) 2 Economics Kubota R Myopia-.a_ttr‘ibutab!e. e?conomic.burden in.Japgn: a cost-of-illness modelling
@ a and Polic study with probabilistic sensitivity analysis and projection to 2050. Journal of Global
health Y Health Economics and Policy. 2026;6:€2026035. doi:10.7189/001¢.167428

Original articles
Myopia-attributable economic burden in Japan: a cost-of-illness
modelling study with probabilistic sensitivity analysis and

projection to 2050

Ryo Kubota, MD, PhD'
1 Kubota Pharmaceutical Holdings Co., Ltd., Tokyo, Japan
Keywords: myopia, cost of illness, productivity loss, Monte Carlo, probabilistic sensitivity analysis, Japan, health economics

https://doi.org/10.7189/001¢.167428

Journal of Global Health Economics and Policy
Vol. 6, 2026

Background

Myopia is a major global public health concern, with about half the world’s population
projected to be myopic by 2050. Cost-of-illness work in urban China indicates that the
economic burden of myopia is dominated by lost productivity rather than by treatment
cost. Japan has a high adult myopia prevalence and a rapidly ageing, contracting
workforce, but no myopia-specific economic estimate exists. We aimed to produce an
exploratory estimate of the annual myopia-attributable economic burden in Japan and to
project it to 2050.

Methods

We conducted an exploratory prevalence-based cost-of-illness modelling study from a
societal perspective, in Japanese yen (JPY) at 2024-2025 price levels, with United States
dollar (USD) equivalents at 150 JPY per USD. The deterministic base case combined
Japanese myopia prevalence with published international productivity-loss parameters
and Japanese wage and labour statistics. A Monte Carlo probabilistic sensitivity analysis
(PSA) of 10 000 iterations jointly varied all uncertain parameters across pre-specified
probability distributions. Estimates were compared with the published all-cause visual
impairment burden for Japan and with the East Asia productivity-loss estimate.

Results

The deterministic base case was JPY 4.3 trillion (USD 28.5 billion) per year, equal to
0.64% of gross domestic product. The PSA gave a median annual burden of JPY 4.0
trillion (USD 26.4 billion), with a 95% credible interval (CrI) of JPY 1.7-8.3 trillion (USD
11.4-55.6 billion) and an interquartile range of JPY 3.0-5.2 trillion (USD 19.9-34.6
billion). A narrower scenario-based range, obtained by varying only the productivity
decrement across its plausible bounds of 1-3% while holding other parameters at base
values, gave JPY 2.6-5.9 trillion (USD 17.4-39.5 billion). Lost productivity accounted for a
mean of 77% of the total. The estimate was dominated by a single uncertain parameter,
the assumed mild-to-moderate productivity decrement (Spearman rho=0.97), reflecting
the absence of Japanese empirical data on this quantity. Scenario projection gave JPY
5.0-10.7 trillion (USD 33.2-71.1 billion) by 2050.

Conclusions

Under plausible parameter ranges the myopia-attributable economic burden in Japan
appears non-trivial and productivity-dominated, but the wide credible interval shows
that its magnitude cannot be quantified precisely without Japanese productivity research.
The estimate should be read as an exploratory modelling exercise intended to motivate
empirical work, not as a definitive national accounting.

By 2050, an estimated 4.758 billion people, or close to veyed 23819 people aged 5-50 years in three provinces and
half of the world’s population, are projected to be myopic.!]  found that the total economic burden of myopia was 173.6
The most influential country-level economic assessment to  billion Chinese yuan (USD 26.3 billion), of which lost pro-
date is a cost-of-illness study of urban China, which sur- ductivity (USD 16.1 billion) exceeded the cost of treatment
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and prevention (USD 10.1 billion).2 Complementary global
modelling estimated that vision impairment from uncor-
rected myopia caused USD 244 billion in lost productivity
in 2015, and that East Asia bore a burden equal to 1.27%
of gross domestic product (GDP), among the highest of any
world region.3 A separate global analysis estimated annual
productivity losses from moderate and severe vision im-
pairment and blindness at USD 410.7 billion in purchasing-
power-parity terms, and found that the relative reduction
in employment among working-age people with vision loss
was 30.2%.%

It is important to distinguish myopia, a refractive error,
from visual impairment, a functional consequence. Most
people with myopia achieve normal corrected visual func-
tion with spectacles, contact lenses or refractive surgery
and experience no disability. Myopia is nevertheless a risk
factor for pathologic complications, including myopic mac-
ulopathy, that may cause irreversible vision loss, particu-
larly in high myopia.5 Productivity effects in the present
model are intended to capture two distinct pathways: first,
small but population-wide effects arising from periods of
uncorrection or under-correction, accommodative strain
and digital eye-strain symptoms; and second, larger but in-
dividually rare effects of visual impairment arising from
pathologic complications.

Japan is a salient setting. In the Nagahama Study, a
population-based cohort of 9850 adults aged 34-80 years
in western Japan, age-standardised and sex-standardised
prevalences of myopia and high myopia were 49.97% and
7.89% respectively.® The working-age population is pro-
jected to contract substantially by mid-century. A preva-
lence-based analysis estimated the total economic cost of
all-cause visual impairment in Japan at approximately 1.7%
of GDP,” but no myopia-specific estimate exists. We address
this gap with an exploratory model that pairs a determin-
istic base case with a Monte Carlo probabilistic sensitivity
analysis (PSA).

METHODS

STUDY DESIGN

We performed an exploratory prevalence-based cost-of-ill-
ness analysis from a societal perspective, estimating the
annual myopia-attributable economic burden in Japan in
Japanese yen (JPY) at 2024-2025 price levels. USD equiva-
lents are given throughout at an exchange rate of 150 JPY
per USD, approximating the 2024-2025 average. The study
is reported in accordance with the Consolidated Health
Economic Evaluation Reporting Standards 2022 (CHEERS
2022)8; the completed checklist is provided in the Online
Supplementary Document. Because the analysis used only
aggregate, publicly available data and involved no individ-
ual participant data, institutional review board approval
and informed consent were not required.

The framework follows a three-component cost-of-ill-
ness structure: productivity loss from mild-to-moderate ef-
fects of myopia, productivity loss from severe visual impair-
ment and blindness, and direct treatment and correction

cost. An informal caregiving component was added to re-
flect reduced labour-market participation among family
carers of people with vision loss. We note that a prevalence-
based framework captures the current annual burden but
does not model incidence dynamics, lifetime costs, or the
long-term consequences of childhood progression. An in-
cidence-based or lifetime model would be the appropriate
next step once Japanese progression and treatment-uptake
data become available, and would better support cost-ef-
fectiveness analysis of preventive interventions, which the
present study does not perform.

DATA SOURCES AND PARAMETERS

Epidemiological and economic inputs were drawn from
public sources (Table 1). The prevalence anchor is the Na-
gahama Study, the most rigorous Japanese source available,
but it is a single-region cohort restricted to ages 34-80
years; applying its standardised prevalence to the whole
labour force, which includes adults aged 15-33 years, is
an extrapolation, and regional, generational and socioeco-
nomic variation is not captured. Where no Japanese value
was available, notably for the mild-to-moderate productiv-
ity decrement and the severe visual impairment fraction
among people with high myopia, we adopted international
parameters or explicit modelling assumptions and varied
them across plausible ranges in the PSA.

JUSTIFICATION OF INDIVIDUAL PARAMETERS

Four parameters required judgement and are set out here
in full. First, the mild-to-moderate productivity decrement
of 2% has no Japanese empirical anchor. We selected it as
a deliberately conservative value at the low end of decre-
ments reported in the wider presenteeism literature for
common, adequately managed chronic conditions, on the
reasoning that most people with myopia are corrected and
that any population-average decrement must therefore be
small. We emphasise that this is an assumption, not a mea-
surement, and it is varied widely in the probabilistic analy-
sis. Second, the severe visual impairment fraction among
people with high myopia of 1.5% is a modelling assumption
informed by the myopic maculopathy grading literature’;
published complication rates vary substantially with lesion
definition and follow-up duration, so a single defensible
point value does not exist. Third, the employment-reduc-
tion rate of 30.2% is taken directly from a global estimate
for working-age people with moderate or severe vision im-
pairment or blindness.* Fourth, the caregiving multiplier
of 0.8 has no empirical anchor in either the Japanese or
the international literature and is a structural convention
adopted to avoid omitting carer opportunity cost entirely.

SELECTION OF PROBABILITY DISTRIBUTIONS

Distributions were selected on the basis of the natural sup-
port and shape of each quantity rather than by fitting to
data, since for several parameters no data exist to fit. Pro-
portions and bounded rates were assigned Beta distribu-
tions because they are constrained to the interval from
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Table 1. Model parameters, base values, provenance and sources

Parameter Base value Provenance Source or rationale

Nominal gross domestic JPY 671 trillion Japanese Cabinet Office of Japan, National Accounts,

product (USD 4473 billion) 2024-2025

Total population 123.3 million Japanese Statistics Bureau of Japan, 2025

Labour force 69.3 million Japanese Statistics Bureau of Japan and OECD, 2024

Average annual salary JPY 4.78 million Japanese National Tax Agency of Japan, 2024

(USD 31867)

Adult myopia prevalence 50% Japanese Nagahama Study, standardised prevalence 49.97%,
ages 34-80 years®

High myopia prevalence 8% Japanese Nagahama Study, standardised prevalence 7.89%,
ages 34-80 years®

Employment reduction, 30.2% International Global estimate of relative employment reduction,

severe visual impairment dominated by low-income and middle-income
settings?

Mild-to-moderate 2% Assumption No empirical anchor in any setting; varied across

productivity decrement 0.5-4.4% in probabilistic sensitivity analysis

Severe visual 1.5% Assumption Informed by myopic maculopathy grading literature5;

impairment fraction varied across 0.4-3.3%

among people with high

myopia

Blended annual care JPY 12000 Approximation Population-weighted approximation across spectacles,

spend per person with (USD 80) contact lenses, examinations and active management;

myopia not a surveyed quantity

Caregiving multiplier 0.8 times severe Assumption Structural convention; no empirical anchor in

productivity loss Japanese or international literature

USD - United States dollar, JPY - Japanese yen. USD equivalents are given at 150 JPY per USD. Provenance indicates whether a parameter derives from Japanese data, from interna-
tional data transferred to the Japanese setting, from an explicit modelling assumption with no empirical anchor, or from an approximation of a Japanese quantity that has not been

directly surveyed.

zero to one; concentration parameters were chosen so that
the resulting 95% intervals matched the plausible ranges
in Table 1, with a tighter concentration for myopia preva-
lence, which is measured in a large cohort, than for the
decrement, which is not measured at all. Average salary
was assigned a Normal distribution because it is a precisely
measured national statistic with approximately symmetric
sampling error. Blended care spend was assigned a Gamma
distribution because expenditure is strictly non-negative
and right-skewed, a small minority of people incurring
much higher costs than the median. The caregiving mul-
tiplier was assigned a Triangular distribution, the conven-
tional choice when only a plausible minimum, mode and
maximum can be stated and no distributional information
is available. Parameters were resampled independently; we
did not impose correlations between them, which is itself a
simplifying assumption discussed below.

STRUCTURAL ASSUMPTIONS

The model rests on four structural assumptions that are not
tested by the sensitivity analysis and that constrain inter-
pretation. First, the four cost components are assumed ad-
ditive and mutually exclusive, so that no loss is counted
twice and none is omitted. Second, productivity loss is as-
sumed proportional to earnings, so that the human capital
approach values a lost hour at the average wage; a friction
cost approach would give materially lower estimates. Third,
the myopic working population is treated as homogeneous,

with a single average decrement applied across all severi-
ties, occupations and correction modalities. Fourth, para-
meters are assumed independent, whereas in reality preva-
lence, correction adequacy and care spend are plausibly
correlated. Each assumption tends to simplify rather than
to inflate or deflate the estimate in a predictable direction,
with the exception of the human capital approach, which is
likely to place the estimate at the upper end of what a fric-
tion cost method would yield.

CALCULATION

Mild-to-moderate productivity loss was estimated as the
product of myopic workers, average salary and the produc-
tivity decrement. Myopic workers were derived as labour
force multiplied by prevalence, giving 34.7 million. Severe
productivity loss was estimated as the product of high-my-
opic workers, the severe visual impairment fraction, the
employment-reduction rate and average salary. Direct cost
applied a blended annual per-person spend across the my-
opic population, reflecting the population mix of correction
modalities: most people use spectacles only, a minority use
disposable contact lenses, and a small fraction receive ac-
tive management with atropine or myopia-control contact
lenses. Informal caregiving was scaled as a proportion of
severe productivity loss. Components were summed to a so-
cietal total.
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DOUBLE COUNTING AND COMPONENT INDEPENDENCE

Each component captures a distinct loss: productivity
decrement during normal working time; productivity loss
from withdrawal from work due to severe visual impair-
ment; out-of-pocket and system spending on correction,
examinations and treatment; and carer opportunity cost.
Productivity loss arising from health care use, such as time
spent at routine ophthalmology visits, is small at popula-
tion scale, typically one visit per person per year, and is
subsumed within the mild-to-moderate decrement rather
than counted separately, so as to avoid double counting. Di-
rect treatment cost is borne by patients, payers or both and
does not enter the productivity figure.

TRANSFERABILITY OF NON-JAPANESE PARAMETERS

Only three of the model inputs are Japanese in origin: gross
domestic product, labour force and average salary from na-
tional statistical sources, and myopia and high myopia
prevalence from the Nagahama Study.® The two parameters
that drive the result most strongly are not Japanese. The
employment-reduction rate of 30.2% is a global average
dominated by low-income and middle-income settings in
which access to corrective services, disability support and
workplace accommodation differs substantially from Japan;
in a high-income setting with near-universal access to
spectacles and an established disability employment frame-
work, the true Japanese value is plausibly lower, which
would reduce the severe component. The productivity
decrement has no national origin at all, being a modelling
assumption rather than a transferred estimate. Conversely,
the direct cost component reflects Japanese price levels
only through the blended spend figure, which is itself an
approximation of the national modality mix rather than a
surveyed quantity. The provenance of every parameter is
marked explicitly in Table 1 so that readers can see which
parts of the estimate rest on Japanese evidence and which
do not. We regard this dependence on non-Japanese and
non-empirical parameters as the principal threat to the va-
lidity of the estimate, and it is the reason we present the
work as exploratory.

PROBABILISTIC SENSITIVITY ANALYSIS

To address uncertainty in several inputs simultaneously we
conducted a Monte Carlo PSA of 10000 iterations, follow-
ing modelling good-practice guidance.? Each uncertain pa-
rameter was assigned a probability distribution chosen to
reflect its empirical anchoring and natural support: Beta
distributions for proportions and bounded rates (mild-to-
moderate decrement, severe visual impairment fraction,
employment reduction, myopia prevalence); a Normal dis-
tribution for average salary, a tightly measured national
statistic, a Gamma distribution for the right-skewed,
strictly non-negative blended care spend; and a Triangular
distribution for the caregiving multiplier, which has no em-
pirical anchor. Distribution parameters were calibrated so
that approximate 95% intervals matched the ranges in
Table 1. Parameters were resampled independently in each

iteration. Driver importance was assessed by Spearman
rank correlation between each parameter and the total bur-
den. Full distribution specifications and the simulation
source code are provided in the Online Supplementary Doc-
ument.

COMPARISON WITH PUBLISHED ESTIMATES

The base case was compared with two published references:
the East Asia productivity-loss estimate of 1.27% of GDP3
and the Japanese all-cause visual impairment estimate of
1.7% of GDP,” the latter an expected upper bound because
myopia is one of several causes of visual impairment. Both
references are themselves model-derived rather than direct
empirical observations, so agreement with them supports
plausibility but does not validate accuracy.

RESULTS

DETERMINISTIC BASE CASE

The deterministic base case was JPY 4.3 trillion (USD 28.5
billion) per year, equal to 0.64% of GDP. Lost productivity
accounted for 80% of this total, consistent with the produc-
tivity-led structure reported for urban China.2 Component
values are shown in Table 2.

COMPARISON WITH PUBLISHED ESTIMATES

The deterministic base case fell below both published refer-
ences, as expected for a single-cause subset. The East Asia
estimate implied JPY 8.5 trillion (USD 56.8 billion) and the
all-cause visual impairment estimate implied JPY 11.4 tril-
lion (USD 76.0 billion); the myopia-attributable base case
was approximately 37% of the latter. A graphical compar-
ison is provided in Figure S1 in the Online Supplementary
Document.

PROBABILISTIC SENSITIVITY ANALYSIS

Monte Carlo simulation produced a modestly right-skewed
distribution of the total annual burden, with a median of
JPY 4.0 trillion (USD 26.4 billion) and a 95% credible in-
terval (Crl) of JPY 1.7-8.3 trillion (USD 11.4-55.6 billion), a
range of approximately fivefold (Figure 1). Lost productivity
accounted for a mean of 77% of the total (95% CrI=51-92%).
The deterministic base case of JPY 4.3 trillion lies between
the median and the 75th percentile, reflecting the mild
right skew of the distribution. The width of the credible in-
terval indicates substantial, although not unbounded, joint
parameter uncertainty.

Because a fivefold credible interval remains wide for pol-
icy discussion, we also report two narrower summaries. The
interquartile range of the probabilistic distribution was JPY
3.0-5.2 trillion (USD 19.9-34.6 billion). A scenario-based
range, obtained by varying only the productivity decrement
across its plausible bounds of 1% and 3% while holding
all other parameters at their base values, gave JPY 2.6-5.9
trillion (USD 17.4-39.5 billion), with the 2% base case of
JPY 4.3 trillion (USD 28.5 billion) at its centre. We suggest
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Table 2. Deterministic base-case component breakdown of the annual myopia-attributable economic burden in

Japan
Component JPY trillion USD billion
Productivity loss, mild-to-moderate refractive effects 3.3 22.1
Productivity loss, severe visual impairment and high myopia 0.1 0.8
Direct treatment, correction and examinations 0.7 4.9
Informal caregiving 0.1 0.6
Total 4.3 28.5

USD - United States dollar, JPY - Japanese yen. USD equivalents are given at 150 JPY per USD. Component values are point estimates; uncertainty is quantified in the probabilistic

sensitivity analysis. Totals may not sum exactly because of rounding.

Table 3. Probabilistic sensitivity analysis results and scenario projection

Estimate JPY trillion USD billion
Deterministic base case 4.3 28.5
Probabilistic median 4.0 264
Probabilistic interquartile range 3.0-5.2 19.9-34.6
Probabilistic 95% credible interval 1.7-8.3 11.4-55.6
Scenario range, productivity decrement 1-3% 2.6-5.9 17.4-39.5
2050 projection, medical technology advances 5.0 33.2

2050 projection, current trend continues 7.5 498

2050 projection, countermeasures delayed 10.7 711

USD - United States dollar, JPY - Japanese yen. USD equivalents are given at 150 JPY per USD. Projection figures are undiscounted and expressed at 2024-2025 price levels.

Median
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Annual myopia-attributable economic loss (JPY trillion)

Figure 1. Monte Carlo distribution of the total annual myopia-attributable economic burden in Japan across
10000 iterations, showing the median, the 2.5th and 97.5th percentiles, and the deterministic base case for

reference.

that this scenario-based range, rather than the full credible
interval, is the more informative summary for policy pur-
poses, provided it is understood as conditional on the other
parameters being correct.

Driver analysis showed that the mild-to-moderate pro-
ductivity decrement was overwhelmingly dominant (Spear-

man rho=0.97); all other parameters individually con-
tributed absolute rho values below 0.15 (Figure 2). Varying
this parameter alone across its plausible range moved the
total between JPY 2.6 trillion (USD 17.4 billion) and JPY 5.9
trillion (USD 39.5 billion). This is itself a substantive find-
ing: in the absence of Japanese empirical data on the pro-
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- rho=+0.140
- rho=+0.118
- rho=+0.106

Blended care spend -
Myopia prevalence -

Average salary -

Severe VI fraction - rho=+0.049
Employment reduction - rho=+0.022
Caregiving multiplier - rho=+0.004
1 ]
0.0 0.2

0.4 0.6 0.8 1.0
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Figure 2. Driver importance in the probabilistic sensitivity analysis, expressed as the Spearman rank correlation

between each model parameter and the total burden.

ductivity effect of corrected and under-corrected myopia in
working populations, the estimate cannot be narrowed ap-
preciably however well the other parameters are measured.

PROJECTION TO 2050

Anchored to Japanese demographic trends, namely a con-
tracting working-age population and the ageing of myopic
cohorts into age ranges with higher complication risk, sce-
nario projection gave annual losses of JPY 5.0 trillion (USD
33.2 billion) under a technology-mitigated case, JPY 7.5
trillion (USD 49.8 billion) under continuation of current
trends, and JPY 10.7 trillion (USD 71.1 billion) under a
delayed-countermeasures case by 2050 (Figure 3). These
2050 figures are illustrative, not predictive. They are sce-
nario arithmetic anchored to published trend statements
rather than an epidemiological forecast, and they incorpo-
rate no cohort-specific incidence modelling, no treatment-
uptake modelling and no formal demographic projection.
They should be read as showing the direction and approx-
imate scale of change implied by continuing trends, and
should not be cited as forecasts of the burden in 2050.

DISCUSSION

This study provides a first, exploratory myopia-attributable
economic estimate for Japan. Under plausible joint parame-
ter ranges the median annual burden is approximately JPY
4.0 trillion (USD 26.4 billion), with a 95% CrI of JPY 1.7-8.3
trillion (USD 11.4-55.6 billion). The burden is structurally
productivity-dominated, mirroring the pattern reported for
urban China,? and the deterministic base case is consis-
tent with the East Asia estimate3 and sits appropriately be-
low the published all-cause visual impairment estimate for
Japan.”

The PSA showed that almost all of the model’s uncer-
tainty traces to one parameter, the assumed mild-to-mod-
erate productivity decrement. This is, in our view, the most

important methodological finding of the study. It indicates
that the burden is driven not by rare severe complications
but by small, widespread effects on workplace productivity
that are not currently measured in the Japanese population.
Resolving this uncertainty requires dedicated Japanese re-
search, ideally workplace-based studies of presenteeism,
accommodative function and digital eye-strain symptoms
among adequately and inadequately corrected people with
myopia. Until such evidence exists the credible interval will
remain wide however the other parameters are refined.

The model treats myopic workers as homogeneous. In
reality, productivity effects will vary by myopia severity,
correction modality and adequacy, occupation, age, edu-
cational attainment and access to eye care. Stratification
would refine the estimate, but in the absence of Japanese
productivity data the gains from stratification are limited
by the same underlying data gap that drives the wide cred-
ible interval. Future incidence-based or lifetime models in-
corporating cohort-specific progression and treatment up-
take would be better suited to addressing this
heterogeneity, and would also permit equity-weighted and
distributional analysis, which the present model does not
attempt.

We are deliberately cautious about policy implications.
This study estimates a burden; it does not evaluate the cost,
effectiveness or cost-effectiveness of any preventive inter-
vention. The suggestion that childhood prevention may be
high-leverage rests on the irreversibility of axial elonga-
tion, on the documented association between high myopia
and pathologic complications, and on the productivity-
dominated structure of the estimated burden, but not on
a formal economic evaluation. A cost-effectiveness analysis
of childhood atropine, myopia-control contact lenses or be-
havioural interventions in the Japanese setting is the ap-
propriate next step and is not undertaken here.

A previous newspaper commentary attributed to the au-
thor an annual myopia-attributable loss of approximately
JPY 6 trillion (USD 40.0 billion) currently, rising to JPY 15
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Figure 3. Scenario projection of the annual myopia-attributable economic burden in Japan to 2050 under three

policy scenarios.

trillion (USD 100.0 billion) by 2050 in a worst case.10 Those
earlier estimates addressed the same quantity as the pre-
sent study, namely the economic loss attributable to my-
opia in Japan, and used the same broad component struc-
ture of productivity loss, care and social costs, and
treatment costs. They were, however, directional figures
prepared for general public discussion and were not peer
reviewed. The difference between them and the present re-
sults is therefore not one of scope but of parameter choice,
and it is almost entirely attributable to the assumed mild-
to-moderate productivity decrement. Evaluating the pre-
sent model at a decrement of 3%, the upper bound of the
plausible range used here, gives a current burden of JPY 5.9
trillion (USD 39.5 billion) and, applying the same 2.5-fold
demographic scaling used in the earlier commentary, JPY
14.8 trillion (USD 98.7 billion) by 2050. The earlier public
figures thus correspond closely to the upper end of the sce-
nario range reported in this paper, while the base case of
JPY 4.3 trillion (USD 28.5 billion) corresponds to a decre-
ment of 2% and the probabilistic median of JPY 4.0 trillion
(USD 26.4 billion) is slightly lower again because the sim-
ulation also samples decrements below that value. We re-
port the more conservative figures here because the proba-
bilistic analysis shows that no value of this parameter can
currently be justified from Japanese evidence, and a lower
central estimate is the appropriate response to that uncer-
tainty.

LIMITATIONS

No Japanese study of productivity loss from myopia exists;
the mild-to-moderate decrement is a modelling assump-
tion and the model’s single largest source of uncertainty
(Spearman rho=0.97 with total burden). The prevalence-
based framework does not model incidence, disease pro-
gression, lifetime costs or discounting of future flows, and
no discount rate is applied; the 2050 scenario figures are

therefore undiscounted and expressed at current price lev-
els. The severe visual impairment fraction among people
with high myopia, taken as 1.5%, is a modelling assump-
tion; published pathologic myopia complication rates vary
by definition and follow-up duration, and Japanese longitu-
dinal data would be needed to refine it. The comparison es-
timates are themselves model-derived, so agreement sup-
ports plausibility but is not independent empirical
validation. The Nagahama Study, although population-
based and rigorous, covers a single region and ages 34-80
years, so its standardised prevalence may not represent
the whole Japanese working-age population. The caregiv-
ing and direct-cost components are blended population av-
erages, and no formal patient or public involvement in-
formed the design. Productivity is valued using the human
capital approach, which is likely to place the estimate at the
upper end of what a friction cost method would yield. Inter-
national parameters may not transfer fully to the Japanese
context, and the two parameters that drive the result most
strongly are not Japanese in origin. No pre-specified health
economic analysis plan was registered, and the study was
conducted by a single industry-affiliated author without in-
dependent co-authorship.

CONCLUSIONS

Under plausible parameter ranges the myopia-attributable
economic burden in Japan appears non-trivial and produc-
tivity-dominated, but its magnitude cannot be quantified
precisely without Japanese productivity research. The es-
timate is best interpreted as an exploratory modelling ex-
ercise intended to motivate empirical work and to inform
policy discussion, rather than as a definitive national ac-
counting. The single most important next step is work-
place-based measurement of the productivity effects of my-
opia in the Japanese population.
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