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Purpose: It has been noted that, at higher prevalences, the rate of change in the preva-
lence of high myopia seems to be disproportionately greater compared with the rate
of change in the prevalence of myopia. A simple, evidence-based explanation for this
relationship is offered.

Methods: Using a convenience sample of 41 datasets with prevalence estimates for at
least two refractive error thresholds (e.g., −0.50 and −6.00 D) the common slope of the
logit vs. refractive threshold was applied tomodel expected rates of highmyopia across
the myopia prevalence range and the corresponding ratio of change in high myopia to
myopia prevalence.

Results: The logit of high myopia is related linearly to the logit of myopia. The ratio of
increase in highmyopia prevalence to that for myopia prevalence increases with under-
lying prevalence. For example, an increase in myopia prevalence from 19% to 20% is
modelled to be accompanied by a 0.1% increase in the prevalence of high myopia from
1.55% to 1.65%—a ratio of 0.1. Conversely, an increase in myopia prevalence from 79%
to 80% is predicted to result in a 1% increase in the prevalence of high myopia from
20.6% to 21.6%—a ratio of 1.0.

Conclusions: The increase in the prevalence of high myopia compared with that of
myopia as the latter increases is merely a function of the underlying nature of refrac-
tive error probability distributions and requires no further investigation as to its origin.

Translational Relevance: This study shows how the prevalence of myopia and high
myopia are inter-related. A widespread effort to slowmyopia progression will affect the
prevalenceof highmyopiabut notmyopia ingeneral. In contrast, efforts todelaymyopia
onset will affect both.

Introduction

The prevalence of myopia and high myopia,
typically defined as −6.00 D or worse, are both
increasing, particularly in east Asia.1 A 2021 Inter-
national Myopia Institute (IMI) report on the impact
of myopia,2 noted that “the rate of change in preva-
lence of high myopia appears to be disproportion-
ately greater compared with the rate of change in
the prevalence of myopia” in East Asian and Asia-
Pacific countries. For example, over a 15-year period,
the prevalence of myopia among high school students
in Fenghua City in mainland China, increased from
79.5% to 87.7% while the prevalence of high myopia

more than doubled from 8.0% to 17.5%.3 Similarly,
in Taiwan, the prevalence of myopia among first year
university students increased from 91.3% to 95.9%
over 18 years, but the prevalence of high myopia grew
from 23.5% to 38.4%.4 The IMI authors2 hypoth-
esize that a number of factors may be responsible
for this disproportionate increase in the prevalence of
high myopia, including children developing myopia at
earlier ages than before,5 faster myopia progression in
Asian children compared with other races,6,7 and a
faster rate of myopia progression in younger compared
with older children.8,9

Assessment of distributions by prevalence values
presents statistical challenges. A preferred approach is
to use the logit function, that is the log of the odds,
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because of its amenability to statistical analysis. Preva-
lence values are bound at both ends (0% to 100%), odds
are bound at the lower end (0 to infinity), where the
logit is symmetrical around 0 and continuous from –
infinity to +infinity. Here, we apply this approach and
examine a sample of studies containing prevalence data
to draw inferences on the origin of the putative dispro-
portionate increase in the prevalence of high myopia.

Methods

We have identified previously 41 sets of data from
22 papers to develop a preliminary universal calcula-
tor for myopia prevalence.10 This convenience sample
was untargeted other than (i) using populations that
were not selected on the basis of refractive distribu-
tion, (ii) incorporating a wide spread of overall myopia
rates from a wide range of locations, and (iii) for the
purpose of the current analysis, using only data from
adults. The minimum age of subjects was 21 years,
but most were over 40 years of age. The bulk of the
studies were conducted in East Asia. Data from more
than 67,000 participants were included in the overall
analysis and a summary is included in the Supple-
mentary Content. The datasets consisted of prevalence
estimates for at least two refractive error thresholds, for
example, −0.50 and −6.00 D. Because all studies were
on adults, prevalence was no greater than 70.3%, less
than the studies on children discussed elsewhere in this
article. Nonetheless, this does not affect the generality
of our observations.

For each of the 41 datasets the prevalence at each
myopia threshold was converted to the odds of myopia
(= prevalence/[1 – prevalence]). For each the logit of
myopia (natural log of the odds) was then calculated
and plotted as a function of the threshold/criterion for
myopia.

The mean slope of this logit function was then
applied to model (i) expected rates of high myopia
(−6.00 D) vs. myopia (−0.50 D) prevalence for the
adult population and (ii) the corresponding ratio of
change in high myopia to myopia prevalence.

Results

The slope of the logit vs. refractive error threshold
is highly consistent across populations, even in the
face of vastly different underlying myopia prevalence
(Fig. 1). In other words, knowledge of a single point in
a distribution, even the mean refractive error, is thus
sufficient to describe the entire myopic distribution.

Figure 1. Logit of myopia as a function of threshold for 43 adult
datasets.

The observed linear relationship was used to adjust
the prevalence of myopia at −6.00 D or worse when
other criteria had been used for high myopia
(usually −5.00 D).

In the 41 populations in the 22 papers, the preva-
lence of myopia (≤−0.50 D) ranged from 13.6%
to 70.3%, whereas the prevalence of high myopia
(≤−6.00 D) ranged from 0.6% to 11.4%. Figure 2
plots the prevalence of high myopia vs. the preva-
lence of myopia. Consistent with the observations
described in the Introduction, the prevalence of high
myopia increases more sharply at higher prevalences of
myopia.

Figure 3 replots the data in Figure 2 using the logits
of high myopia and myopia. The data are well fit
with a straight line, confirming the relationship shown
in Figure 1. The equation for the best fit line is

logit (highmyopia) = 1.01logit (myopia) − 2.69

The value of near unity (1.01) for the slope confirms
our observation of consistency of slopes in Figure 1.
The intercept (−2.69) reflects the difference between
the logits at the−0.50 and−6.00D thresholds andwill,
of course, vary for different thresholds for myopia and
high myopia.

Figure 4 plots the ratio of the estimated change in
high myopia prevalence to that for myopia, that is, the
change in the prevalence of high myopia for every 1%
increase in the prevalence of myopia. It is noticeable
that, at approximately 80% myopia prevalence, high
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Figure 2. Prevalence of high myopia (≤−6.00 D) vs. prevalence of
myopia (≤−0.50 D). In some cases, adjustment was used to estimate
prevalence of high myopia at ≤−6.00 D.

Figure 3. Logit of high myopia (≤−6.00 D) vs. logit of myopia
(≤−0.50 D). In some cases, adjustment was used to estimate logit
of high myopia at ≤−6.00 D.

myopia prevalence will increase by a greater incre-
ment than for myopia; that is, the ratio is above a value
of 1.0.

Figure 4. Modelled ratio of change in high myopia to myopia
prevalence based on the relationship shown in Figure 3.

Discussion

This analysis clearly shows that there is a predictable
but nonlinear relationship between the prevalence of
myopia and the prevalence of highmyopia. One ramifi-
cation of the nonlinearity is that, at low prevalences of
myopia, a unit increase in the prevalence is accompa-
nied by a very small increase in the prevalence of high
myopia. In contrast, at highermyopia prevalences, each
unit increase is accompanied by a greater increase in the
prevalence of high myopia. For example, an increase
in myopia prevalence from 19% to 20% is modelled to
be accompanied by only a 0.1% increase in the preva-
lence of high myopia from 1.55% to 1.65%—a ratio of
0.1, as observable in Figure 4. Conversely, an increase
in myopia prevalence from 79% to 80% results in a 1%
increase in the prevalence of high myopia from 20.6%
to 21.6%—a ratio of 1.0.

This analysis demonstrates the pitfall of using
prevalence values in interpreting distributions.
Although they are easy to interpret, the logit function’s
range from negative to positive infinity and symme-
try around the zero point allows for easier statistical
manipulation. The advantage of using this is exempli-
fied by Figure 1 and confirmed in Figure 3, where the
logits of high myopia, at a threshold of −6.00D, and
myopia, at −0.50D, are consistently different by 2.69.

Referring back to the two studies cited by the IMI
authors2 and summarized in the Introduction, the
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study of Chinese high school students reported an
increase in myopia prevalence from 79.5% to 87.7%—a
difference of 8.2%—and increase in highmyopia preva-
lence from 8.0% to 17.5%—a difference of 9.5%.3 The
ratio is thus slightly above 1 and consistent with Figure
4. Likewise, the study of university students reported
an increase in myopia prevalence from 91.3% to
95.9%—a difference of 4.6%—and increase in high
myopia prevalence from 23.5% to 38.4%—a difference
of 14.9%.4 The ratio is thus 3.3 and again consistent
with Figure 4. The model predicts a ratio of 4.3. It
should be noted that the high school study did not use
cycloplegia and the university study used a criterion
for myopia of −0.25 D. Both of these will impact the
estimates of myopia prevalence, while having a modest
influence on the prevalence of high myopia.

Our work has some limitations. The relationship
between the logit and myopia threshold presented
in Figure 1 arises from examination of a number of
studies that were not subject to systematic review.
Thus, some bias may exist. We have already identi-
fied in excess of 200 studies where prevalence values
at multiple myopic thresholds are reported and incor-
poration of data from all of these studies was beyond
the scope of this paper. Nevertheless, the consistency
of slopes from this convenience sample gives us confi-
dence that our interpretation is justified. The highest
myopia prevalence (≤−0.50 D) of 70.3% was in a
group of 40- to 49-year-old Japanese men.11 A higher
prevalence has been observed in Asian teenagers but,
although the slope between the logit and refractive
threshold seems to be constant across prevalence at any
given age, we have noted that the slope is age dependent
in children, becoming constant in adults.10 Further
research is required to quantify this effect. Estimates of
the ratio between increase in high myopia and myopia
at values higher than this required extrapolation. The
pattern of an increasing ratio up to a myopia preva-
lence of 70% and the relative consistency with the
above high school and university data (notwithstand-
ing these being teenage samples) provide support for
our general conclusion.3,4 Moreover, the observation
that the ratio of high myopia to myopia increases with
myopia prevalence in older populations demonstrates
that the observation in the IMI report is not unique to
younger populations.

In summary, the claimed disproportionate increase
in the prevalence of highmyopia comparedwith that of
myopia as the latter is merely a function of, and entirely
explainable by, the underlying nature of refractive error
frequency distributions and requires no further investi-
gation as to its origin. Although children are develop-
ingmyopia at earlier ages5 and bothAsian and younger
children exhibit faster myopia progression,6–9 none of

these factors are necessary to explain the relationship
between the increase in the prevalence of high myopia
compared with that of myopia in East Asian and Asia-
Pacific countries.
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