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IMPORTANCE Vision loss is the third most common impairment worldwide. Although
cost-effective interventions are available for preventing or curing most causes of vision loss,
availability of these interventions varies considerably between countries and districts.
Knowledge of the association between vision loss and socioeconomic factors is informative
for public health planning.

OBJECTIVES To explore correlations of the prevalence of visual impairment with
socioeconomic factors at country levels and to model and estimate a socioeconomic-adjusted
disease burden based on these data.

DESIGN, SETTING, AND PARTICIPANTS In this cross-sectional study, the following data were
collected from 190 countries and territories: the age-standardized prevalence of moderate
to severe visual impairment (MSVI) and blindness from January 1 to December 31, 2010,
across countries, human development index (HDI), gross domestic product (GDP) per capita,
total health expenditure, total health expenditure as percentage of GDP (total health
expenditure/GDP), public health expenditure as percentage of total health expenditure
(public/total health expenditure), and out-of-pocket expenditure as percentage of total
health expenditure (out-of-pocket/total health expenditure). Countries were divided into
4 levels (low, medium, high, and very high) by HDI. Data analysis was conducted from
September 1, 2016, to July 1, 2017.

MAIN OUTCOMES AND MEASURES The correlations between prevalence data and
socioeconomic indices were assessed.

RESULTS A strong negative association between prevalence rates of MSVI and blindness
and socioeconomic level of development was observed. The mean (SD) age-standardized
prevalence of MSVI decreased from 4.38% (1.32%) in low-HDI regions to 1.51% (1.00%) in
very-high-HDI regions (P < .001). The national HDI level was attributable to 56.3% of global
variation in prevalence rates of MSVI and 67.1% of global variation in prevalence rates of
blindness. Higher prevalence rates were also associated with lower total health expenditure
per capita, total health expenditure/GDP (β = −0.236 [95% CI, −0.315 to −0.157] for
prevalence of MSVI; β = −0.071 [95% CI, −0.100 to −0.042] for prevalence of blindness),
public/total health expenditure (β = −0.041 [95% CI, −0.052 to −0.031] for prevalence of
MSVI; β = −0.014 [95% CI, −0.018 to −0.010] for prevalence of blindness), and higher
percentage of out-of-pocket/total health expenditure (β = 0.044 [95% CI, 0.032-0.055] for
prevalence of MSVI; β = 0.013 [95% CI, 0.009-0.017] for prevalence of blindness). Countries
with increased burden of visual impairment and blindness can be easily identified by the
results of the linear models. Socioeconomic factors could explain 69.4% of the global
variations in prevalence of MSVI and 76.3% of the global variations in prevalence of blindness.

CONCLUSIONS AND RELEVANCE Burden of visual impairment and socioeconomic indicators
were closely associated and may help to identify countries requiring greater attention to
these issues. The regression modeling described may provide an opportunity to estimate
appropriate public health targets that are consistent with a country’s level of socioeconomic
development.
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V ision loss ranks as the third most common impair-
ment worldwide.1 In 2010, the Global Burden of Dis-
eases (GBD), Injuries and Risk Factors Study esti-

mated that 223.4 million people globally had visual impairment
(VI): 191 million with moderate to severe VI (MSVI) and 32.4
million with blindness.2 With a marked increase in life expec-
tancy and population growth worldwide, the incidence of vi-
sion loss is projected to rise. The World Health Organization
estimates that approximately 90% of individuals with VI re-
side in low-income settings,3 posing considerable concerns for
social and economic development in these areas.

Previous analyses have demonstrated that avoidable blind-
ness is closely linked with socioeconomic realities and has been
described as both the cause and consequence of poverty.4 How-
ever, the way in which the levels of socioeconomic develop-
ment are associated with the scale of vision loss for a particu-
lar country remains unclear. Gross domestic product (GDP) per
capita is a commonly used macroeconomic indicator, which
is sometimes criticized for its sole focus on economy in mon-
etary terms.5,6 The human development index (HDI) is a
combination of social and economic factors.7,8 Although GDP
and the HDI are widely used worldwide, to our knowledge, no
previous study has examined these indicators together with
prevalence of VI.

In 2013, the World Health Assembly endorsed the Global
Action Plan (Universal Eye Health: A global action plan 2014-
2019) that set a target to reduce the global prevalence of avoid-
able vision loss by 25% before the year 2020.9,10 However, it
is important that countries of different economic levels of
development set national targets, taking into account vary-
ing disease burdens, diagnostic capacity, and access to cost-
effective interventions.11-14 A clearer understanding of the
association between the magnitude of VI and socioeconomic
factors at a national level may provide an insight into ap-
proaches to prioritize resource allocation in public health plan-
ning. The potential correlation is useful for the health plan-
ner. The socioeconomic-adjusted prevalence of VI in a country
may serve as a surrogate target for prevalence of VI to remain
consistent with other, comparable countries’ proportional
economic spending.

To fill the knowledge gap, this study explored the asso-
ciation between national levels of socioeconomic de-
velopment and health expenditures with the scale of VI
and blindness by linking socioeconomic indicators to the
age-standardized prevalence rates of blindness and MSVI.
The objectives of this study were to identify countries with
higher levels of socioeconomic development without propor-
tional lower levels of VI and to estimate the socioeconomic-
adjusted prevalence of VI in a country through linear regres-
sion models.

Method
Data Sources
The GBD study provided a resource for gaining insight into
factors influencing the efficacy of blindness and MSVI control in
190 counties or territories in 21 GBD regions. To examine the

effects of socioeconomic factors on burden of blindness and
MSVI, we linked established socioeconomic indices and health
expenditure indicators to the GBD estimates of age-
standardized prevalence of blindness and MSVI from Janu-
ary 1 to December 31, 2010. Age-standardized prevalence rates
of blindness and MSVI were extracted from publications.2,10

Corresponding HDI levels, reflecting levels of socioeconomic
development at a national level, were obtained from the United
Nations Development Programme Human Development Re-
ports (http://hdr.undp.org/en/data). Data on national GDP per
capita in 2010 were retrieved from the World Bank (http://data
.worldbank.org/). Health expenditure indicators were obtained
from the World Health Organization Global Health Expenditure
Database (http://apps.who.int/nha/database/). The latest health
burden of eye disease (disability-adjusted life-year [DALY])
in each country was obtained from the Global Health Esti-
mates 2015.15 The corresponding population of each coun-
try in 2015 was obtained from the World Population
Prospects.16 The DALY rate was calculated by dividing DALY
by population size. Institutional review board approval was
not needed for this study because all data were extracted
from open databases and published data; no individual
patient data were collected.

Variables
The HDI is a well-recognized indicator that incorporates eco-
nomic measures of development together with social
measures.7 As of 2010, the United Nations Development Pro-
gramme has defined the components of HDI across the fol-
lowing 3 domains: health index, education index, and in-
come index. The HDI, which ranges between 0 and 1, is
calculated based on the following 4 indicators: life expec-
tancy at birth, mean years of schooling, expected years of
schooling, and gross national income per capita. To charac-
terize the disease burden according to social development and
resource utility, we further separated the United Nations De-
velopment Programme predefined cutoffs into 4 categories,
which were defined as low (0.326-0.529), medium (0.544-
0.681), high (0.696-0.786), and very high (0.792-0.940).7

Gross domestic product per capita is the most commonly
used indicator for economic development. Total health ex-
penditure per capita is defined as the sum of general govern-
ment public and private health expenditures as a ratio of total

Key Points
Question What is the association between the burden of visual
impairment and national level of socioeconomic development?

Findings In this cross-sectional study, socioeconomic factors
explained 69.4% of global variations in moderate to severe visual
impairment and 76.3% of global variations in prevalence of
blindness.

Meaning The close association of burden of visual impairment
and socioeconomic indicators may help to identify countries
requiring greater attention; regression modeling also provides an
opportunity to estimate appropriate public health targets that are
consistent with a country’s level of socioeconomic development.
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population in a given year, which reflects a national true in-
vestment in health regardless of its GDP per capita.11 To avoid
the potential confounder of currency exchange rates be-
tween countries and to negate the effects of inflation, a data-
base on purchasing power parity was converted to interna-
tional dollars in 2011. Total health expenditure as a percentage
of GDP (total health expenditure/GDP) is defined as the ratio
of total health expenditure to total GDP in a given year. Public
sector as a share of total health expenditure (public/total health
expenditure) is defined as the ratio of spending to total health
expenditure from government budgets, foreign loans and
grants, and social health insurance funds. Out-of-pocket health
expenditure as a share of total health expenditure (OOP/total
health expenditure) is defined as the ratio of direct outlay by
households to total health expenditure, and forms part of
private health expenditure.11

Statistical Analysis
Statistical analysis was conducted from September 1, 2016, to
July 1, 2017. To explore the associations between indicators,
scatterplots were constructed using GraphPad Prism, version
5.0, software (GraphPad Software Inc). One-way analysis of
variance was used to compare prevalence rates between groups
with different levels of human development. A univariate lin-
ear model was used to examine the cross-sectional associa-
tions between age-standardized prevalence rates of blind-
ness and MSVI with HDI and its components, logarithmic values

of GDP per capita and total health expenditure per capita, total
health expenditure/GDP, public/total health expenditure, and
OOP/total health expenditure. Linear regression estimation and
its 95% CIs were used to project socioeconomically adjusted
prevalence rate ranges for blindness and MSVI. Overburden-
ing of VI in countries was defined as a positive difference be-
tween actual rates and the projected socioeconomically ad-
justed rates. Stepwise multivariate regression models were
constructed to explore the spread of how these factors affect
the variations in prevalence rates between countries. R2 sta-
tistics were used to determine how well the model fits the data
statistically. Sensitivity analyses were performed by assess-
ing the association between HDI or per capita GDP and the DALY
rate. All statistical analyses were conducted by STATA, ver-
sion 12.0 SE (Stata Corp LP). P < .05 was considered statisti-
cally significant.

Results
The distribution of prevalence scales and corresponding
socioeconomic status were mapped in Figure 1. A strong cor-
relation between HDI or GDP per capita levels and prevalence
rates was observed, with the prevalence of MSVI and blind-
ness highest in countries with very high HDI or GDP per capita
levels. Examination of trends of age-standardized preva-
lence rates of MSVI and blindness across HDI levels revealed

Figure 1. Distribution of Prevalence Scales and Corresponding Socioeconomic Status
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A, The 5 levels of the human development index estimated by the United
Nations Development Programme. B, Gross domestic product (GDP) per capita.
C, Age-standardized prevalence of moderate to severe visual impairment

(MSVI) for all ages in 2010. D, Age-standardized prevalence of blindness for all
ages in 2010.
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strongly negative dose-response associations (eFigure 1 in the
Supplement). The age-standardized mean (SD) prevalence of
MSVI declined with increasing HDI (low HDI, 4.38% [1.32%];
medium HDI, 3.70% [1.55%]; high HDI, 2.46% [0.68%]; and
very high HDI, 1.51% [1.00%]; P < .001). Similarly, the mean
(SD) prevalence of blindness declined with increasing HDI, from
1.41% [0.49%] in low HDI regions, 0.78% [0.41%] in medium
HDI regions, 0.40% [0.22%] in high HDI regions, and 0.25%
[0.34%] in very high HDI regions (P < .001).

Table 1 summarizes the univariate linear regression analy-
ses. Both MSVI and blindness prevalence were negatively cor-
related with all socioeconomic indicators (P < .001). The
linear models were as follows: (y = –7.595 × HDI + 8.015;
R2 = 0.563; P < .001), (y = –2.976 × HDI + 2.683; R2 = 0.671;
P < .001), (y = –0.855 × ln (GDP per capita) + 10.609;
R2 = 0.475; P < .001), and (y = –0.314 × ln (GDP per
capita) + 3.509; R2 = 0.466; P < .001). The national HDI level

was accountable for 56.3% of global variations in the preva-
lence of MSVI and 67.1% of global variations in the preva-
lence of blindness. On further examination of the 3 compo-
nents of HDI, education index was identified as the most
influential factor, accounting for 63.8% of variations in the
prevalence of MSVI and 76.4% variations in the prevalence
blindness.

Figure 2 illustrates the modeling associations of HDI vs the
prevalence of MSVI. The prevalence of MSVI with respect to
HDI levels in some countries (eg, Indonesia and China) was
similar to the level projected by the linear regression, indicat-
ing that the MSVI remained consistent with an economy-
adjusted projection. However, a much greater disparity in the
prevalence of MSVI with respect to HDI levels compared with
the projected value was noted for other countries, including
Myanmar, Egypt, Pakistan, India, Timor-Leste, Cambodia, Ma-
laysia, and Afghanistan. Similar trends were observed when

Figure 2. Scatterplots of the Prevalence of Moderate to Severe Visual Impairment (MSVI) vs National Level
of Human Development Index in 2010
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Table 1. Univariate Regression Analysis of Age-Standardized Prevalence of MSVI and Blindness With National Levels of Socioeconomic Development

Socioeconomic Indicator

Prevalence of MSVI (×100) Prevalence of Blindness (×100)

β (95% CI) P Value R2 β (95% CI) P Value R2

HDI −7.595 (−8.578 to −6.613) <.001 0.563 −2.976 (−3.281 to −2.670) <.001 0.671

Health index −6.99 (−8.361 to −5.619) <.001 0.356 −3.006 (−3.440 to −2.573) <.001 0.506

Education index −7.307 (−8.114 to −6.499) <.001 0.638 −2.868 (−3.102 to −2.634) <.001 0.764

Income index −5.861 (−6.805 to −4.917) <.001 0.452 −2.126 (−2.462 to −1.790) <.001 0.461

ln (GDP per capita)a −0.855 (−0.986 to −0.723) <.001 0.475 −0.314 (−0.363 to −0.265) <.001 0.466

ln (THE per capita)a −0.899 (−1.015 to −0.783) <.001 0.563 −0.312 (−0.355 to −0.269) <.001 0.528

THE/GDP −0.236 (−0.315 to −0.157) <.001 0.161 −0.071 (−0.100 to −0.042) <.001 0.115

Public/THE −0.041 (−0.052 to −0.031) <.001 0.244 −0.014 (−0.018 to −0.010) <.001 0.225

OOP/THE 0.044 (0.032 to 0.055) <.001 0.234 0.013 (0.009 to 0.017) <.001 0.166

Abbreviations: GDP, gross domestic product; HDI, human development index; MSVI, moderate to severe visual impairment; OOP/THE, out-of-pocket health
expenditure as a percentage of THE; Public/THE, public sector as a percentage of THE; THE, total health expenditure; THE/GDP, THE as a percentage of GDP.
a Purchasing power parity method (constant 2011 international $).
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logarithm values of GDP per capita were used as estimators
of MSVI prevalence (Figure 3). Consistent phenomenon was
observed for blindness prevalence.

With regards to health expenditure metrics, higher preva-
lence rates were associated with lower total health expendi-
ture per capita, total health expenditure/GDP, public/total
health expenditure, and higher percentage of OOP/total health
expenditure (Table 1; eFigure 2 in the Supplement). Total health
expenditure as percentage of GDP was also closely associated
with GDP per capita (β = 0.875; R2 = 0.900; P < .001). To elimi-
nate colinearity, stepwise multivariate regression analyses were
performed (Table 2). When the composite HDI was used, HDI,
total health expenditure/GDP, and OOP/total health expendi-
ture were included in the model, which explained 63.6% of

global variations in prevalence of MSVI. In addition, 72.9% of
global variations in prevalence of blindness were attributable
to HDI, total health expenditure per capita, and total health
expenditure/GDP. When the 3 components of HDI were
used, 4 indicators (health index, education index, total
health expenditure per capita, and OOP/total health expen-
diture) accounted for 69.4% of variations in the prevalence
of MSVI. Finally, education index alone was attributed to
76.3% of global variation in the prevalence of blindness.

The sensitivity analyses obtained consistent conclusions
(eFigures 3 and 4 in the Supplement). The results showed that
DALY rates were correlated with HDI and logarithmic values
of per capita GDP, although countries such as India and Paki-
stan remained outliers.

Table 2. Stepwise Multivariate Regression Analysis of Age-Standardized Prevalence of MSVI and Blindness With Socioeconomic Indicators

Socioeconomic Indicator

Prevalence of MSVI (×100) Prevalence of Blindness (×100)

β (95% CI) P Value R2 β (95% CI) P Value R2

Model 1a

HDI −6.385 (−7.368 to −5.402) <.001

.636

−5.396 (−6.310 to −4.482) <.001

.729ln (THE per capita)b NA NA 0.340 (0.225 to 0.456) <.001

THE/GDP −0.106 (−0.163 to −0.049) <.001 −0.055 (−0.076 to −0.034) <.001

OOP/THE 0.014 (0.005 to 0.022) .003 NA NA

Model 2c

Health index 2.198 (0.493 to 3.902) .01

.694

NA NA

.763
Education index −5.919 (−7.407 to −4.431) <.001 −2.850 (−3.086 to −2.614) <.001

ln (THE per capita)b −0.332 (−0.542 to −0.121) .002 NA NA

OOP/THE 0.011 (0.003 to 0.019) .009 NA NA

Abbreviations: HDI, human development index; MSVI, moderate to severe
visual impairment; NA, not applicable; OOP/THE, out-of-pocket health
expenditure as a percentage of THE; THE, total health expenditure;
THE/GDP, THE as a percentage of gross domestic product.
a Model 1 included HDI and excluded its components in the analysis.

b Purchasing power parity method (constant 2011 international $).
c Model 2 included the 3 components of HDI in the analysis while it excluded

the HDI.

Figure 3. Scatterplots of the Prevalence of Moderate to Severe Visual Impairment (MSVI) vs Gross Domestic
Product (GDP) per Capita in 2010
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Discussion

This study demonstrated a strong association between global
variations in vision loss and socioeconomic factors at a
national level, and provided a model for socioeconomically ad-
justed levels of blindness and MSVI for countries. A strong dose-
response association was observed between a higher HDI and
a lower prevalence of blindness and MSVI. Furthermore, as-
sociations between the burden of vision loss and national
health expenditure metrics were identified, highlighting the
importance of optimal strategies to prevent and manage vision-
threatening diseases at a population level.

The national levels of HDI account for more than 70% of
the variation in prevalence of blindness and MSVI world-
wide. This observation is in line with those in previous analy-
ses based on income group (low-, moderate-, and high-
income countries), which reported that a higher burden of VI
was found in low-income countries.2,3 Reciprocal effects may
help to explain these associations. In 2010, it was estimated
that global blindness resulted in $27 billion loss of GDP, while
the total cost of VI reached $3 trillion.12,13 Eye care services were
the most unaffordable and inaccessible in low-income coun-
tries, where there are more people with uncorrected refrac-
tive errors and inadequate access to cataract surgical ser-
vices. Efforts to reduce the prevalence of VI have been shown
to increase productivity and income and provide other eco-
nomic benefits.17 Despite this finding, the burden of VI is high-
est in low-income countries owing to a reduction of both ab-
solute (total health expenditure per capita) and relative (total
health expenditure/GDP) resource allocation.

Although one would expect an inverse association be-
tween socioeconomic development and vision loss, our analy-
ses may provide additional information for health planners. For
example, they may help to quickly identify outlier countries.
Some countries, such as India and Pakistan, did not fit the re-
gression line. Possible causes for the disproportionally higher
prevalence of VI in these countries may include the inad-
equate execution of eye care plans at national levels, limited re-
sources allocated to eye health owing to competing health de-
mands, a substantial backlog of individuals with VI considering
the big population base, economic effect and cost, and lack of
human resources for eye care.

Across the 3 domains of HDI, educational index contrib-
uted the most influence on the prevalence of MSVI and blind-
ness. This finding is consistent with data from the United King-
dom that suggest the odds of MSVI and blindness were nearly
2 times higher in people with no educational qualifications than
those with university level or other professional qualification.18

Likewise, a randomized clinical trial in rural China showed that
educational interventions successfully promoted the accep-
tance of cataract surgery and increased willingness to pay for
surgery.19 Among children, educational programs can effec-
tively increase the diagnostic accuracy of retinopathy of
prematurity.20 In the elderly Korean population, lifetime use of
eye care was influenced by educational level.21 A study in In-
dia also demonstrated that educational intervention may in-
crease the use of eye care by targeting the rural population.22

Such findings highlight the importance and challenge of trans-
lating wealth to social welfare in some countries. Therefore, edu-
cational interventions and additional counseling services are
warranted for populations with a low educational level.

Projecting the prevalence of MSVI and blindness for a given
HDI or GDP per capita value is an important component of
health policy, enabling estimations for health budgeting and
insurance planning. The results of our study demonstrate that
both prevalence of MSVI and blindness were closely associ-
ated with HDI and logarithmic GDP per capita in a linear fash-
ion. Despite this finding, discrepancies were identified for some
countries (eg, Myanmar, Egypt, and Pakistan) with a dispro-
portionally higher prevalence of MSVI and blindness. One of
the major intents of this study was to identify the countries
with a prevalence of VI that was greater than their economy-
adjusted targets using the rest of the world as a benchmark
standard, and perhaps provide a starting point to evaluate the
reasons for relatively higher rates of prevalence of VI, and to
target ophthalmic policies and priorities that may require
further attention and planning.

The regression model developed from this study may be
a useful tool for estimating the levels of vision loss for each
country, using other countries’ socioeconomic data as com-
parison standards. For instance, the actual prevalence of MSVI
in several countries including Egypt, Pakistan, India, Cambo-
dia, and Timor-Leste were much higher than the projected
rates. This finding indicates that greater investment and re-
source allocation may be required for health policy planners
and leaders to address the relatively higher prevalence of vi-
sion loss. It is arguable from a socioeconomic perspective that
these countries may be able to achieve lower rates of VI with
respect to their socioeconomic development levels. Blind-
ness prevention models in countries with levels of VI consis-
tent with their socioeconomic projections may be considered
as templates for countries with higher levels of VI. For a coun-
try with limited resources and prevalence data, the socioeco-
nomic-adjusted targets from this model may help health policy
planning to initially estimate spending requirements, before
more accurate and comprehensive evaluation processes are in
place. However, these values are socioeconomic-projected
suggestions only, and they should be interpreted within each
country’s context factoring in demand for surgery and cul-
tural expectations.

Health expenditure metrics were consistently correlated
with the prevalence of MSVI and blindness in our study.
Wealthier countries tend to proportionally allocate more
resources to health care, although the distribution of these re-
sources may not necessarily be needs based or equal through-
out the region.23 It is recommended that government expen-
diture for health care should account for at least of 5% of GDP
in any given country; however, only 3% of low-income coun-
tries and 37% of middle-income countries achieve this
target.11,24 Low-income countries may allocate a dispropor-
tionally small fraction of their government expenditure to
health care resources, exacerbating the burden of MSVI and
blindness. The observed association between OOP/total health
expenditure and the rate of MSVI and blindness is notewor-
thy, as it may reflect patients’ inability or reluctance to pay for
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services in some countries with a high proportion of OOP health
service expenses.

This study provides novel data linking the most widely
recognized socioeconomic indicators to rates of blindness
worldwide. Although the mechanisms of how socioeco-
nomic development affects the scale of vision loss are ubiq-
uitous (ie, affordability and accessibility to services and den-
sity of ophthalmologist practices), this information is useful
to the health planner as a supplementary guide of adjusted VI
prevalence targets, particularly for developing countries with
limited study resources and prevalence data. For example,
many countries and territories, such as Monaco, Nauru, Niue,
Palau, and Tuvalu, did not have epidemiologic data on eye
disease. However, socioeconomic or wealth data are often avail-
able. Thus, one can use the socioeconomic data to estimate the
prevalence of VI by using our models.

Limitations
The limitations of this study should not be ignored. First, the
prevalence of blindness and MSVI from the GBD were calcu-
lated based on a hierarchical model, whereby accuracy de-
pends on the accessibility and quality of information re-
sources at a given time. Remodeling associations of
socioeconomic factors with up-to-date population-based
prevalence data will yield more accurate findings in the fu-
ture. Second, expressing blindness and MSVI using socioeco-
nomic indicators may oversimplify the interactions between
the causes of blindness worldwide. We were most interested
in the outcomes of total blindness and MSVI, but further stud-
ies are warranted to clarify the associations of socioeconomic
indicators with blindness of varying severities and causes.

Third, the national levels of socioeconomic indicator data may
not be representative for particular populations within a coun-
try, as socioeconomic development may vary greatly across re-
gions. In addition, larger countries may face additional chal-
lenges with respect to access to and delivery of health care. To
demonstrate efficiency of resource expenditures, future stud-
ies will need to examine expenditures relative to eye health
services per country. Fourth, this is an ecological analysis with
inherent limitations for drawing inferences regarding cause and
effect. Despite this, our data produce a setpoint for discus-
sion at a population level that is otherwise not feasible with
other designs such as randomized clinical trials.25 Fifth, our
models were based on cross-sectional data. It was more infor-
mative to use longitudinal data for each country by using a
mixed-effects model. Finally, developing models backward
may overestimate the reliability of data used for the study.
Thus, suggestion of investments from countries with limited
budgets based on our models was not strong enough.

Conclusions
The prevalence of MSVI and blindness appears to be closely
associated with national socioeconomic indicator data. Socio-
economic factors should be taken into account when imple-
menting strategies aimed at improving blindness prevention
worldwide. The projected targets for VI may help to identify
countries with greater needs, where the prioritization and
implementation of resource-appropriate strategies is particu-
larly important, taking into account the socioeconomic devel-
opment data from other countries worldwide as reference.
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