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Abstract

Objective: This study analyses strategies and attitudes on myopia management reported by eye

care practitioners (ECP) from Spain in 2022.

Methods: A questionnaire was distributed to ECPs worldwide via the internet through professional

associations. The questionnaire was distributed by email to all registered Spanish optician-optomet-

rists. Questions examined awareness of increasing myopia prevalence; perceived efficacy; uptake of

available approaches; and reasons preventing further uptake of specific approaches.

Results: Of 3,107 practitioners who participated in the study, 380 were Spanish ECPs. Using a 10-

point scale, Spanish practitioners reported less concern about increasing pediatric myopia

(8.3 § 1.6) compared to ECP’s worldwide (8.5 § 1.9) (p < 0.001), but similar level of clinical

activity in myopia control (7.8 § 2.3 vs. 7.5 § 2.5, respectively) (p > 0.05); however, around

half of all prescribed treatments were single-vision distance spectacles/contact lenses both in

Spain and in most regions, with Spanish practitioners prescribing less single-vision spectacles

than African and Asian (p< 0.001), but more than Australasian practitioners (p = 0.04). No signif-

icant differences were found between Spain and the other regions in the perceived efficacy of

combined therapy, orthokeratology, and outdoor time (p > 0.05), with the former being per-

ceived as the most effective myopia control method followed by orthokeratology. No significant

differences were found between Spain and the world’s average in factors preventing the pre-

scription of myopia control approaches (p > 0.05). Spanish practitioners reported that embrac-

ing myopia management has a positive, but lower impact on customer loyalty, practice revenue

and job satisfaction compared with the other regions (all p < 0.001).

Conclusions: Myopia control is increasing, although around half of practitioners still prescribe single-

vision distance spectacles/contact lenses to young/progressive myopes. Combined therapy followed by

orthokeratology were perceived as the most effective treatments. Embracing myopia management

improvedpatient loyalty and job satisfaction.

© 2023 Spanish General Council of Optometry. Published by Elsevier España, S.L.U. This is an open access

article under theCCBY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Given the increasing prevalence of myopia around the
world, particularly among younger generations in East and
Southeast Asia, myopia has become a global health problem,
affecting nearly 30 % of the world’s population. Further-
more, by 2050, the prevalence is projected to increase to
50 % globally, of which 10 % are forecasted to have high
degrees of myopia.1 Myopia has a negative impact on both
individuals and society as a whole.2 As the prevalence of
myopia and high myopia increase, so do so the lifetime path-
ological manifestations of myopia, the direct health expen-
diture, and the indirect costs such as lost productivity and
reduced quality of life, with the latter being affected
depending on the type of visual correction used.3 As a result
of all this, there is increasing interest in developing effec-
tive therapies to prevent myopia onset and slow myopia pro-
gression, with a number of approaches showing promising
results; some of them have received regulatory approval
specifically for this indication.

Due to the increasing interest in myopia management,
Wolffsohn et al.4 conducted a global survey in 2015 to better
understand current trends in myopia management in clinical
practice. The same study was repeated in 2019 to evaluate
how these trends might have changed over time.5 Both sur-
veys identified a high level of eye care practitioner concern/
activity about myopia; however, the majority of practi-
tioners were found to prescribe single-vision interventions
to young myopes, although an increased level of activity was
found in the 2019 vs the 2015 survey. The same study was
repeated a third time in 2022 to assess how global trends in
myopia management attitudes and strategies in clinical
practice might have changed compared to previous years.6

This latter study found that more practitioners across the
globe are practicing myopia control, but there are still sig-
nificant differences between and within continents. Further-
more, practitioners reported that embracing myopia control
enhanced patient loyalty, increases practice revenue and
improves job satisfaction.

The results found in Spain in the 2019 survey have been
previously reported.7 In brief, it was found that the accep-
tance of myopia control methods by Spanish eye care practi-
tioners was also relatively low. Orthokeratology was
considered the most effective myopia control method. How-
ever, the prescription of single-vision spectacles/contact
lenses also remained the most popular form of visual correc-
tion prescribed to myopic children. The main reasons for not
prescribing myopia control methods were found to be ele-
vated cost, insufficient information and variable treatment
results,7 in line with the rest of the regions of the world
assessed in the study. The present study reports the results
found in Spain in the survey conducted in 2022 and compares
these findings against those found in other parts of the world
as well as against those found in previous surveys.

Materials and methods

The methods of this study have been previously reported.6 In
brief, a questionnaire was developed in English and subse-
quently translated into seven different languages (i.e., Chi-
nese, French, German, Italian, Portuguese, Russian and
Spanish). Questionnaires were then sent through various

professional bodies to reach eye care practitioners world-
wide (i.e., opticians, optometrists and ophthalmologists,
among others) using SurveyMonkey software (Palo Alto, Cali-
fornia, USA). Ethics approval for the study was obtained
from the Aston University Research Ethics committee (Bir-
mingham, United Kingdom). The nature of the study and
data collection was described in the invitation to participate
in the survey, thus informed consent was received from all
respondents by submitting the survey. No personal or identi-
fiable data was collected from any of the survey respond-
ents. In Spain, the questionnaire was disseminated by email
to all registered optician-optometrists in the country
through the Spanish General Council of Optician-Optomet-
rists as well as through other Spanish eye care organizations
between March and November 2022. The questionnaire col-
lected details of the type of professional that responded to
the survey (i.e., optometrist, ophthalmologists or other),
the principal working environment of the respondent (i.e.,
clinical practice, and academic or industry setting) as well
as the number of years that the eye care practitioner has
been qualified (in year ranges of 1�5, 6�10, 11�20, 21�30,
and 31 or more). The questionnaire was made up of the fol-
lowing nine questions:

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

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

3. How active they would consider their clinical practice in
the area of myopia control (quantified from “not at all”
to “extremely active” on a 10-point scale).

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

5. Minimum patient age for which prescription of a myopia con-
trol method is considered (assuming that the management
skills andmotivation of the child/parent are sufficient).

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-vision under-correction is
prescribed as a strategy to slow the progression of myopia
(quantified as “never”, “sometimes” or “always”).

9. If they had only ever fitted single-vision spectacles/contact
lenses for myopic patients, what had prevented them from
prescribing alternative refractive correction methods (mul-
tiple options could be selected)? These options were:
� 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
� Low benefit/risk ratio
� Other
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10. Selection of criteria for the decision to adopt a myopia
control method (quantified on a scale of 1�12 based on
the least important to the most important).
� Refractive error
� Age
� Myopic parent (one)
� Myopic parents (two)
� Axial length
� Choroidal thickness
� Choroidal thickness responsiveness to early treatment
� Binocular vision status
� AC/A ratio
� Lifestyle
� Patient pressure
� Parent/guardian pressure

11. Criteria for the selection of the first strategy to start
myopia control in a young myope. The options (all rele-
vant options could be selected) consisted of:
� There is only one method available to me
� I am only comfortable using/trained to use one
method

� Age
� Refractive error (non-cycloplegic)
� Cycloplegic refraction
� Axial length
� Choroidal thickness
� Binocular vision status
� Patient preference
� Parent/guardian preference
� Other (please specify)

12. Frequency of follow-up of myopic children who have
adopted a myopia control method (in months).

13. Reason for modifying a myopia control method/
approach. The options (all relevant options could be
selected) consisted of:
� I don’t
� Progression of refractive error
� Progression of axial length
� Changes in choroidal thickness
� A new treatment with a scientifically reported greater
effectiveness became available

� Poor compliance
� Complications
� Other (please specify)

14. How has managing myopia changed their patient loyalty,
practice revenue and job satisfaction (each rated as
“much less”, “less”, “no change”, “more” or “much
more”).

The results reported by Asian, Australasian, European
[excluding Spain], North American and South American eye
care practitioners were analyzed and compared against those
reported by Spanish eye care practitioners.

Statistical analysis

Data analysis was conducted using SPSS 25.0 software (SPSS
Inc., Chicago, Illinois, USA). Normality of the data was assessed
using the Shapiro Wilk normality test. As all variables were
found not to have a normal distribution, data was analyzed

using the Kruskal�Wallis, Mann�Whitney U and Chi-square
tests. The level of statistical significance was taken as 5 %.

Results

Demographics

A total of 3,107 eye care practitioners responded to the sur-
vey, of whom 74 were from Africa, 1,396 from Asia, 101 from
Australasia, 931 from Europe, 338 from North America, and
177 from South America. Among the 931 surveys collected in
Europe, 380 provided data from Spanish eye care practi-
tioners. Of all the questionnaires obtained worldwide, 64.5 %
were provided by optometrists, 27.5 % by ophthalmologists,
5.2 % by contact lens opticians and the remaining 2.8 % by
other eye care practitioners. In Spain, 99.0 % of all question-
naires obtained were provided by optometrists, 0.8 % by oph-
thalmologists and the remaining 0.3 % by other eye care
practitioners; this is estimated to account for approximately
2 % of all practicing optometrists in the country.

Most practitioners who participated in this study, both
worldwide and from Spain, reported working in clinical prac-
tice (worldwide: 78.1 %; Spain: 80.0 %). The remaining practi-
tioners reported working in an academic (worldwide: 8.3 %;
Spain: 3.2 %) or industry (worldwide: 5.5 %; Spain: 5.2 %) set-
ting. Worldwide and in Spain, most eye care practitioners
reported being qualified to practice between 11 and 30 years.

Self-reported concern about the increasing

frequency of childhood myopia

Overall, practitioners worldwide reported a higher concern
regarding the increase in childhood myopia (8.5 § 1.9) in
comparison to practitioners from Spain (8.3 § 1.6) (p <

0.001). Practitioners in Spain were less concerned than
those from Asia (p < 0.001), but showed similar level of con-
cern as those from Africa, Australasia, Europe, South Amer-
ica and North America (p > 0.05). Within Europe,
practitioners from Spain were more concerned than those
from Denmark (p = 0.034) and Switzerland (p = 0.002), but
reported a similar level of concern as those from the other
European countries (p > 0.05). In contrast with the other
regions, no significant differences were found among Span-
ish practitioners between level of concern and years of
experience (p > 0.05).

Practitioners’ perceived effectiveness of

management options for myopia control

Practitioners around the world perceived combination therapy
as the most effective method of myopia control (62.4 % [95%
confidence intervals {CI}: 61.5�63.4]), followed by orthokera-
tology (56.3 % [CI: 55.5�57.2]), pharmaceuticals (50.3 % [CI:
49.4�51.2]) and soft contact lenses approved for myopia con-
trol (46.7 % [CI: 45.8�47.7]). Similarly, Spanish practitioners
also reported combined treatment methods (63.5 % [CI:
60.9�66.2]), followed by orthokeratology (58.3 % [CI:
55.8�60.8]) and pharmaceuticals (54.2 % [CI: 51.5�56.7]) as
the most effective myopia control methods (Fig. 1). Comparison
between Spain and some of the other regions revealed signifi-
cant differences in terms of the perceived efficacy of single-
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vision distance undercorrection, single-vision spectacles, bifocal
spectacles, progressive addition lenses, myopia control specta-
cles, rigid contact lenses, single-vision soft contact lenses, mul-
tifocal contact lenses, myopia control soft contact lenses and
pharmaceuticals (Table 1). In contrast, the efficacy of orthoker-
atology, combined therapy and outdoor time was reported to
be equally effective by Spanish practitioners in comparison with
those from the other regions in (p < 0.05). The fewer years of
Spanish practitioners’ experience the higher the level of effi-
cacy reported for single-vision spectacles (p = 0.005), myopia
control spectacles, and myopia control soft contact lenses (both
p < 0.001). On the other hand, the more years of professional
experience the greater the perceived effectiveness of orthoker-
atology reported by Spanish practitioners (p = 0.037). Taking
the results reported by optometrists worldwide alone (given
that Spanish optometrists cannot prescribe pharmaceuticals
such as atropine), optometrists from North America
(44.0 § 23.0; p < 0.001) and Australasia (47.8 § 22.8;
p = 0.003) reported lower perceived efficacy for pharmaceutical
treatments than Spanish optometrists (54.5 § 25.6); however,
no significant differences were found between optometrists
from Spain vs. those from the other remaining regions (p >

0.05).

Practitioners’ perceived level of clinical activity in

myopia control

A similar level of perceived clinical activity in the field of
myopia control was reported by practitioners from Spain
(7.8 § 2.3) compared with practitioners from the other
regions (7.5 § 2.5) (p > 0.05) (Fig. 2). Spanish practitioners,
as well as those from other European countries, reported
significant differences between the different age ranges of
practitioner experience for the perceived level of clinical
activity in myopia control (p < 0.001); as years of

practitioner experience increases the perceived level of
clinical activity in myopia control also increases.

Frequency of prescription of different myopia

progression correction methods by practitioners

Overall, the most widely prescribed option for young pro-
gressive myopes was single-vision spectacles, accounting for
32.2 % (CI: 31.1�33.3) and 32.6 % (CI: 29.8�35.3 %) of all
prescriptions reported worldwide and in Spain, respectively
(Fig. 3). Myopia control spectacles represented 15.9 % (CI:
15.1�16.7) and 11.1 % (CI: 9.6�12.6) of all prescriptions
reported by eye care practitioners worldwide and in Spain,
respectively. The prescription frequency of bifocal specta-
cles, progressive addition lenses (both p < 0.001), myopia
control spectacles (p = 0.012), rigid contact lenses, single-
vision soft contact lenses, multifocal contact lenses, myopia
control soft contact lenses, pharmaceuticals and combined
treatments was significantly different between Spanish
practitioners and those from the other regions (p < 0.001).
In contrast, the prescription frequency of single-vision spec-
tacles and orthokeratology was reported to be similar
between Spanish practitioners and those from the other
regions (p > 0.05). In Spain, a greater number of years of
practitioner experience was associated with a lower pre-
scription frequency of single-vision spectacles, rigid contact
lenses and single-vision soft contact lenses (p < 0.001). In
contrast, more years of practitioner experience was associ-
ated with increased prescription of progressive addition
lenses and orthokeratology (p < 0.001).

Minimum age of prescribing myopia management

options by practitioners

The minimum age at which a myopia control method would
be prescribed was found to be significantly different

Fig. 1 Perceived efficacy of different myopia control methods. MC, myopia control; RCL, rigid contact lenses; SCL, soft contact

lenses; MC SCL, soft contact lens approved for myopia control; Ortho-K, overnight orthokeratology; Error bars represent one standard

deviation.
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between regions (p < 0.001) (Fig. 4). Myopia control treat-
ments were reported to be prescribed at an older age by eye
care practitioners worldwide (8.0 § 2.4 years [CI: 7.9�8.1])
in comparison with Spanish practitioners (7.5 § 1.0 years
[CI: 7.3�7.7]) (p < 0.001). The prescription of single-vision
spectacles, bifocal spectacles, myopia control spectacles,
rigid contact lenses, myopia control soft contact lenses and
pharmaceuticals were reported to be prescribed at an ear-
lier age by practitioners in Spain compared to practitioners
from the other regions (p < 0.001). The age at which to pre-
scribe the remaining myopia management options was found
to be similar between regions (p > 0.05). Spanish practi-
tioners recommend the prescription of myopia control soft
contact lenses at an earlier age than single-vision soft con-
tact lenses (p < 0.001). In Spain, significant differences
between the different categories of practitioners’ experi-
ence were only found in the average minimum age at which
bifocal spectacles would be prescribed (p = 0.002); as the
years of practitioner experience increased the age at which
this treatment would be prescribed decreased.

Minimum degree of myopia to begin myopia

management

Significant differences were found in the minimum degree of
myopia to begin myopia management, with practitioners in
Spain recommending prescribing to patients with a slightly
higher degree of myopia (�1.06 § 0.61D [CI: �1.13 to
�1.00]) in comparison with practitioners from the other
regions (�1.04 § 0.81D [CI: �1.07 to �1.01]) (p<0.001).
African practitioners reported a higher degree of myopia to
begin myopia management (�1.59 § 1.22 D [CI: �1.89 to
�1.31]) in comparison with Asian (�0.99 § 0.74 D [CI: �1.02
to �0.95]), Australasian (�0.64 § 0.37 D [CI: �0.72 to
�0.57]), European (�0.90 § 0.65 D [CI: �0.96 to �0.85]),
North American (�1.29 § 1.08 D [CI: �1.41 to �1.17]) and
South American practitioners (�1.41 § 0.87 D [CI: �1.54 to
�1.28]) (p < 0.001). In Spain, no significant differences
were found in the minimum degree of myopia for which a
myopia control method would be prescribed between the
different age ranges of practitioners’ experience (p > 0.05).

Table 1 Statistical differences in the perceived effectiveness of myopia control methods between Spain and other regions. RCL,

rigid contact lenses; SCL, soft contact lenses; MC SCL, soft contact lens approved for myopia control. Similar levels of efficacy

reported by Spanish practitioners; >, Spanish practitioners reported significantly higher levels of efficacy; <, Spanish practi-

tioners reported significantly lower levels of efficacy.

Spain

Africa Asia Australasia Europe North America South America

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

Single-vision spectacles < (p < 0.001) < (p < 0.001) > (p = 0.040) = (p > 0.05) = (p > 0.05) = (p > 0.05)

Bifocal spectacles < (p < 0.001) < (p < 0.001) < (p = 0.002) = (p > 0.05) < (p = 0.031) = (p > 0.05)

Progressive addition lenses < (p < 0.001) < (p < 0.001) = (p > 0.05) < (p = 0.004) = (p > 0.05) < (p = 0.005)

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

SCL < (p < 0.001) < (p < 0.001) > (p = 0.002) = (p < 0.05) = (p > 0.05) < (p < 0.001)

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

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

Pharmaceuticals = (p > 0.05) = (p > 0.05) > (p = 0.015) > (p = 0.017) > (p < 0.001) > (p = 0.003)

Fig. 2 Perceived level of clinical activity in the field of myopia control reported by practitioners worldwide grouped by regions.

Box = 1 standard deviation; horizontal lines = medians; whiskers = 95 % confidence intervals; n = number of responses; and

o = extreme values.
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Fig. 3 Frequency of prescription of different myopia correction methods for myopia progression in a typical month. MC, myopia

control; RCL, rigid contact lenses; SCL, single-vision soft contact lenses; MC SCL, myopia control soft contact lenses; Ortho-K, over-

night orthokeratology. Error bars represent one standard deviation.

Fig. 4 Minimum age (in years) at which eye care practitioners from different regions would recommend different myopia control

treatments to patients. MC, myopia control; RCL, rigid contact lenses; SCL, soft contact lenses; MC SCL, myopia control soft contact

lenses; Ortho-K, overnight orthokeratology. Error bars represent one standard deviation.
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Minimum level of myopia progression that

necessitates myopia control

Practitioners from Australasia and Europe reported recom-
mending a myopia control intervention to patients with
lower annual myopia progression rates (0.26�0.50 D/year)
in comparison with those from the other regions
(0.51�0.75 D/year for all others) (p < 0.001). Within
Europe, Spanish practitioners reported recommending a
myopia control intervention to patients with a higher annual
myopia progression (0.51-0.75 D/year) than those from
France, Italy, Portugal, Russia, Norway and the United King-
dom (all 0.26�0.50 D/year; p < 0.001); and to patients with
lower annual myopia progression rates than those from Lat-
via (0.76-1.00D/year; p < 0.001). In Spain, no significant dif-
ferences were found in the minimum level of myopia
progression that necessitates myopia control with regards to
the number of years of professional experience (p > 0.05).

Using undercorrection as a strategy to control

myopia

Single-vision undercorrection was reported to be an ineffec-
tive strategy to slow myopia progression by 83.5 % of all eye
care practitioners who participated in this survey (Africa:
64.9 %; Asia: 82.2 %; Australasia: 99.0 %; Europe: 87.1 %;
North America: 85.2 %; South America: 68.9 % and Spain:
87.4 %); 14.1 % reported having prescribed it at least once
(Africa: 29.7 %; Asia: 15.6 %; Australasia: 1.0 %; Europe: 10.7
%; North America: 13.0 %; South America: 23.7 % and Spain:
10.0 %); and 2.5 % reported that they always recommend
this approach (Africa: 5.4 %; Asia: 2.1 %; Australasia: 0.0 %;
Europe: 2.2 %; North America: 1.8 %; South America: 7.3 %
and Spain: 2.6 %). Significant differences were found
between regions in the use of undercorrection as a strategy
for myopia control (p < 0.001), with this method being used
least in Australasia and most in Africa and South America in
comparison with the other regions (p < 0.001). Significant
differences were found between the different age ranges of
Spanish practitioners’ experience in the prescription of
undercorrection (p = 0.005); as years of practitioner’s expe-
rience increased so did so undercorrection prescription fre-
quency.

Reasons for not prescribing an alternative method

to single-vision correction

No significant differences were found in the factors that pre-
vented the prescription of a myopia control method
between Spanish practitioners and the those from the other
regions (p > 0.05). Both globally and in Spain, high cost fol-
lowed by insufficient information were reported as the
major reasons why myopia control methods were not pre-
scribed. Other reasons that prevent Spanish practitioners
from prescribing myopia control approaches were com-
mented upon in the free-text section of the survey and
emphasised the need to provide the general public with sci-
entific information about effective myopia control methods.
Further factors that prevented practitioners from prescrib-
ing myopia control methods included concerns about patient
safety, lack of perceived treatment availability and tools
needed to prescribe them, and low benefit/risk ratio.

Ranked criteria for starting myopia control in a

young progressing myope

Overall, as well as in Spain, the main criteria used to start
adopting a method of myopia control included refractive
error and age, followed by having myopic parents and axial
length (Fig. 5). Significant differences were found between
Spain and the other regions with regards to age (p < 0.001),
choroidal thickness responsiveness to early treatment
(p = 0.041) and AC/A ratio (p < 0.001) (Table 2). No signifi-
cant differences were found between Spain and the other
regions in the other criteria proposed for starting myopia
control in a young progressing myope (p > 0.05). In Spain,
no significant differences were found between years of
experience and the criteria used to adopt a myopia control
approach (p > 0.05).

Factors considered when choosing which myopia

management strategy to use first

Worldwide, 75.5 % of all the eye care practitioners consid-
ered age as the primary reason to adopt a myopia control
approach. Significant differences were found in the factors
considered when choosing which myopia management strat-
egy to use first between Spanish practitioners and the
world’s mean (p = 0.048). Whereas in Spain the main factors
were age, refractive error (non-cycloplegic) and parent/
guardian preference, globally they were age, refractive
error (non-cycloplegic) and cycloplegic refraction. Other
reasons that also influenced decision-making for choosing
which myopia management strategy to use first in Spain
were axial length, patient preference and binocular vision.

Frequency of myopia control follow-ups in myopic

children

Spanish practitioners (5.3 § 2.7 months [CI 4.8 � 5.8]) rec-
ommend follow-up appointments over a longer period of
time compared to the world’s mean (4.6 § 4.0 months [CI:
4.4 � 4.8]) (p < 0.001). There were differences in such rec-
ommendation between regions: Africa = 5.7 § 2.6 months
(CI: 4.9�6.5); Asia = 4.3 § 4.5 months (CI: 4.0 � 4.5); Aus-
tralasia = 5.4 § 1.3 (CI: 5.0 � 5.7); and Europe = 5.5 § 2.0
(CI: 5.3 � 5.7) (p < 0.001). In Spain, no significant differen-
ces were found between the different age ranges of practi-
tioners’ experience and the frequency of myopia control
follow-up appointments (p > 0.05).

Triggers to adjust myopia management strategy

Of all the eye care practitioners who participated in this sur-
vey, 84.4 % reported that progression of refractive error was
the main reason for changing the myopia control method
prescribed, followed by progression of axial length (60.6 %)
and poor compliance (55.0 %). No significant differences
were found in the reasons for selecting another myopia con-
trol method between Spanish practitioners and those from
the other regions (p > 0.05).
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Impact of myopia management on your practice

Globally, 26.2 % of eye care practitioners believe that as a
result of embracing myopia management in practice patient
loyalty has not changed; 45.4 % reported that it has
improved; and 23.8 % felt it has improved considerably. How-
ever, 3.9 % and 0.8 % reported it is lower or much lower than
before offering myopia management, respectively. In terms
of practice revenue, 39.2 % reported embracing myopia man-
agement does not affect practice revenue; 39.2 % that it has
improved; and 10.7 % that it has improved considerably. How-
ever, 9.3 % and 2.6 % reported it is lower or much lower than
before offering myopia management, respectively. Regarding
job satisfaction, 20.2 % of the participants reported that
embracing myopia management does not affect job satisfac-
tion; 44.3 % that it has improved; and 31.9 % that it has
improved substantially. On the other hand, 2.9 % and 0.8 %
reported it is lower or much lower than before offering myo-
pia management, respectively. Significant differences were
found between Spanish practitioners and those from the
other regions with regard to patient loyalty, practice revenue
and job satisfaction, with Spanish practitioners reporting
that embracing myopia management in practice has a lower

impact on customer loyalty, practice revenue and job satis-
faction compared with the other regions (all p < 0.001)
(Fig. 6). No significant differences were found between
reported years of practitioner experience and the reported
perception of embracing myopia management on customer
loyalty, practice revenue and job satisfaction.

Discussion

This study reports on a survey conducted in 2022 that
assessed trends in myopia management attitudes and strate-
gies in clinical practice found specifically in Spain and com-
pares these findings against global trends in myopia
management. Furthermore, this study also provides an
update of the same survey that was carried out in 2019
allowing an assessment as to how these trends might have
changed over time.7 As was found in the 2019 survey, most
participants in this study were optometrists, which was
expected given that the survey was disseminated by email
by the Spanish General Council of the Colleges of Opticians-
Optometrists to all registered optician-optometrists in the
country.

Fig. 5 Ranked criteria for starting myopia control in young progressing myopes. CT, Choroidal thickness.

Table 2 Statistical differences in the ranked criteria for starting myopia control in young progressing myopes between Spain and

the other regions. = Similar ranked criteria;>, Spanish practitioners reported significantly higher ranked criteria;<, Spanish prac-

titioners reported significantly lower ranked criteria.

Spain

Africa Asia Australasia Europe North America South America

Age = (p > 0.05) < (p = 0.010) < (p < 0.001) = (p > 0.05) < (p = 0.001) = (p > 0.05)

Choroidal thickness

responsiveness to

early treatment

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

AC/A ratio = (p > 0.05) > (p = 0.003) = (p > 0.05) = (p > 0.05) > (p = 0.001) = (p > 0.05)
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The self-reported level of concern about the increasing
frequency of pediatric myopia was generally high across all
six continents. That Spanish practitioners were less con-
cerned than Asian practitioners, but showed similar level of
concern as other regions assessed is attributed to the high
prevalence rate of pediatric myopia in Asia,1,2 thus practi-
tioners in this part of the world typically show the greatest
level of concern compared with all other continents in this
and previous reports.2,4,5,7 Although in the 2015 and 2019
surveys orthokeratology was considered the best myopia
control method in Spain7 as well among most regions of the
world,5 in the 2022 survey combined treatments were
reported to be the most effective myopia control method
followed by orthokeratology both in Spain and around the
world; the latter might be attributed to recent studies
reporting improved myopia control efficacy with atropine
combined with orthokeratology in comparison with ortho-
keratology treatment alone.3,8 Despite considered to be the
most efficacious, combination therapy was one of the least
prescribed myopia control techniques across all regions,
ranging from around 2 % in Africa and Spain to 5 % in Asia.
The latter might be attributed to poor access to low dose
atropine preparations and optometrists in many parts of the
world, including Spain, not being licensed to prescribe atro-
pine. Spanish practitioners reported a similar level of per-
ceived clinical activity in the field of myopia control
compared with practitioners worldwide both in this study as
well as in the 2019 survey, indicating that the adoption of
myopia management in practice appears to be similar among
regions worldwide.9�11

Despite the relatively high self-reported level of concern
about the increasing frequency of pediatric myopia as well
as the relatively high self-perceived clinical activity in myo-
pia control, around half of all prescribed treatments to pro-
gressive/young myopes were single-vision distance
spectacles/soft contact lenses both in Spain and in most

regions around the world. However, the prescription of sin-
gle-vision spectacles in Spain has decreased from 49.7 % in
2019 to 32.5 % in 2022 and that of single-vision soft contact
lenses from 19.1 % in 2019 to 14.8 % in 2022.7 That large
numbers of eye care practitioners still do not prescribe myo-
pia control treatments to progressive/young myopes was
reported to be related to insufficient training in the field as
well as the lack of specialist equipment for the appropriate
prescription of these treatments.

Overall, eye care practitioners worldwide recommend
prescribing myopia control treatment at an older age
(8.0 § 2.4 years) than Spanish practitioners (7.5 § 1.0
years). Spanish, Australasian and European practitioners
reported recommending a myopia control intervention to
patients with lower annual myopia progression rates
(0.26�0.50 D/year) than those from the other regions
assessed (0.51�0.75 D/year for all others). These regional
differences in the recommendation of myopia control
approaches with regards to age as well as to the degree of
myopia and the annual myopia progression rate might be
related to the region’s predominant ethnicity, with higher
degrees of myopia and rates of myopia progression typically
found in Asian compared to Caucasian children, practi-
tioners’ scope of practice as well as cultural and regional
preferences. Over 80 % of practitioners both globally and in
Spain reported never prescribing undercorrection as a
method for myopia control in 2022; this figure is up com-
pared to the results of the 2019 survey (i.e., globally: 78 %;
Spain: 69 %). The reduced use of undercorrection as a
method for myopia control is attributed to the well-estab-
lished evidence showing that single-vision distance under-
correction is ineffective in reducing myopia progression in
children.12

The main reasons why eye care practitioners do not adopt
myopia control methods, including high cost followed by
inadequate information, appear to be the remarkably

Fig. 6 Reported perception of embracing myopia management on customer loyalty, practice revenue and job satisfaction.
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similar in 2022 compared to 2019;7 this highlights the impor-
tance to increase accessibility, both financially and geo-
graphically, through collaborative efforts between
practitioners and the eye care industry.13 Another of the
main reasons for not prescribing a myopia control method
was reported to be insufficient dissemination of information
regarding effective myopia control methods to potential
patients. The Spanish General Council of the Colleges of
Opticians-Optometrists is conducting campaigns on the
importance of reducing myopia progression through the use
of effective methods that are expected to increase the
adoption of myopia control methods by Spanish
practitioners.14�16

Overall, as well as in Spain, the criteria used to start
adopting a myopia control method included refractive error
and age, followed by having myopic parents and axial
length. Likewise, Spanish as well as practitioners from most
parts of the world, recommend follow-up appointments
within 6 months. Similarly, progression of refractive error
was the main reason for changing the myopia control
method employed, followed by progression of axial length
and the availability of new methods with better reported
efficacy. Such consistency in the criteria used between prac-
titioners from different regions is attributed to evidence
and guidelines in myopia management supporting these
criteria.13,17

Embracing myopia control in clinical practice was
reported to increase patient loyalty and enhance job satis-
faction by practitioners from the different regions assessed,
whereas practice revenue showed more mixed results.
These findings might not be surprising as pursuing myopia
management has potential benefits for all stakeholders con-
cerned, particularly eye care practitioners, patients and the
eye care industry.

In conclusion, this global survey of current trends in eye
care practitioner myopia management attitudes and strate-
gies in clinical practice has identified that both the level of
concern about increasing frequency of pediatric myopia and
perceived clinical activity in myopia control was generally
high both in Spain and globally. However, despite this rela-
tively high level of concern and self-perceived clinical activ-
ity in myopia control, around half of all prescribed
treatments to progressive/young myopes were single-vision
distance spectacles and single-vision distance soft contact
lenses both in Spain and in most regions around the world.
Combined treatments are now considered to be the most
effective therapy followed by orthokeratology, albeit the
former is still one of the least prescribed myopia control
techniques across all regions, including Spain as optomet-
rists in this country are not licensed to prescribe drugs. The
main reasons why eye care practitioners, both globally and
in Spain, do not adopt myopia control methods are high cost
followed by insufficient information. Overall, as well as in
Spain, the criteria used to start adopting a method of myo-
pia control included refractive error and age, followed by
having myopic parents and axial length. Embracing myopia
control in clinical practice was reported to increase patient
loyalty and enhance job satisfaction by practitioners from
the different regions assessed. These results highlight that
the adoption of myopia control strategies in clinical practice
is likely to have clinical, professional, regulatory, public
health, and economic implications for patients, eye care

practitioners, academics, manufacturers, regulatory and
professional bodies, and other stakeholders concerned,
including the general public. Being trained to prescribe myo-
pia control treatments to patients increases clinical skills
and professionalism, ultimately leading to better standards
of care and increased job satisfaction for eye care practi-
tioners and improved treatment outcomes and quality of life
for patients. However, to be able to offer patients on-label
treatments specifically approved for myopia control requires
efforts from manufactures and regulatory bodies to bring
such treatments to market.18 As insufficient training is
among the common reasons preventing practitioners the
prescription of a myopia control approach, a wider adoption
of myopia control strategies in clinical practice requires
ongoing efforts from academics and professional bodies in
providing continuing education in the field.19 Finally,
embracing myopia control is also likely to have public health
and economic implications both for eye care practitioners
and society due to increased practice revenue through
increased patient loyalty as well as through a reduction in
both the incidence and severity of suffering myopia-related
ocular pathology later in life that potentially leads to
reduced ocular health expenditure.2

Conflicts of 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. Menicon Co., Ltd funded
the publication costs of this study.

Acknowledgements

The authors thank the Spanish General Council of the Col-
leges of Opticians-Optometrists for disseminating the survey
to Spanish practitioners, and to CooperVision Iberia and
Menicon Iberia for also doing so through their data bases.
The survey was facilitated by the International Myopia Insti-
tute and supported by the World Council of Optometry.

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;123:1036�1042. https://doi.org/

10.1016/j.ophtha.2016.01.006.
2. Sankaridurg P, Tahhan N, Kandel H, et al. IMI impact of myopia.

Invest Ophthalmol Vis Sci. 2021;62:2. https://doi.org/10.1167/

iovs.62.5.2.
3. Tan Q, Ng AL, Cheng GP, Woo VC, Cho P. Combined 0.01 % atro-

pine with orthokeratology in childhood myopia control (AOK)

study: a 2-year randomized clinical trial. Contact Lens Ant Eye.

2023;46: 101723. https://doi.org/10.1016/j.clae.2022.101723.
4. Wolffsohn JS, Calossi A, Cho P, et al. Global trends in myopia

management attitudes and strategies in clinical practice. Con-

tact Lens Ant Eye. 2016;39:106�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. Contact Lens Ant Eye. 2020;43:9�17. https://doi.org/
10.1016/j.clae.2019.11.002.

10

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/10.1167/iovs.62.5.2
https://doi.org/10.1167/iovs.62.5.2
https://doi.org/10.1016/j.clae.2022.101723
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


6. Wolffsohn JS, Whayeb Y, Logan NS, Weng R. Group* the IMIA.

IMI—Global trends in myopia management attitudes and strate-
gies in clinical practice—2022 update. Invest Ophthalmol Vis

Sci. 2023;64:6. https://doi.org/10.1167/IOVS.64.6.6.

7. Martínez-P�erez C, Villa-Collar C, Santodomingo-Rubido J, Wolf-
fsohn JS. Strategies and attitudes on the management of myo-

pia in clinical practice in Spain. J Optom. 2023;16:64�73.

https://doi.org/10.1016/j.optom.2022.03.002.

8. Xu S, Li Z, Zhao W, et al. Effect of atropine, orthokeratology
and combined treatments for myopia control: a 2-year strat-

ified randomised clinical trial. Br J Ophthalmol. 2022..

bjophthalmol-2022-321272; https://doi.org/10.1136/bjo-

2022-321272.
9. Cabanes-Martí E, García-Ayuso D. Myopia control with dual-

focus soft contact lenses during the first year of measures to

contain the COVID-19 pandemic. Opthalmic Physiol Opt.

2022;42:1227�1231. https://doi.org/10.1111/opo.13031.
10. Jim�enez R, Redondo B, Gal�an T, Machado P, Molina R, Vera J.

Impact of dual-focus soft contact lens wear on near work-

induced transient myopia. Clin Exp Optom. 2023;106:296�302.
https://doi.org/10.1080/08164622.2022.2029684.

11. LamCSY, TangWC, Tse DYY, et al. Defocus incorporatedmultiple seg-

ments (DIMS) spectacle lenses slow myopia progression: a 2-year

randomised clinical trial. Br J Ophthalmol. 2020;104:363�368.
https://doi.org/10.1136/bjophthalmol-2018-313739.

12. Logan NS, Wolffsohn JS. Role of un-correction, under-correction

and over-correction of myopia as a strategy for slowing myopic

progression. Clin Exp Optom. 2020;103:133�137. https://doi.

org/10.1111/cxo.12978.
13. Gifford KL, Richdale K, Kang P, et al. IMI � clinical management

guidelines report. Invest Ophthalmol Vis Sci. 2019;60:

M184�M203. https://doi.org/10.1167/iovs.18-25977.
14. Colegio Nacional de �Opticos-Optometristas. Miopía en ni~nos.

https://www.cnoo.es/videos/miopia-en-ninos; 2021 (Accessed

11 August 2023).

15. Colegio Nacional de �Opticos-Optometristas. EL CNOO Lanza Var-

ios Videos De Concienciaci�on Sobre El Alto Incremento De La

Miopía. 2021.. http://dr5.cnoo.es/Canales/Ficha.aspx?IdMe-

nu=d6bb2e66-a451-4d51-a733-0afe1e4bde35&Cod=12ef06e9-8

92a-4989-b5ce-471b68a89fab&Idioma=es-ES. (Accessed 11
August 2023).

16. Asociaci�on de Miopía Magna con Retinopatías. Asociaci�on de

miopía magna con retinopatías. https://miopiamagna.org/con

oce-amires/; 2023 (Accessed 11 August 2023).
17. Wolffsohn JS, Jong M, Smith EL, et al. IMI 2021 reports and digest

- reflections on the implications for clinical practice. Invest Oph-

thalmol Vis Sci. 2021;62:1. https://doi.org/10.1167/iovs.62.5.1.
18. 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:M161�M183. https://doi.

org/10.1167/iovs.18-25963.
19. Sankaridurg P, Berntsen DA, Bullimore MA, et al. IMI 2023 digest.

Invest Ophthalmol Vis Sci. 2023;64:7. https://doi.org/10.1167/

IOVS.64.6.7.

11

Journal of Optometry 17 (2024) 100496

https://doi.org/10.1167/IOVS.64.6.6
https://doi.org/10.1016/j.optom.2022.03.002
https://doi.org/10.1136/bjo-2022-321272
https://doi.org/10.1136/bjo-2022-321272
https://doi.org/10.1111/opo.13031
https://doi.org/10.1080/08164622.2022.2029684
https://doi.org/10.1136/bjophthalmol-2018-313739
https://doi.org/10.1111/cxo.12978
https://doi.org/10.1111/cxo.12978
https://doi.org/10.1167/iovs.18-25977
https://www.cnoo.es/videos/miopia-en-ninos
http://dr5.cnoo.es/Canales/Ficha.aspx?IdMenu=d6bb2e66-a451-4d51-a733-0afe1e4bde35&Cod=12ef06e9-892a-4989-b5ce-471b68a89fab&Idioma=es-ES
http://dr5.cnoo.es/Canales/Ficha.aspx?IdMenu=d6bb2e66-a451-4d51-a733-0afe1e4bde35&Cod=12ef06e9-892a-4989-b5ce-471b68a89fab&Idioma=es-ES
http://dr5.cnoo.es/Canales/Ficha.aspx?IdMenu=d6bb2e66-a451-4d51-a733-0afe1e4bde35&Cod=12ef06e9-892a-4989-b5ce-471b68a89fab&Idioma=es-ES
https://miopiamagna.org/conoce-amires/
https://miopiamagna.org/conoce-amires/
https://doi.org/10.1167/iovs.62.5.1
https://doi.org/10.1167/iovs.18-25963
https://doi.org/10.1167/iovs.18-25963
https://doi.org/10.1167/IOVS.64.6.7
https://doi.org/10.1167/IOVS.64.6.7

	Strategies and attitudes on the management of myopia in clinical practice in Spain - 2022 update
	Introduction
	Materials and methods
	Statistical analysis

	Results
	Demographics
	Self-reported concern about the increasing frequency of childhood myopia
	Practitioners´ perceived effectiveness of management options for myopia control
	Practitioners´ perceived level of clinical activity in myopia control
	Frequency of prescription of different myopia progression correction methods by practitioners
	Minimum age of prescribing myopia management options by practitioners
	Minimum degree of myopia to begin myopia management
	Minimum level of myopia progression that necessitates myopia control
	Using undercorrection as a strategy to control myopia
	Reasons for not prescribing an alternative method to single-vision correction
	Ranked criteria for starting myopia control in a young progressing myope
	Factors considered when choosing which myopia management strategy to use first
	Frequency of myopia control follow-ups in myopic children
	Triggers to adjust myopia management strategy
	Impact of myopia management on your practice

	Discussion
	Conflicts of Interest
	Acknowledgements
	References


