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Abstract

Purpose: This retrospective analysis of electronic medical record (EMR) data in-
vestigated the natural history of myopic progression in children from optometric
practices in Ireland.

Methods: The analysis was of myopic patients aged 7-17 with multiple visits and
not prescribed myopia control treatment. Sex- and age-specific population cen-
tiles for annual myopic progression were derived by fitting a weighted cubic spline
to empirical quantiles. These were compared to progression rates derived from
control group data obtained from 17 randomised clinical trials (RCTs) for myopia.

Ireland, School of Physics, Clinical and
Optometric Sciences, Technological
University Dublin, Dublin, Ireland.
Email: michael.moore@tudublin.ie

Linear mixed models (LMMs) were used to allow comparison of myopia progres-
sion rates against outputs from a predictive online calculator. Survival analysis was
performed to determine the intervals at which a significant level of myopic pro-
gression was predicted to occur.

Results: Myopia progression was highest in children aged 7 years (median:
—0.67 D/year) and progressively slowed with increasing age (median: —0.18 D/
year at age 17). Female sex (p<0.001), a more myopic SER at baseline (p<0.001)
and younger age (p <0.001) were all found to be predictive of faster myopic pro-
gression. Every RCT exhibited a mean progression higher than the median centile
observed in the EMR data, while clinic-based studies more closely matched the
median progression rates. The LMM predicted faster myopia progression for pa-
tients with higher baseline myopia levels, in keeping with previous studies, which
was in contrast to an online calculator that predicted slower myopia progression
for patients with higher baseline myopia. Survival analysis indicated that at a recall
period of 12months, myopia will have progressed in between 10% and 70% of
children, depending upon age.

Conclusions: This study produced progression centiles of untreated myopic chil-
dren, helping to define the natural history of untreated myopia. This will enable
clinicians to better predict both refractive outcomes without treatment and moni-
tor treatment efficacy, particularly in the absence of axial length data.

KEYWORDS
centile, epidemiology, myopia, myopia progression

INTRODUCTION of Asia, affecting in excess of 90% of individuals in certain
urban populations, including up to 20% with high myo-
pia."® Myopia prevalence has almost doubled over a 30-

year period in teenagers and adults in the United States,”

The prevalence of myopia is increasing globally and has
become the ‘new normal’ among young people in parts
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and reached more than 50% of young adults in parts of
Europe.? Importantly, the average degree of myopia in the
population is also on the rise.” Myopia onset appears to be
occurring earlier,” and a younger age of onset is associated
with faster myopia progression and a greater severity in
adulthood.® The rate of myopia progression is an impor-
tant clinical parameter as it directly links to final myopic re-
fractive error and the risk of vision loss. For example, each
additional one dioptre of myopia is estimated to increase
the risk of developing myopic macular degeneration
(MMD) by as much as 67%."" It is estimated that the num-
ber of people with vision impairment or blindness due to
MMD is set to increase almost sixfold to reach 37.2 million
vision impaired and a further 18.5 million blind by 2050, if
left unchecked."

Effective treatments are now available and have been
shown to limit myopia progression rates and delay or
prevent myopia onset in clinical trials.”*'* Despite the
increasing emphasis on myopia control, there is only
limited data available regarding the natural history of
myopia progression in representative populations not
undergoing active myopia management.w’18 Defining
the range of myopia progression rates expected at dif-
ferent ages would allow clinicians to identify those who
would benefit most from treatment and to potentially
assess myopia treatment efficacy outside the setting of
a clinical trial.

Control group data from randomised controlled tri-
als (RCTs) have been proposed as a basis for predicting
myopic progression, yet clinical trial cohorts are not re-
cruited in a population-representative manner and, thus,
may not reflect ‘real-world’ myopia progression due to
recruitment biases. In the absence of cohort studies,
the most ecologically valid data source for predicting
myopic progression in the ‘real world’ are patients from
clinical practice, examined according to practice norms.
Electronic medical records (EMRs) represent a potentially
valuable big data resource with the capacity to answer
epidemiological and clinical research questions. The po-
tential of big data analytics to monitor population trends
in refractive error has received relatively little attention
but has recently been applied for ophthalmic purposes.'
EMRs, for example, have been used to assess temporal
trends in refractive error,?® to evaluate the prevalence of
macular complications among patients with myopia,”’
to explore the epidemiology of cataract,?* low vision,?
dry eye disease?® and the association between refrac-
tive error and glaucoma?® among others. Most notably,
machine learning methods have recently been applied
to real-world clinical refraction EMR data to develop an
algorithm to predict the future development of high
myopia.26

This study was designed to explore the natural history
of myopic progression using EMR data from community
optometric practices in Ireland, create myopia progression
centiles and compare these findings with those from clini-
cal trial control groups.

Key points

+ In this clinic-based population, faster myopia
progression was observed among younger chil-
dren, females and those with a higher present-
ing level of myopia.

« Myopia progression progressively slowed with
increasing age; however, 35% of those aged 16
were still progressing 0.25 dioptres or more per
year.

« Predictive tools that rely on clinical trial data ap-
pear biased towards faster myopia progression,
are inconsistent with real-world observations
and should be used with caution when predict-
ing future progression or assessing treatment
efficacy.

METHODS

Optometry practice owners in the Republic of Ireland
using the Acuitas practice management system (Ocuco
Ltd. ocuco.com/) were invited to provide anonymised EMR
data from their clinical practice records. The study was ap-
proved by the Research Ethics and Integrity Committee at
Technology University Dublin. The anonymised data were
extracted remotely by the EMR provider following the pro-
vision of explicit consent from the data (practice) owners.
The data extracted comprised all practice records since first
use up to the date of extraction for each practice (all data
extracted during January 2022). At the time of extraction,
all personally identifying information was removed, and a
new unique identifying number was randomly assigned
to each patient attending a given practice within the EMR
data, allowing the anonymisation of patients while allow-
ing individual patient data to be tracked across multiple
visits to that practice. The data available for each patient
included demographic, refractive, visual acuity, binocular
vision, contact lens, ocular health and clinical management
data.

Refractive error change was determined among pa-
tients with multiple eye examination visits during the
period from 1 January 2010 to 31 December 2019. This
date range was chosen to avoid any potential effects
of COVID-19 social restrictions. Sphero-cylindrical data
from recorded spectacle prescriptions were used to com-
pute spherical equivalent refraction (SER). Myopia was
defined according to the International Myopia Institute
standards,?’” with myopia defined as a SER of <-0.50D
in the right eye. Only myopic patients, aged 7-17 years
inclusive, who attended more than one eye examination
with an interval of at least 11 months between visits and
were not undergoing myopia control treatment were
included in the analysis. Right eye myopia progression
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rates were annualised by dividing the difference in my-
opia between subsequent visits by the time in years
elapsed between those visits.

Sex- and age-specific population centiles for annual
myopic progression were derived by fitting weighted
cubic splines to age- and sex-specific empirical quantiles
of myopia progression. These were compared to myo-
pia progression rates derived from control (non-treated)
group progression data obtained from 17 Western RCTs
for myopia published from 1989 to 2020.2~** A compari-
son was also made to two European clinic-based studies
reporting myopic progression rates.*>4 Myopia progres-
sion was assessed using linear mixed models (LMMs) with
SER progression as the outcome, age, sex and SER as fixed
effect covariates and random intercept terms for the sub-
ject. LMMs were used to allow comparison of the model-
predicted progression rates against digitised progression
data outputs from the Brien Holden Vision Institute (BHVI)
online myopia progression calculator (https://bhvi.org/
myopia-calculator-resources/) for 10-, 12- and 14-year-old
Caucasian children with presenting myopia levels of —1.00,
—2.00 and —3.00DS.

A Kaplan—-Meier survival analysis was performed to de-
termine the intervals at which a myopic progression is pre-
dicted to occur at various ages for four thresholds of myopic
progression: >-0.25, >-0.50, >—0.75 and >-1.00D/year.
Data were analysed using the R programming language
(R Core Team 2020, R-project.org/).

RESULTS

Electronic medical record data were extracted from 40 op-
tometry practices across Ireland and included data from
1,066,366 practice visits by 402,294 unique patients, rep-
resenting approximately 5% of the Irish population.”” Of
these unique patients, 4180 individuals (female n=2410,
58%) were myopic at their first visit, were aged between

TABLE 1 Baseline characteristics of the study population.

Number of patients

Age (years) at initial visit Female Male
7 115 65
8 152 127
9 222 176
10 253 190
1 321 181
12 359 240
13 313 260
14 296 195
15 209 131
16 83 59

Abbreviations: D, dioptres; SER, spherical equivalent refraction.
?Data are median (interquartile range).

7 and 17 years, were not undergoing myopia control treat-
ment and had a minimum of two visits at least 11 months
apart at which a spectacle prescription was recorded.
A detailed description of the study population, including
the median time from the first to last visit, number of visits
and initial refractive state, is given in Table 1. The number
of patients in each age group at their initial visit is shown
in Figure 1.

Progression by age

Myopia continued to progress in the majority of patients
across the entire patient age range, with 53.0% of children
exhibiting myopic progression of at least —0.25D/year.
The annualised rate of myopia progression was highest
in younger children aged 7 years, with a median progres-
sion of —0.67 (IQR: —1.32 to —0.25) D/year, which progres-
sively slowed to a median progression of —0.18 (IQR: —0.35
to 0.00) D/year by age 17 (Table 2 and Figure 2). Although
progression rates reduced with age, among 17-18years
old, a small but significant proportion (approximately 1 in
3) were still progressing at the last follow-up. Another im-
portant finding is that, even among the youngest group,
not all myopes showed progression. Approximately 1 in
6 of the 7- to 8-year-old group did not show progression,
in keeping with reported non-progression rates in clinical
trials.**

Quantile regression revealed that both age and sex
were predictive of myopic progression. Younger age
(Figures 3 and 4) and female sex had the effect of increasing
the annualised rate of myopic progression. With increasing
age, median annual progression slowed by 0.040D/year
(95% Cl: 0.036, 0.043, p<0.001), and females had a median
progression rate of 0.055D/year faster than males (95%
Cl: 0.041, 0.069, p<0.001). This relationship varied with
the progression rate. Median progression for all ages was
—0.38 D/year for females and —0.33 D/year for males. At the

Time (years) between Number of

visit 1 and final visit® visits® SER at visit 1* (D)
3.49 (2.13-5.24) 4 (2-5) -1.25 (-1.75 to —-0.88)
3.28 (1.95-4.87) 3(2-5) —-1.25 (-1.75 to —0.88)
3.06 (1.66-4.98) 3(2-5) -1.25 (-1.75 to —0.88)
2.97 (1.87-4.64) 3(2-4) -1.25 (-1.88 to —1.00)
3.13(1.99-4.81) 3(2-4) —1.38 (-2.00 to —1.00)
3.18 (2.05-4.43) 3(2-4) —1.25 (-2.00 to —0.88)
2.92(1.99-3.73) 3(2-3) —-1.25(-2.00 to —0.88)
2.26 (1.72-2.87) 2 (2-3) —1.31 (-=2.00 to —0.88)
1.79 (1.41-2.13) 2(2-2) —-1.25 (-2.00 to —0.88)
1.15 (1.02-1.36) 2 (2-2) —1.25 (-2.00 to —0.88)
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FIGURE 1 Ageand sexdistribution of the study population at baseline. The number of patients reduces at older ages as visits from patients aged
18 and over were excluded, meaning those at older ages at baseline had less time to return for a subsequent visit.

90th centile, progression for all ages was —0.93 D/year for
females and —0.82 D/year for males.

Comparison of clinical practice and
randomised clinical trial progression

Myopia progression for the RCTs was faster than the me-
dian progression observed in the Irish clinical practice data
(Figure 5; median SER progression=-0.50D/year equiva-
lent to the 74th centile). All of the RCTs exhibited mean
progression rates higher than the median (50th) centile
observed in the EMR data, and one-third exhibited mean
progression rates at or above the 75th centile observed
in the EMR data (Figure 4). In contrast, clinic-based stud-
ies demonstrated mean progression rates at or close to the
50th centile line across multiple ages.

To compare the EMR-derived predicted progression
rates against the BHVI online myopia progression calcula-
tor, which reported mean progression rates, we used LMMs
to fit the EMR data and generate mean predicted myopia
progressions. Female sex (estimate: —0.05 D/year, p <0.001),

a more myopic SER at baseline (estimate: —0.09 D/year for
SER and 0.07 D/year for exp[SER], p<0.001) and younger
age (estimate: —0.56 D/year for log[age], p <0.001) were all
found to be predictive of faster myopic progression in the
EMR data. When the outputs of this model were compared
with the online myopia progression calculator, many of the
online calculators' predictions sat within the 95% confi-
dence intervals; however, the direction of the baseline SER
effect was reversed between the two models, with the on-
line calculator predicting slower myopia progression with
a more myopic baseline SER, while the current model pre-
dicted faster myopia progression for higher baseline levels
of myopia (Table 3). Additionally, the difference observed
in myopic progression between the models was largest for
higher baseline myopia levels.

Myopia progression survival analysis
Kaplan—-Meier survival analysis found an increasing prob-

ability of myopic progression (<—0.25D) over a longer
follow-up period (Figure 6). It was also observed that the
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youngest patients were more likely to experience myopic
progression (<—0.25 D) over the shortest period (Figure 6).
This analysis also determined the proportion of progress-
ing myopes that exhibited a defined amount of refrac-
tive progression at various eye examination intervals. The

TABLE 2 Myopic progression observed for female and male
patients attending for a follow-up visit at each age.

Female myopic Male myopic

Age (years) progression (D/year)? progression (D/year)?
7 —0.61 (-1.25 to —0.25) —0.73 (-1.38 to —0.25)
8 —0.63 (-1.14to —0.21) —0.48 (-1.03 to —0.20)
9 —0.51 (-0.93 to —0.19) —0.48 (-0.79 to —0.08)
10 —0.51 (-0.85 to —0.23) —0.39 (-0.74 to —0.09)
" —0.48 (—0.77 to —0.23) —0.33 (-0.63 to —0.13)
12 —0.43 (-0.75 to —0.19) —0.33 (-0.64 to —0.13)
13 —0.36 (-0.60 to —0.13) —0.28 (-0.54 to —0.10)
14 —0.31 (-0.54 to —0.12) —0.25 (-0.48 to —0.07)
15 —0.25 (-0.50 to —0.08) —0.24 (-0.41 to0 0.00)
16 —0.21 (-0.41 to 0.00) —0.17 (-0.32 t0 0.00)
17 —0.19 (-0.40 to —0.04) —0.14 (—0.30 to 0.00)

Abbreviation: D/year, dioptres per year.
?Data are median (interquartile range).

proportion of patients who progressed to at least —0.25D
varied for different recall durations (Table 4). Approximately
94% of 7years old, for example, experienced progression
of at least —0.25D within 18 months, compared with 62%
of 12 years old and 29% of 17 years old.

DISCUSSION

A number of important observations can be drawn from
this analysis of clinical practice data, which represents the
largest single study of myopia progression in Irish children
and adolescents to date. The rate of myopia progression
was clearly influenced by age, sex and the present level of
myopia. These findings agree with published data, in which
age at baseline has been consistently reported as the most
significant factor associated with myopic progression, irre-
spective of sex or race.'®**° The strong influence of age
was evidenced both in the raw data analysis, which showed
that younger children exhibited faster progression, and in
the centile analysis, which revealed that the peak rate of
progression occurred at age 7-8 and was lower at older
ages. Myopia progression was also influenced by sex,
with females exhibiting faster myopia progression. This is
likely due to the age of the participants in this study, as sex
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FIGURE 2 Annualised change of myopia for female and male patients, demonstrating faster progression in female patients across almost all ages

and reducing progression with increasing age.
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FIGURE 3 Centile analysis of annual change in refraction showing the annualised rate of change is age dependent, being faster at younger ages.

differences in myopia progression appear to be present at
younger ages but are not present at older ages. It has pre-
viously been reported that myopia prevalence is higher at
younger ages in females,”! indicating myopia progression
is faster at younger ages in females. By adulthood, these
differences were not apparent,®® implying that male my-
opes may catch up over time. The presenting level of myo-
pia was also found to influence myopia progression, with
greater progression observed in those with higher baseline
myopia. This finding has been observed before but is not
reported consistently in the literature. Baseline myopia
has been observed to be a significant predictor of myopia
progression in several control studies in various popula-
tions>>° and some cohort studies.’®*” However, this re-
lationship has not been observed in other control**°® and
cohort investigations.59

The observed age-matched rate of progression was
substantially lower in the EMR data relative to that found
in Western clinical trials. It should be noted that two of the
comparison RCTs**2¢ required a minimum level of myopia
progression, which may partially explain the high level of
control group myopia progression in these studies; how-
ever, a re-analysis excluding these investigations made
minimal difference to the overall control group median
myopic progression (—0.50 vs. —0.49 D/year) and was still
much worse than that observed in the EMR data (-0.35D/
year). The observation that real-world progression is

markedly slower on average in the EMR (—0.37 D per year in
6-16years old) compared with previously reported pooled
clinical trial data (—0.55D per year in 6-16years old)*® is
important and potentially relevant to the management of
myopia in everyday practice. Data from myopia interven-
tion trial control groups have been proposed as a source
of reference growth data and have been deployed in sev-
eral languages as freely accessible predictive online cal-
culators for use in clinical practice (e.g., https:/bhvi.org/
myopia-calculator-resources/). Clinical trial participants
are not typically recruited in a population-representative
manner, and myopia-control clinical trial participants are
potentially biased and may not represent myopia progres-
sion patterns likely to be encountered in everyday practice.
The finding that the BHVI calculator appears to underes-
timate myopia progression for those with higher levels of
baseline myopia (Table 3) has previously been observed in
other populations. Yang et al.?° reported similar findings in
a Chinese population, with the BHVI calculator tending to
overestimate progression at lower SER and underestimate
progression at higher SER, a finding that was inconsistent
with the pattern observed in the clinical data. Collectively,
the issues of restrictive inclusion criteria, small numbers of
participants and biased ‘self-selection” appear to limit the
applicability of trial data to clinical practice.

There is increasing recognition that in Western coun-
tries, myopic progression extends beyond 16years of
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FIGURE 4 Centile analysis of annual change in spherical equivalent refraction for female and male patients from age 7 to 17 years old.

age.®! This present study confirmed that finding, with 35%
and 13% of 16-17 years old showing annualised progres-
sion of at least —0.25 and —0.50D, respectively. Continued
progression in this older age group has also been observed
in other investigations. The COMET study, for example, re-
ported a high prevalence of progressive myopia among
older individuals, with 23% of 18years old exhibiting my-
opia progression of at least —0.50 D/year.’® The DREAM
study observed that among participants 16-18years of
age, those above the 75th centile for myopia progression
advanced at least —0.25D/year.”” The collective findings
from both the current and previous studies suggest that
clinicians need to consider the implications of longer-term
myopia progression in their clinical decision-making pro-
cess regarding the need for and potential benefit of myo-
pia management in individual patients. As noted above, a
substantial number of participants of all ages with myopia
did not progress at all. This non-progressor proportion in-
creased from approximately 15% among 7-8years old to
39% among 15-17 years old. Due to the costs and increased
chair-time associated with myopia control treatments,
identifying children who are unlikely to progress and thus
do not need myopia control treatment is an important part
of clinical myopia management. Our survival analysis in-
dicates that a conservative approach with relatively short
recall periods is required to detect all significant myopia

progression in a timely manner. The proportion of chil-
dren that experienced myopic progression increased as a
function of the recall interval, but even at a 12-month in-
terval, 25%-62% of children aged <12years had myopia
progression of <—0.50D/year, compared to 14% of ado-
lescents aged >13years. Past myopic progression alone
has not been found to correlate well with predicted future
progression,®® so clinicians should consider the individual
child and their specific risk factors in totality when deter-
mining the appropriate recall period. For those children
prescribed a myopia control treatment, it may be expected
that myopic progression will reduce; however, 6 monthly
recalls may still be warranted to ensure continued progres-
sion is not taking place due to treatment non-compliance
or ineffective treatments.

The ability to estimate reliably the expected refractive
error progression of a presenting myopic or pre-myopic
patient is valuable for clinical practitioners. The develop-
ment of predictive analytic tools such as centile charts
of refraction and axial eye growth could guide clinical
decision-making, provide reference data to assess myopia
control treatment efficacy and facilitate enhanced commu-
nication with patients. A number of cross-sectional data
sources have been used to develop population centile
curves of refraction and axial length,®*~%° and the practical
application of such charts for monitoring eye growth and
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TABLE 3

Linear mixed models derived myopic progression for ages 10, 12 and 14 years and spherical equivalent refraction (SER) values of —1.00,

—2.00 and —3.00 compared with a predictive online myopia progression calculator.

Spherical Equivalent

Predicted myopic progression

BHVI predicted

Age (years) Refraction (D) (95% CI) [D/year] progression (D/year)
10 -1.00 —-0.27 (-0.51,-0.04) -0.38
-2.00 —0.48 (—0.66, —0.28) -0.34
-3.00 —0.59 (-0.78, —0.40) -0.31
12 -1.00 —0.17 (-0.41, -0.07) -0.30
—2.00 —0.38 (-0.59, -0.17) -0.27
-3.00 —0.49 (-0.68, —0.29) -0.24
14 -1.00 —-0.09 (-0.33, +0.16) -0.26
-2.00 -0.29 (-0.51,-0.07) -0.22
-3.00 -0.40 (-0.60, —0.20) -0.20

Abbreviations: BHVI, Brien Holden Vision Institute; D, Dioptres; D/year, dioptres per year.

refractive development in children with progressive myo-
pia has been recently described.®® Clinically relevant anal-
yses of the rate of refractive change require more detailed
longitudinal data sets for comparison. The current study
is important, therefore, in the exploitation of an exten-
sive database of longitudinal EMR refraction data to pro-
duce population progression centiles that chart the rate
of change in refraction among untreated children. Given

that the real-world applicability of EMR-sourced refraction
data has also been demonstrated for the prediction of high
myopia,26 it would seem that, despite its limitations, EMR
data can be exploited in ways that inform health policy and
practice and can facilitate the evolution of the clinical man-
agement of myopia.

While myopia is almost exclusively managed by com-
munity optometrists in Ireland and spectacle coverage

858017 SUOWILLOD 3AeaID 3|t jdde aup Aq peuenob are sajoie O ‘8sn Jo SNl 10} ARIq1T8UIIUO /8|1 UO (SUORIPUOD-PUB-SWLBI W00 A8 1M Al 1 pul|Uo//SdnY) SUORIPUOD Pue swis 1 8y} 885 *[1Z0z/TT/20] Uo ARiqiaulluo A8|im ‘ulland AisieAlun eoluyos L Aq 6GZET 0do/TTTT'0T/I0p/W00 A8 | M Aq1jeuljuo//sdny Wwoiy pepeojumod ‘Z #7202 ‘€TETSLYT



MYOPIA PROGRESSION PATTERNS AMONG PAEDIATRIC PATIENTS

266 O P O ﬁ THE COLLEGE OF
! ) OPTOMETRISTS

(a) =-0.25 D/Year

Age
c 1.01 9
2 7
§ . - 8
5 0.8
<l 9
o 0.7
o == 10
S 064
- 11
<051
p - 12
Z 0.4
5 -+ 13
0.3
> - 14
=02
2 == 15
Q0.1
o = 16
e
00 T T T T T T T T T T T T T T T T T + 17
0051152253354455556657758
Time (Years)
(c) 2-0.75 D/Year
Age
c 1.01 9
o
kel 7
éo.g- s
5 0.8
< 9
o 0.7
© =+ 10
8 061
11
<05+
p = 12
Z 0.4
5 = 13
0.3
> —= 14
=02
§ + 15
5 01 -+ 16
[on
0.0 - 17

0051152253354455556657758
Time (Years)

(b) = -0.50 D/Year

Age
- 1.01 9
i) 7
5 0.8
o 9
o 0.71
o =+ 10
2061
o+ 1

<05+
- =12
Z 0.4
S - 13

0.3
2 = 14
=02
2 + 15
B 01 -+ 16
— 1
Qo0

: - 17

0051152253354455556657 758
Time (Years)

(d) =-1.00 D/Year

Age
c 1.0 9
i)
® 09 7
) == 8
5,0.81
o 9
Q@ 0.7
ke =+ 10
90567

11
<05+ N
o f 12
z 049 1 -+ 13
‘S []
gos : = 14
=02 i
§01 i + 15
o ! -+ 16
Qg0 !

- 17

00511522533544555560657 758
Time (Years)

FIGURE 6 Kaplan-Meier survival curves demonstrating the probability of a myopic child not having myopic progression ranging from

>-0.25D/year to =2—1.00 D/year over time for ages 7-17 years.

among myopic children is likely to be high due to reports
of very high correction in children with refractive error,? it
is possible that children with syndromic myopia or who ex-
perience barriers to accessing health care may be managed
within secondary or tertiary care settings and are under-
represented in the current data set. A further limitation is
that all the EMR data described derives from one country,
which may potentially have lower myopia progression rates
than those found in other Western countries. The Northern
Ireland Childhood Errors of Refraction (NICER) longitudinal
study did observe lower myopic progression in a Northern
Irish setting. However, the number of myopic children with
longitudinal data in that study was very small, thereby lim-
iting the ability to draw conclusions about myopia progres-
sion in Ireland.”” The Myopia Outcome Study of Atropine
in Children (MOSAIC)® and Childhood Atropine for Myopia
Progression (CHAMP)** low-dose atropine trials did in-
clude Irish children, with the control groups in both studies
demonstrating mean progression above the EMR-derived
median centile. EMR data is open to criticism in relation to
its lack of standardisation, its heterogeneity and the use
of non-cycloplegic refraction among other limitations.
However, such data are likely representative of myopia

progression patterns observed in routine clinical practice
and is, therefore, ecologically valid. The power of big data
and machine learning tools is such that optometric EMR
data may provide a valuable representation of myopia pro-
gression within a population, particularly in the absence of
longitudinal population studies.

CONCLUSION

We used a large EMR data set to identify the age- and sex-
specific range of myopia progression within an untreated
population of Irish myopic children. This study produced
progression centiles of untreated Irish myopic children,
helping to define the natural history of untreated myo-
pia. Younger age was the strongest factor associated with
faster myopia progression, but females and children with
higher myopia were also at higher risk of faster progres-
sion. Clinical trial control group data were not usefully
representative of myopia progression in this clinical pop-
ulation, highlighting the need for real-world data when
establishing population references. These references will
enable clinicians to better predict refractive outcomes
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without treatment and to monitor treatment efficacy, par-
ticularly in the absence of axial length data.
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