7% [CI:
41.2�44.2]). In Spain, orthokeratology (63.5% [CI:
59.6�67.4]), followed by approved myopia control soft con-
tact lenses (54.4% [CI: 50.2�58.4]) and time outdoors
(48.5% [CI: 43.6�53.4]) were perceived as the most effec-
tive myopia control methods. This difference in perceived
efficacy between the world’s average and Spain was signifi-
cant (p < 0.001) (Fig. 1). Significant differences were found
between Spain and some of the other regions assessed in the
efficacy of single-vision under-correction spectacles, single-
vision (full correction) spectacles, bifocal spectacles, rigid
gas-permeable contact lenses, single-vision soft contact
lenses, specific myopia control soft contact lenses, orthoker-
atology, progressive addition spectacles and increased time
spent outdoors (Table 1). However, no significant differences
were found between Spain and the other regions assessed in
the efficacy of standard multifocal soft contact lenses, phar-
maceuticals and refractive surgery (p < 0.05). In Spain,

Figure 1 -Perceived efficacy of the different myopia control methods. RGP, rigid gaspermeable contact lenses; SCL, soft contact

lenses; MC SCL, soft contact lens approved for myopia control; Ortho-K, overnight orthokeratology; RS, refractive surgery. Error bars

represent one standard deviation.
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practitioners reported higher levels of efficacy for orthoker-
atology, approved myopia control soft contact lenses and
time spent outdoors the fewer the years of experience
(p < 0.05). In contrast, in North America, the more years of
practitioner experience the greater the perceived efficacy
of orthokeratology (p < 0.05). If results from optometrists
surveyed globally are considered alone (since Spanish
optometrists cannot prescribe drugs like atropine), it was
found that Asian optometrists (54.4 § 23.6) reported a
higher perceived efficacy of pharmaceutical approaches
than Spanish optometrists (45.2 § 28.5) (p < 0.05), but no
significant differences were found between Spanish optom-
etrists and optometrists from the other regions of the world
(p < 0.05).

RGP, rigid gas-permeable contact lenses; SCL, soft con-
tact lenses; MC SCL, soft contact lens approved for myopia
control; Ortho-K, overnight orthokeratology; =, Similar lev-
els of efficacy reported by Spanish practitioners; >, Spanish
practitioners reported significantly higher levels of efficacy;
<, Spanish practitioners reported significantly lower levels
of efficacy.

Perceived clinical activity in the field of myopia

control

Spanish practitioners reported a similar level of perceived
clinical activity in the field of myopia control (6.9 § 2.6) in
comparison with practitioners worldwide (7.0 § 3.6)
(p < 0.05) (Fig. 2). In Spain, as in North America and the rest
of European countries, significant differences were found
between the different age ranges of professional experience
in the perceived level of clinical activity in the field of myo-
pia control (p < 0.05), with increasing years of professional
qualification typically showing an increase in the perceived
level of clinical activity in the field of myopia control.

Frequency of prescribing different myopia

correction options for progressing/young myopes

Single-vision (full correction) spectacles were, by far, the most
widely prescribed option to progressing/young myopes, repre-
senting 31.2% (CI: 26.4�36.0) and 47.7% (CI: 43.7�51.6%) of all
prescriptions reported overall in the world and in Spain,

Table 1 Mann�Whitney U test results (p-values) of the differences between Spain and the rest of the regions assessed in the

perceived efficacy of myopia control methods.

Spain

Asia Australasia Europe North America South America

Under-correction = (p>0.05) > (p<0.001) > (p<0.001) > (p<0.001) = (p>0.05)

Single-vision spectacles = (p>0.05) > (p<0.001) = (p>0.02) > (p<0.001) = (p>0.05)

Bifocal spectacles = (p>0.05) = (p>0.05) > (p<0.001) > (p = 0.017) > (p<0.001)

RGP = (p>0.05) > (p<0.001) > (p<0.001) > (p<0.001) > (p<0.001)

SCL = (p>0.05) > (p<0.001) > (p = 0.015) > (p<0.001) = (p<0.05)

MC SCL = (p>0.05) = (p>0.05) > (p<0.001) > (p = 0.015) > (p<0.001)

Ortho-K = (p>0.05) > (p = 0.015) > (p<0.001) > (p<0.001) > (p<0.001)

Time outdoors = (p>0.05) > (p<0.001) > (p<0.001) > (p<0.001) = (p>0.05)

Figure 2 Perceived level of clinical activity in the field of myopia control reported by practitioners located in Spain and in other

regions of the world. Box = 1 standard deviation, line = median, whiskers = 95% confidence interval, n= number of responses and

o = extreme values.
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respectively (Fig. 3). In contrast, orthokeratology were pre-
scribed to 13.2% (CI: 12.0�14.5) and 9.5% (CI: 7.2�12.4) of pro-
gressing/young myopes by practitioners worldwide and Spanish
practitioners, respectively. Significant differences were found
between Spain and the other regions assessed in the prescription
frequency of single–vision spectacles, singlevision soft contact
lenses, approved myopia control soft contact lenses and phar-
maceuticals. However, no significant differences were found
between Spain and the other regions in the prescription fre-
quency of bifocal spectacles, progressive addition spectacles,
rigid gas-permeable contact lenses, standard multifocal soft
contact lenses, orthokeratology and refractive surgery
(p < 0.005). Significant differences between the different age
ranges of professional qualification were found in the prescrip-
tion frequency of approved soft contact lenses for myopia con-
trol (p = 0.036), with increasing years of professional
qualification typically showing a lower prescription frequency of
such lenses. No significant differences were found between
Spanish practitioners’ years of experience and the prescription
frequency for the remaining myopia control strategies
(p< 0.005).

Minimum patient age that practitioners consider

myopia correction options

Significant differences between regions were found in the
minimum age at which a myopia control method would be
prescribed (p < 0.001) (Fig. 4). Overall, eye care practi-
tioners from all regions recommend prescribing a myopia
control treatment at an older age (10.1 § 5.8 years
[CI:10.0�10.2]) than Spanish practitioners (7.8 § 3.5 years
[CI: 7.6�8.0]) (p < 0.001). Spanish practitioners recommend
the prescription of single-vision spectacles, rigid gas-perme-
able contact lenses and pharmaceutical agents at a younger
age in comparison with the other regions assessed
(p < 0.001). No significant differences were found between

regions in the age at which a patient would be prescribed
any of the other myopia control options assessed (p < 0.05).
Of interest is that Spanish practitioners recommend the pre-
scription of approved myopia control soft contact lenses at a
younger age than soft contact lenses (p < 0.001). No signifi-
cant differences between the different age ranges of profes-
sional experience were found in the mean minimum age at
which a patient would be prescribed a myopia control
method for any of the regions assessed (all p > 0.05).

Minimum degree of myopia that needs to be present

for practitioners to consider myopia control options

Spanish eye care practitioners recommend prescribing a
myopia control method to patients with a slightly higher
level of myopia (-1.6 § 1.4D [CI: -1.7 to -1.5]) than that of
the average of all the other regions (-1.5 § 1.3D [CI: -1.6 to
-1.5]) (p = 0.03). Significant differences between regions
were found in the minimum degree at which the different
myopia control methods would be prescribed (p < 0.001)
(Table 2-). Spanish practitioners, as it was typically the case
for practitioners from the other regions as well, reported
prescribing single-vision spectacles and single-vision soft
contact lenses for lower levels of myopia (mean -1.2 § 0.4D
and -1.40§0.8D, respectively), whereas rigid gas-permeable
contact lenses and refractive surgery would be prescribed
for higher levels of myopia (mean -2.7 § 2.0D and
-3.8 § 2.1D, respectively). No significant differences
between the different age ranges of professional experience
were found in the minimum degree of myopia at which a
myopia control method would be prescribed for any of the
regions assessed (all p > 0.05).

SCL, soft contact lenses; RGP, rigid gas-permeable contact
lenses; MC SCL, soft contact lens approved for myopia con-
trol; Ortho-K, overnight orthokeratology; RS, refractive sur-
gery; =, Similar rates; >, Spanish practitioners reported

Figure 3 Prescribing frequency of different myopia correction options to progressing/young myopes in a typical month. RGP, rigid

gas-permeable contact lenses; SCL, soft contact lenses; MC SCL, soft contact lens approved for myopia control; Ortho-K, overnight

orthokeratology; RS, refractive surgery. Error bars represent one standard deviation.
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significantly higher degree of myopia to consider myopia con-
trol options; <, Spanish practitioners reported significantly
lower degree of myopia to consider myopia control options.

Minimum annual amount of patient myopia

progression that would prompt a practitioner to

specifically adopt a myopia control approach

Spanish as well as Australasian and European practitioners
would recommend a myopia control intervention to patients
with a lower annual myopia progression (0.50�0.75D/year)
than those from the other regions (p < 0.001) (Table 3). If
European countries alone are taken into consideration, prac-
titioners in Spain recommend a myopia control intervention

for patients with a higher annual progression of myopia than
those from Germany, Ireland, Italy, Norway, Portugal, Swit-
zerland and the United Kingdom (p < 0.001); and for
patients with a lower annual progression of myopia than
those from Austria, France and The Netherlands (p < 0.001).
No significant differences were found overall for all regions
in the minimum range of annual myopia progression to offer
a myopia control option based on the number of years of pro-
fessional experience (p > 0.05).

Use of single-vision distance under-correction as a

method to slow myopia progression

Globally, 78.2% of all eye care practitioners that partici-
pated in this survey did not consider distance, single-vision

Figure 4 Minimum age (years) at which practitioners from the different regions would recommend myopia control treatments to

patients. RGP, rigid gas-permeable contact lenses; SCL, soft contact lenses; MC SCL, soft contact lens approved for myopia control;

Ortho-K, overnight orthokeratology; RS, refractive surgery. Error bars represent one standard deviation.

Table 2 Mann�Whitney U test results (p-values) of the differences between Spain and the rest of the regions in the minimum

degree of myopia at which a myopia control method would be prescribed.

Spain

Asia Australasia Europe North America South America

Single vision spectacles = (p>0.05) = (p>0.05) = (p>0.05) = (p>0.05) = (p>0.05)

Bifocal spectacles = (p>0.05) > (p = 0.018) = (p>0.05) = (p>0.05) = (p>0.05)

Progressive addition spectacles = (p>0.05) > (p = 0.000) = (p>0.05) = (p>0.05) = (p>0.05)

RGP = (p>0.05) = (p>0.05) = (p>0.05) = (p>0.05) = (p>0.05)

SCL > (p<0.001) = (p>0.05) = (p<0.05) = (p>0.05) = (p>0.05)

Multifocal SCL = (p>0.05) > (p = 0.000) > (p = 0.019) = (p>0.05) = (p>0.05)

MC SCL = (p>0.05) > (p = 0.000) > (p = 0.008) > (p = 0.007) = (p>0.05)

Ortho-K = (p>0.05) = (p>0.05) = (p>0.05) > (p = 0.008) = (p>0.05)

Pharmaceuticals = (p>0.05) = (p>0.05) = (p>0.05) = (p>0.05) = (p>0.05)

RS = (p>0.05) = (p>0.05) = (p>0.05) = (p>0.05) = (p>0.05)
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under-correction to be an effective strategy for slowing
myopia; 17.4% practitioners reported prescribing it some-
times; and 4.1% reported always recommending this strategy
(Table 4). These figures were slightly different in Spain
(p < 0.001), where single-vision under-correction was never,
sometimes or always recommended by 69.4%, 30.2% and
0.6% of practitioners, respectively. Spain and South America
are the regions where practitioners most commonly pre-
scribe single-vision under-correction as a method for slowing
myopia progression (p < 0.05), whereas Australasian practi-
tioners the least (p < 0.001). No significant differences
between the different age ranges of professional qualifica-
tion were found in the prescription of single-vision under-
correction neither for Spanish practitioners (p > 0.05) nor
overall for practitioners globally (p > 0.05) .

Reasons why myopia control methods are not

prescribed

Significant differences were found between Spain and the
rest of the world’s average in factors preventing the pre-
scription of a myopia control approach (p < 0.05). World-
wide, as well as in Spain, the main reasons why myopia
control methods are not prescribed are their high cost fol-
lowed by inadequate information (p < 0.05). Additionally, in
Spain, South America and Asia, unpredictable results and
lack of efficacy are also important factors preventing practi-
tioners the prescription of myopia control approaches
(p < 0.05). Other reasons commented in the free text sec-
tion preventing Spanish practitioners the prescription of
myopia control approaches included the need for dissemina-
tion of better scientific information on these methods to
improve practitioner training. In contrast, practitioners
globally identified other factors preventing the prescription
of myopia control approaches, which included lack of avail-
ability of treatments and instruments required to prescribe
them, as well as the need for informative material and con-
sistent regulation for the approval and prescription of these
methods.

Discussion

This study evaluated trends in myopia management in clini-
cal practice in Spain and compared these trends with those

from other regions of the world. Of interest is that world-
wide and Spanish practitioners reported being registered to
practice for the 11�20 year and 21�30-year categories,
respectively; the latter might explain some of the differen-
ces found in the variables assessed in this study between
Spain and the other regions of the world.

That Spain is one of the regions of the world where there
is a greater concern about the increase of myopia in children
is consistent with the rise in the prevalence of paediatric
myopia reported over the last couple of decades.2,3 The per-
ceived level of clinical activity in the field of myopia control
was reported relatively high overall by practitioners world-
wide as well as by Spanish practitioners, which might be also
related to increasing prevalence rates of myopia and avail-
able treatment options and guidelines to best use them in
clinical practice.7,8 Although there are differences in the
prevalence of myopia between regions around the world,
the prevalence of myopia has been found to increase in all
regions around the world over the last few decades, and it
has been forecasted to experience significant increases over
the next three decades.1 The latter might explain why prac-
titioners from different regions all share similar levels of
concern about the increasing prevalence of myopia.

Orthokeratology is considered the most effective method
for slowing myopia progression both in Spain and in the other
regions, which is attributed to the numerous studies demon-
strating the efficacy of this myopia control method.9�12 Fur-
thermore, unlike other myopia control interventions,
orthokeratology appears to be effective in reducing the pro-
gression of myopia in children for long periods of time rang-
ing from 5 to 10 years.13�17 Pharmaceutical agents are also
among the treatment options perceived as most effective.
However, of interest is that 0.01% atropine has not demon-
strated to be efficacious in slowing the axial elongation of
the eye,18 despite widespread use in ophthalmology at this
concentration.19 Despite no contact lenses were specifically
approved for myopia control neither in Spain nor in most
parts of the world at the time when this study was con-
ducted (October 2018 and April 2019), the perceived effi-
cacy of soft contact lenses specially approved for myopia
control by practitioners worldwide has increased by 20%
compared to our previous report4 and this might be attrib-
uted to efforts from industry to obtain regulatory approval
of contact lenses specifically approved for this particular
intended use in different parts of the world as well as by

Table 3 Minimum annual amount of patient myopia progression that would prompt practitioners from the different regions to

specifically adopt a myopia control approach.

Asia Australasia Europe North America South America Spain

Dioptres/Year 0.75�1.00 0.50�0.75 0.50�0.75 0.75�1.00 >1.00 0.50�0.75

Table 4 Percentage of practitioners in different regions prescribing never, sometimes and always single-vision under-correction

spectacles as a method to slow myopia progression.

Asia Australasia Europe North America South America Spain

Never 79 97 78 90 55 69

Sometimes 19 2 19 8 27 30

Always 2 1 2 2 18 1
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practitioners recognition that regulatory approval grants
increased safety and efficacy for contact lenses approved
for myopia control in comparison to off-label prescribing.20

Furthermore, of interest is that a survey found that Spain is
the country in the world reporting the highest proportion of
myopia control fits to minors � close to 35% of all contact
lenses fitted to patients aged 6 to 17 years from 2018 to
2020 were classified as “myopia control”21 - which, again,
might be attributed to increasing numbers of both soft and
orthokeratology specifically approved for myopia control
becoming available to Spanish practitioners. In 2021, Spain
has been found again as the market with the highest rate of
soft contact lens prescribing for myopia control.22

Although outdoor activity was also perceived as an effec-
tive strategy for slowing myopia progression, its efficacy in
slowing myopia onset, and possibly as a result lower end-
point myopia, is well established, but its effect on reducing
myopia progression in pre-existing myopes remains con-
troversial.8,23�25 Differences in the perceived myopia con-
trol efficacy of outdoor activities between regions might be
attributed to differences in lifestyle and population density.
Despite studies published about two decades ago26,27 and
recent clinical guidelines7,8 reporting that spectacle dis-
tance, single-vision, under-correction could increase rather
than decrease the rate of myopia progression in comparison
to full single-vision spectacle correction in children, it is sur-
prising that some practitioners still perceive this as an effec-
tive myopia control approach, with over 30% and 20% of
practitioners recommending this approach “sometimes” in
Spain and overall worldwide, respectively. It is also surpris-
ing that despite Spanish practitioners, as well as those from
the other regions, perceived certain myopia control options
efficacious (Fig. 1), such myopia control options were not
frequently prescribed in clinical practice (Fig. 3). Further-
more, although single-vision distance spectacles were per-
ceived as an ineffective myopia control approach, it was the
most widely prescribed correction for young/progressive
myopes, accounting for approximately 50% of all myopia
control options being prescribed (Fig. 3). It should also be
noted that at the time when this survey was conducted
(October 2018 and April 2019) no such spectacle lens designs
approved for myopia control were available neither in Spain
nor in other parts of the world.

The fact that practitioners from different regions consid-
ered a relatively higher patient age to recommend a myopia
control approach in comparison to Spanish practitioners
might be related to perceptions associated with decreased
capacity for younger children to care for contact lenses,
more fitting and training time required, and inferior risk-to-
benefit ratio compared to older children.28 Similarly, differ-
ences between regions were also found in the minimum
annual amount of patient myopia progression that would
prompt practitioners to specifically adopt a myopia control
approach, with Spain, Europe and Australasia reporting the
same range of annual myopia progression (i.e., 0.50 to 0.75
D); Asian and North American practitioners a higher range
(0.75 to 1.00 D); and South American practitioners reporting
the highest amount of myopia progression (>1.00 D).
Although there are no clear guidelines as to when to start
prescribing myopia control methods based on progression
rate,7 a global survey undertaken by paediatric ophthalmol-
ogists found that the most common indication for myopia

control treatment was the rate of myopia progression, with
a progression rate of 1.1 § 0.6 D/year chosen overall as the
cut-off for initiation of treatment with minor deviations
across world regions (range 0.90�1.25D).19 Differences
between regions in the patient’s age and myopia progression
rate at which to recommend a myopia control option might
be also influenced by the region’s predominant ethnicity,
with higher rates of myopia progression typically found in
Asian compared to European children,29 practitioners scope
of practice as well as cultural and regional preferences. Nev-
ertheless, there appears to be insufficient evidence to sug-
gest that faster progressors, or younger myopes, derive
greater benefit from treatment; however, the decreased
risk of complications later in life provided by even modest
reductions in progression suggest treatment is advised for all
young myopes.16

The main reason reported as to why myopia control meth-
ods were not prescribed by practitioners is high economic
cost. However, uncorrected myopia has been reported to
produce an overall loss of productivity of over 202 billion
dollars annually worldwide.26 Furthermore, myopia incurs
substantial expenditure such that in the USA alone, the
annual cost for eye examinations and corrections by specta-
cles and contact lenses has been estimated to be between
$2 and $5 billion.27 It is well established that the higher the
myopia and the longer axial length becomes, the higher the
lifetime risk of developing ocular complications, such as
myopic macular degeneration, retinal detachment, poste-
rior subcapsular cataract, nuclear cataract, open angle glau-
coma, and blindness.30 Although high myopia carries the
highest risk of complications and visual impairment, low and
moderate myopia also have considerable risks. Without wide
adoption of myopia control methods, the burden of illness of
myopia will increase substantially with the projected
increase in the prevalence of myopia worldwide.31 Thus, in
the long term, prescribing myopia control methods to
reduce myopia progression are expected to reduce the rate
of ocular pathologies associated with myopia and conse-
quently the costs of treating myopia-related complications.
Future studies are needed, however, to generate more
homogeneous cost data and provide a complete picture of
the global economic cost of myopia.32 Inadequate informa-
tion, unpredictable results and current myopia control
methods being ineffective were also common reasons pre-
venting practitioners the prescription of a myopia control
approach. However, since this survey was conducted abun-
dant information regarding myopia control has become
available, including guidelines summarizing current knowl-
edge in the field that should help in promoting best clinical
practice.8,33

In conclusion, this questionnaire on attitudes and strate-
gies for the management of myopia in clinical practice has
found that the uptake of myopia control methods by Spanish
practitioners, as well as practitioners from other parts of
the world, is relatively low, despite the increase in the prev-
alence of paediatric myopia, as well as increased concern
and perceived clinical activity in the area. Spanish practi-
tioners, like those from other regions, considered orthokera-
tology to be the most effective treatment for myopia
control. However, in Spain together with Asia and South
America, the prescription of single-vision spectacles and sin-
gle-vision contact lenses continues to be the main methods
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of visual correction prescribed to myopic children. The
major reasons why Spanish practitioners were not prescrib-
ing myopia control strategies, as in the rest of the regions,
were increased cost, inadequate information and unpredict-
able outcomes. Further actions are needed to increase pub-
lic and professional awareness and to educate and train eye
care practitioners about myopia control interventions.

Declaration of Competing Interest

Jacinto Santodomingo-Rubido is a full-time employee of
Menicon Co., Ltd. The authors alone are responsible for the
content and writing of the paper.

Acknowledgments

This project was supported by many eye care organisations
across the globe. Special thanks are given to the Spanish
General Council of Spanish Optician-Optometrists for dis-
semination of the survey to all registered Optician-Optomet-
rists in Spain.

References

1. Holden BA, Fricke TR, Wilson DA, et al. Global prevalence of
myopia and high myopia and temporal trends from 2000 through
2050. Ophthalmology. 2016;23(5):1036�1042. https://doi.org/
10.1016/j.ophtha.2016.01.006.

2. Montes-Mico R, Ferrer-Blasco T. Distribution of refractive errors
in Spain. Doc Ophthalmol. 2000;101(1):25�33. https://doi.
org/10.1023/A:1002762724601.

3. Alvarez-Peregrina C, S�anchez-Tena M�A, Martinez-Perez C, Villa-
Collar C. The relationship between screen and outdoor time
with rates of myopia in Spanish children. Front Public Heal.
2020;8:560378. https://doi.org/10.3389/fpubh.2020.560378.

4. Wolffsohn JS, Calossi A, Cho P, et al. Global trends in myopia
management attitudes and strategies in clinical practice. Cont
Lens Anterior Eye. 2016;39(2):106�116. https://doi.org/
10.1016/j.clae.2016.02.005.

5. Wolffsohn JS, Calossi A, Cho P, et al. Global trends in myopia
management attitudes and strategies in clinical practice - 2019
update. Cont Lens Anterior Eye. 2020;43(1):9�17. https://doi.
org/10.1016/j.clae.2019.11.002.

6. Efron N, Morgan PB, Woods CA, Santodomingo-Rubido J, Nichols
JJ. International survey of contact lens fitting for myopia con-
trol in children. Cont Lens Anterior Eye. 2019;43(1):4�8.
https://doi.org/10.1016/j.clae.2019.06.008.

7. Gifford KL, Richdale K, Kang P, et al. IMI � Clinical management
guidelines report. Invest Ophthalmol Vis Sci. 2019;60(3):
M184�M203. https://doi.org/10.1167/iovs.18-25977.

8. Wildsoet CF, Chia A, Cho P, et al. IMI - Interventions for control-
ling myopia onset and progression report. Invest Ophthalmol

Vis Sci. 2019;60(3):M106�M131. https://doi.org/10.1167/
iovs.18-25958.

9. Walline JJ, Jones LA, Sinnott LT. Corneal reshaping and myopia
progression. Br J Ophthalmol. 2009;93(9):1181�1185. https://
doi.org/10.1136/bjo.2008.151365.

10. Kakita T, Hiraoka T, Oshika T. Influence of overnight orthokera-
tology on axial elongation in childhood myopia. Invest Ophthal-
mol Vis Sci. 2011;52(5):2170�2174. https://doi.org/10.1167/
iovs.10-5485.

11. Cho P, Cheung SW, Edwards M. The longitudinal orthokeratology
research in children (LORIC) in Hong Kong: a pilot study on
refractive changes and myopic control. Curr Eye Res. 2005;
30(1):71�80. https://doi.org/10.1080/02713680590907256.
https://www.ncbi.nlm.nih.gov/pubmed/15875367.

12. Santodomingo-Rubido J, Villa-Collar C, Gilmartin B, Guti�errez-
Ortega R. Myopia control with orthokeratology contact lenses in
Spain: refractive and biometric changes. Invest Ophthalmol Vis

Sci. 2012;53(8). https://doi.org/10.1167/iovs.11-8005.
13. Santodomingo-Rubido J, Villa-Collar C, Gilmartin B, Guti�errez-

Ortega R, Sugimoto K. Long-term efficacy of orthokeratology
contact lens wear in controlling the progression of childhood
myopia. Curr Eye Res. 2017;42(5):713�720. https://doi.org/
10.1080/02713683.2016.1221979.

14. Hiraoka T, Kakita T, Okamoto F, Takahashi H, Oshika T. Long-
term effect of overnight orthokeratology on axial length elon-
gation in childhood myopia: a 5-year follow-up study. Invest

Ophthalmol Vis Sci. 2012. https://doi.org/10.1167/iovs.11-
8453.

15. Hiraoka T, Sekine Y, Okamoto F, Mihashi T, Oshika T. Safety and
efficacy following 10-years of overnight orthokeratology for
myopia control. Ophthalmic Physiol Opt. 2018;38(3):281�289.
https://doi.org/10.1111/opo.12460.

16. Lee YC, Wang JH, Chiu CJ. Effect of orthokeratology on myopia
progression: twelve-year results of a retrospective cohort study.
BMC Ophthalmol. 2017;17(1):243. https://doi.org/10.1186/
s12886-017-0639-4.

17. Downie LE, Lowe R. Corneal reshaping influences myopic pre-
scription stability (CRIMPS): an analysis of the effect of ortho-
keratology on childhood myopic refractive stability. Eye

Contact Lens. 2013;39(4):303�310. https://doi.org/10.1097/
ICL.0b013e318298ee76.

18. Brennan NA, Toubouti YM, Cheng X, Bullimore MA. Efficacy in
myopia control. Prog Retin Eye Res. 2020;83:100923. https://
doi.org/10.1016/j.preteyeres.2020.100923.

19. Zloto O, Wygnanski-Jaffe T, Farzavandi SK, Gomez-de-Lia~no R,
Sprunger DT, Mezer E. Current trends among pediatric ophthal-
mologists to decrease myopia progression—An international
perspective. Graefe’s Arch Clin Exp Ophthalmol. 2018;256(12).
https://doi.org/10.1007/s00417-018-4078-6.

20. Jones L, Drobe B, Gonz�alez-M�eijome JM, et al. IMI � Industry
guidelines and ethical considerations for myopia control report.
Invest Ophthalmol Vis Sci. 2019;60(3):M161�M183. https://
doi.org/10.1167/iovs.18-25963.

21. Morgan PB, Woods CA, Tranoudis IG, et al. International contact
lens prescribing in 2020. Contact Lens Spectr. 2021;36
(1):32�38.

22. Morgan P, Woods CA, Tranoudis IG, et al. International contact
lens prescribing in 2021. Contact Lens Spectr. 2022;37
(1):32�38.

23. P€arssinen O, Da SZ, Tan CS, Lanca C, Kauppinen M, Saw SM.
Comparison of myopic progression in Finnish and Singaporean
children. Acta Ophthalmol. 2021;99(2):171�180. https://doi.
org/10.1111/aos.14545.

24. Cao K, Wan Y, Yusufu M, Wang N. Significance of outdoor time
for myopia prevention: a systematic review and meta-analysis
based on randomized controlled trials. Ophthalmic Res.
2020;63(2):97�105. https://doi.org/10.1159/000501937.

25. Xiong S, Sankaridurg P, Naduvilath T, et al. Time spent in out-
door activities in relation to myopia prevention and control: a
meta-analysis and systematic review. Acta Ophthalmol.
2017;95(6):551�566. https://doi.org/10.1111/aos.13403.

26. Adler D, Millodot M. The possible effect of undercorrection
on myopic progression in children. Clin Exp Optom. 2006;89
(5):315�321. https://doi.org/10.1111/j.1444-0938.2006.
00055.x.

27. Chung K, Mohidin N, O’Leary DJ. Undercorrection of myopia
enhances rather than inhibits myopia progression. Vision Res.

72

C. Martínez-P�erez, C. Villa-Collar, J. Santodomingo-Rubido et al.

https://doi.org/10.1016/j.ophtha.2016.01.006
https://doi.org/10.1016/j.ophtha.2016.01.006
https://doi.org/10.1023/A:1002762724601
https://doi.org/10.1023/A:1002762724601
https://doi.org/10.3389/fpubh.2020.560378
https://doi.org/10.1016/j.clae.2016.02.005
https://doi.org/10.1016/j.clae.2016.02.005
https://doi.org/10.1016/j.clae.2019.11.002
https://doi.org/10.1016/j.clae.2019.11.002
https://doi.org/10.1016/j.clae.2019.06.008
https://doi.org/10.1167/iovs.18-25977
https://doi.org/10.1167/iovs.18-25958
https://doi.org/10.1167/iovs.18-25958
https://doi.org/10.1136/bjo.2008.151365
https://doi.org/10.1136/bjo.2008.151365
https://doi.org/10.1167/iovs.10-5485
https://doi.org/10.1167/iovs.10-5485
https://doi.org/10.1080/02713680590907256
https://www.ncbi.nlm.nih.gov/pubmed/15875367
https://doi.org/10.1167/iovs.11-8005
https://doi.org/10.1080/02713683.2016.1221979
https://doi.org/10.1080/02713683.2016.1221979
https://doi.org/10.1167/iovs.11-8453
https://doi.org/10.1167/iovs.11-8453
https://doi.org/10.1111/opo.12460
https://doi.org/10.1186/s12886-017-0639-4
https://doi.org/10.1186/s12886-017-0639-4
https://doi.org/10.1097/ICL.0b013e318298ee76
https://doi.org/10.1097/ICL.0b013e318298ee76
https://doi.org/10.1016/j.preteyeres.2020.100923
https://doi.org/10.1016/j.preteyeres.2020.100923
https://doi.org/10.1007/s00417-018-4078-6
https://doi.org/10.1167/iovs.18-25963
https://doi.org/10.1167/iovs.18-25963
http://refhub.elsevier.com/S1888-4296(22)00016-4/sbref0023
http://refhub.elsevier.com/S1888-4296(22)00016-4/sbref0023
http://refhub.elsevier.com/S1888-4296(22)00016-4/sbref0023
http://refhub.elsevier.com/S1888-4296(22)00016-4/sbref0023
http://refhub.elsevier.com/S1888-4296(22)00016-4/sbref0024
http://refhub.elsevier.com/S1888-4296(22)00016-4/sbref0024
http://refhub.elsevier.com/S1888-4296(22)00016-4/sbref0024
http://refhub.elsevier.com/S1888-4296(22)00016-4/sbref0024
https://doi.org/10.1111/aos.14545
https://doi.org/10.1111/aos.14545
https://doi.org/10.1159/000501937
https://doi.org/10.1111/aos.13403
https://doi.org/10.1111/j.1444-0938.2006.<?A3B2 re3j?>00055.x
https://doi.org/10.1111/j.1444-0938.2006.<?A3B2 re3j?>00055.x


2002;42(22):2555�2559. https://doi.org/10.1016/S0042-6989
(02)00258-4.

28. Walline JJ. Study design issues in a corneal reshaping contact
lens myopia progression study. Eye Contact Lens. 2004;30
(4):227�229. discussion 230. https://doi.org/10.1097/01.
icl.0000140229.53294.52

29. Donovan L, Sankaridurg P, Ho A, Naduvilath T, Smith EL, A
Holden B. Myopia progression rates in urban children wearing
single-vision spectacles. Optom Vis Sci. 2012;89(1):27�32.
https://doi.org/10.1097/OPX.0b013e3182357f79.

30. Haarman AEG, Enthoven CA, Willem Tideman JL, Tedja MS, Ver-
hoeven VJM, Klaver CCW. The complications of myopia: a

review and meta-analysis. Invest Ophthalmol Vis Sci. 2020;61
(4):49. https://doi.org/10.1167/iovs.61.4.49.

31. Sankaridurg P, Tahhan N, Kandel H, et al. IMI impact of myopia.
Invest Ophthalmol Vis Sci. 2021;62(5):2. https://doi.org/
10.1167/iovs.62.5.2.

32. Foo LL, Lanca C, Wong CW, et al. Cost of Myopia correction: a
systematic review. Front Med. 2021;8:718724. https://doi.org/
10.3389/fmed.2021.718724.

33. Wolffsohn JS, Flitcroft DI, Gifford KL, et al. IMI - myopia
control reports overview and introduction. Invest Ophthal-

mol Vis Sci. 2019;60(3):M1�M19. https://doi.org/10.1167/
iovs.18-25980.

73

Journal of Optometry 16 (2023) 64�73

https://doi.org/10.1016/S0042-6989(02)00258-4
https://doi.org/10.1016/S0042-6989(02)00258-4
https://doi.org/10.1097/01.icl.0000140229.53294.52
https://doi.org/10.1097/01.icl.0000140229.53294.52
https://doi.org/10.1097/OPX.0b013e3182357f79
https://doi.org/10.1167/iovs.61.4.49
https://doi.org/10.1167/iovs.62.5.2
https://doi.org/10.1167/iovs.62.5.2
https://doi.org/10.3389/fmed.2021.718724
https://doi.org/10.3389/fmed.2021.718724
https://doi.org/10.1167/iovs.18-25980
https://doi.org/10.1167/iovs.18-25980

	Strategies and attitudes on the management of myopia in clinical practice in Spain
	Introduction
	Methodology
	Study design and data collection
	Statistical analysis

	Results
	Demographics
	Concern about the increase in paediatric myopia
	Perceived efficacy of the different methods of myopia control
	Perceived clinical activity in the field of myopia control
	Frequency of prescribing different myopia correction options for progressing/young myopes
	Minimum patient age that practitioners consider myopia correction options
	Minimum degree of myopia that needs to be present for practitioners to consider myopia control options
	Minimum annual amount of patient myopia progression that would prompt a practitioner to specifically adopt a myopia control approach
	Use of single-vision distance under-correction as a method to slow myopia progression
	Reasons why myopia control methods are not prescribed

	Discussion
	Declaration of Competing Interest
	Acknowledgments
	References


