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Abstract
Objective To assess the trend of paediatric visual impairment and its disparities by year, sex, age and national socio-
economic levels using disability-adjusted life years (DALYs).
Methods It is a retrospective analysis of data from the Global Burden of Disease (GBD) 2017. Global and national DALY
numbers and rates of vision impairment in three paediatric age groups of 1–4 (preschool children), 5–9 (school children) and
10–14 years (teenagers) years were obtained from the GBD 2017 database. The socioeconomic indices for 195 countries
were derived from international open databases. Main outcome measures were comparison of DALYs due to paediatric
vision impairment in different age groups by socioeconomic indicators in 2017 and analysis of the trend from 1990.
Results The global prevalence of distance and/or near vision impairment for 1–14 years was 2.8% (95% uncertainty interval
(UI): 2.5–3.1) in 2017. The highest DALYs for distance and/or near vision impairment [number=589.93 thousands (95%UI:
367.71–933.29), rate= 92.72 (95%UI: 57.79–146.68)] were observed in teenagers. DALY rate of distance and/or near
vision impairment was not associated with socioeconomic indicators, however, DALY rate of refractive disorders had
positive correlation with national socioeconomic development. The global trends of DALY numbers in distance and/or near
vision impairment as well as refractive and other causes remained stable from 1990 to 2015 (0.128 ≤ P ≤ 0.738), however,
DALY rates had a statistically significant trend of reduction in all paediatric age groups (0.003 ≤ P ≤ 0.024).
Conclusion The global health burden of paediatric vision impairment decreased from 1990. Refractive, near vision
impairment and other causes were associated with socioeconomic development.

Introduction

The global population with vision impairment was 252
million in 2015, among them 216 million people had low
vision (3/60≤ visual acuity <6/18 in the better eye) and 16
million were blind (visual acuity <3/60 in the better eye)
[1]. It has been estimated that the number of people with
vision impairment will rise to 275 million by 2020,
worldwide [1]. The Global Burden of Disease (GBD) study
showed that vision impairment was the third-ranked dis-
ability in terms of disability-adjusted life years (DALY)
after anaemia and hearing loss worldwide, from 1990 to
2017 [2]. Childhood blindness and visual impairment are
important public health issues worldwide[3]. The WHO
estimated 1.4 million blind children (under 18 years)
globally in 2000 [3]. According to the global estimation in
2010, 19 million children with ages less than 14 years had
vision impairment [3].

In addition to the prevalence data, knowledge of the
burden of paediatric vision impairment enables comparisons
of epidemiologic patterns over time and across countries
which is valuable for health policy making and resource
allocations. The health burden of disease can be measured
by DALY which compares the current status with an ideal
condition in which people live up to the age of standard life
expectancy in perfect health. The years lived with disability
(YLD) part of DALY reflects both the age of onset and
severity of the disability; more severe disability at younger
age, the higher YLD. Therefore, health burden of paediatric

vision impairment can be more devastating due to lower age
of onset and the potential lifespan of children.

The health burden of common ocular diseases in adult
age groups, including uncorrected refractive disorders, cat-
aract, glaucoma and age-related macular degeneration has
been already reported [4–8]. However, limited studies have
focused on health burden of vision impairment in paediatric
age groups notably considering the prevalence, not the
DALY [9, 10]. Global estimations in 1999, reported an
overall prevalence of 0.1 to 1.1 per 1000 children, with
higher prevalence in low income countries [9]. The aim of
this study was to evaluate the global health burden of
paediatric visual impairment across countries with different
national levels of socioeconomic development and its time
trends using the DALY data available from the GBD 2017.

Methods

This study used the GBD 2017 data obtained from Global
Health Data Exchange (GHDx) supported by the Institute
for Health Metrics and Evaluation (IHME). GHDx provides
a resource for prevalence and health burden of 359 diseases
and injuries including some eye diseases across 195 coun-
tries/territories from 1990 to 2017 [11].

GHDx defines vision impairment and blindness as visual
acuity (VA) < 6/12 and VA< 3/60 respectively [11]. Near
vision impairment was also defined as a near visual acuity less
than N6 at 40 centimetres [12]. Refractive disorders, near
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vision loss, cataract, glaucoma, macular degeneration, and
other causes are subgroups of vision impairment in GHDx,
however, cataract, glaucoma and macular degeneration are not
considered in paediatric age groups (≤14 years) [13]. There-
fore, we used data of distance and/or near vision impairment
and blindness due to eye disease, and subgroups of refractive
disorders, near vision impairment, and other causes of vision
impairment in three paediatric age groups in this study
adopting ‘cause’ option under ‘context’ tag in searching stra-
tegies of GBD. The age groups were defined in accordance
with the GHDx categories: 1–4 (preschool children), 5–9
(school children), and 10–14 (teenagers) years old.

DALY is a comprehensive indicator of disease burden that
is calculated by summing the healthy years of life lost due to
disability (years lived with disability, YLD) or premature death
(years of life lost, YLL). The human development index (HDI)
has been developed to compare the socioeconomic level across
countries by considering years of school education, expected
years of school education, life expectancy, and gross national
income. The result of HDI is reported in a range of 0 to 1, with
higher values showing more socioeconomic development.
Moreover, the countries have been divided into four socio-
economic subgroups: low (0-0.549), medium (0.550–0.699),
high (0.700–0.799), and very high (0.800–1.000) HDI. The
Inequality-adjusted HDI adjusts the HDI for inequality in the
distribution of each dimension in that population. Gross
domestic product (GDP) per capita of individual countries is
another common indicator for national wealth and economic
progress as calculated by purchasing power parity (constant
2011 international US dollar). The Socio-demographic index
(SDI) is a composite indicator of income per capita, average
educational attainment in the population over 15 years, and the
total fertility rates, ranging from 0 to 1, with higher numbers
imply higher educational attainment, higher income per capita,
and lower fertility rate [13].

The calculation method of DALY has been previously
reported in the methodological reports of GBD study [2].
Briefly, the DALY number shows the total DALY due to
paediatric eye disease in a country. The DALY rate reflects the
health burden is calculated by accounting population size
(DALY per 100,000 populations). The age-standardized
DALY rate was not calculated for this study because we
assessed the DALY of vision impairment in each paediatric
age group separately. Therefore, the global DALY numbers
and crude rates of three paediatric age groups in 5-year
intervals (1990, 1995, 2000, 2005, 2010 and 2015) as well as
the DALY numbers and crude rates in individual countries in
2017 were retrieved for statistical analysis.

The national level of HDI, Inequality-adjusted HDI and
the number of medical doctors per 10000 people in 2017
were extracted from the Human Development Report
(http://hdr.undp.org/en/data), which was released by United
Nations Development Program (UNDP). Gross domestic

product (GDP) was obtained from the World Bank open
database in 2017 (http://data.worldbank.org/). The country-
level SDI in 2017 was available in the open database of the
GHDx (http://ghdx.healthdata.og/). Global maps were
generated using the data visualization tool of the GHDx
(https://vizhub.healthdata.org/gbd-compare/).

Trend analysis of DALY numbers and DALY rates in each
age-subgroup during study years were performed using
regression model with auto-correlated errors by R 3.6.3 soft-
ware (R Development Core Team, New Zealand). Other
Statistical analyses were performed using SPSS software
version 24 (SPSS, Inc, Chicago, IL, USA). Analysis of var-
iance test was used to compare the mean DALY rate across
countries of different HDI subclasses. Levene test was utilized
for assessing homogeneity of variances. The correlation
between five socioeconomic indicators and DALY rates were
evaluated by Pearson correlation test. Comparison of national
DALY numbers and rates between sex categories was per-
formed by the independent Student’s t-tests in each age group.
Results were considered statistically significant at P < 0.05.

Results

Global overview of the prevalence and health
burden of visual impairment in 2017

In 2017, the prevalence of distance and/or near vision
impairment in children aged 1–14 years was 2.8% (95%
Uncertainty Interval (UI): 2.5–3.1) worldwide. About 3% of
teenagers [3.5% (95% UI: 2.9–4.3)] suffered from distance
and/or near vision impairment who had the highest pre-
valence among paediatric age groups followed by school
children [3.0% (95% UI: 2.4–3.8)] and preschool children
[2.0% (95% UI: 1.6–2.5)]. Table 1 shows the global DALY
numbers and rates for paediatric age groups in GBD 2017.
The DALY number and rate of teenagers were higher than
preschool and school children (Table 1). India and China
had the highest DALY numbers of distance and/or near
vision impairment in all three paediatric age groups. The
lowest DALY number was observed for Dominica. Israel
was placed in the top rank in terms of DALY rate after
adjustment for population size while Barbados and Sweden
had the lowest DALY rates (Supplementary Tables 1–3).

Prevalence and DALY of refractive disorders

The prevalence of children aged 1–14 years with refractive
disorders was 1.8% (95% UI: 1.5–2.1). The prevalence was
2.1% (95% UI: 1.5–2.8) in school children, 2% (95% UI:
1.4–2.7) in teenagers and 1.6% (95% UI: 1.2–2) in preschool
children which were close to each other. The DALY number
was the highest in school children while DALY rate was
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similar between school children and teenagers (Table 1). India
and China were the top two countries with highest DALY
numbers in all paediatric age groups in 2017. The highest
DALY rate was observed in Israel, Papua New Guinea and
Myanmar. The lowest DALY number and rate were observed
in Dominica and Barbados, respectively (Supplementary
Tables 1–3).

Prevalence and DALY of near vision impairment

About 0.7% (95% UI: 2.5–3.1) of children between 1 and
14 years had near vision impairment in 2017. The highest
prevalence was observed in teenagers [1.4% (95% UI:
1.3–1.6)] followed by school children [0.9% (95% UI:
0.8–1.0)] and preschool children [0.4% (95% UI: 0.3–0.4)].
Similar ranking was found in DALY number and rate
(Table 1). The DALY number of paediatric near vision
impairment was highest in India and China. However,
paediatric near vision impairment showed different global
pattern regarding to DALY rates (per 100,000), being the
greatest in Mauritania, central Africa and democratic
republic of Congo in 3 paediatric age groups. The lowest
DALY number and rate was observed in Andorra and
Denmark, respectively (Supplementary Tables 1–3).

Prevalence and DALY of other causes

The global prevalence of paediatric vision impairment
due to other causes was 0.1% (95% UI: 0.1–0.2). The

prevalence in each separate age group was the same
[0.1% (95% UI: 0.1–0.2)]. The DALY numbers and
DALY rates had the highest values in teenagers among all
paediatric age groups (Table 1). China and India
remained the top countries for the DALY numbers in all
paediatric age groups for other causes of vision impair-
ment, while the highest rates of DALY (per 100,000)
were observed in Israel and Oman. The lowest DALY
number was in Dominica. Bhutan had the lowest DALY
rate in school children and teenagers and Barbados had
lowest DALY rate in preschool children (Supplementary
Tables 1–3).

Global health burden of paediatric vision
impairment in 2017 by gender

The mean DALY numbers of distance and/or near vision
impairment in female vs. males were 837.02 ± 3124.56
vs. 884.57 ± 3216.09 in preschool children (P= 0.87),
1506.76 ± 5751.83 vs. 1540.34 ± 5556.59 in school chil-
dren (P= 0.96) and, 1606.60 ± 6327.34 vs. 1578.05 ±
5705.58 in teenagers (P= 0.97). The mean DALY rate of
distance and/or near vision impairment was not statisti-
cally significantly different between males and females in
preschool children (57.46 ± 20.47 vs. 57.14 ± 20.37,
respectively, P= 0.88), school children (81.67 ± 26.86,
82.86 ± 25.76, respectively, P= 0.66) and teenagers
(87.81 ± 28.36, 91.00 ± 27.40, respectively, P= 0.27)
in 2017.

Table 1 Global health burden of paediatric vision impairment in three paediatric age groups in 2017.

Measure Preschool children (1–4
years old)

School children (5–9
years old)

Teenagers (10–14 years old)

Distance and/or near
vision impairment

DALY number 318757.05
(95%UI:
193553.57–489003.16)

564216.66
(95% UI:
334649.86–901892.63)

589929.34
(95% UI:
367714.79–933286.33)

DALY rate (per
100,000)

58.73
(95%UI: 35.66–90.10)

85.33
(95% UI: 50.61–136.40)

92.72
(95% UI: 57.79–146.68)

Refractive errors DALY number 273134.25
(95%UI:
163792.38–422163.01)

470756.62
(95% UI:
278775.93–749153.61)

456770.93
(95% UI:
281034.12–724995.69)

DALY rate (per
100,000)

50.33
(95%UI: 30.18–77.79)

71.20
(95% UI: 42.16–113.30)

71.79
(95% UI: 44.17–113.95)

Near vision impairment DALY number 18171.59
(95%UI: 8360.55–34059.99)

55924.87
(95% UI:
25431.04–104611.53)

88984.88
(95% UI:
41076.85–166691.91)

DALY rate (per
100,000)

3.35
(95% UI: 1.54–6.28)

8.46
(95% UI: 3.85–15.82)

13.99
(95% UI: 6.46–26.20)

Other vision impairment DALY number 27451.21
(95UI: 17056.12–40600.11)

37535.16
(95% UI:
22938.79–58436.59)

44173.54
(95% UI:
27747.10–67319.24)

DALY rate (per
100,000)

5.06
(95% UI: 3.14–7.48)

5.68
(95% UI: 3.47–8.84)

6.94
(95% UI: 4.36–10.58)

95% UI 95% uncertainty interval.
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Association of global health burden of paediatric
vision impairment in 2017 with socioeconomic
factors

DALY rate of distance and/or near vision impairment

The DALY rate of total visual impairment did not have any
correlation with five socioeconomic factors in three age groups
(Table 2) except a weak correlation between HDI and DALY
rate (r= 0.17, P= 0.02) as well as inequality-adjusted HDI
and DALY rate (r= 0.21, P= 0.01) in preschool children.
Furthermore, the mean DALY rates were similar among
countries with various HDI levels (P for preschool children=
0.11, P for school children= 0.62, P for teenagers= 0.87).

DALY rate of refractive disorders

The health burden of refractive disorders correlated sig-
nificantly with HDI, inequality-adjusted HDI, SDI and
number of physicians in three age groups although the
strength of correlation was weak (Table 2). The DALY rate
of refractive disorders was statistically significantly differ-
ent among countries with different levels of HDI in pre-
school children (P= 0.004), school children (P= 0.007)
and teenagers (P= 0.02).

DALY rate of near vision impairment

The DALY rate of near vision impairment was significantly
associated with five socioeconomic indictors. The DALY rate
increased with reduction of HDI, inequality-adjusted HDI, SDI,
GDP and number of physicians (Table 2). In addition, 4 HDI
subgroups had different mean DALY rates in terms of near
vision impairment in children (P < 0.001 for all age groups).

DALY rate of other causes of vision impairment

The HDI, inequality-adjusted HDI, SDI and number of phy-
sicians were inversely correlated with DALY rate of other
causes of vision impairment in school children and teenagers
(Table 2). Statistically significant difference in DALY rates
was found between countries with different levels of HDI in
school children (P= 0.04) and teenagers (P= 0.002) except
for preschool children (P= 0.68).

Trend of DALY from 1990 to 2015

The prevalence of distance and/or near vision impairment in
the paediatric age group was 2.9% (95% UI: 2.5–3.3) in
1990 that was changed to 2.8% (95% UI: 2.6–3.0) in 2015.
Table 3 shows the DALY numbers and DALY rates in 1990
and 2015 as well as their trends between 1990 and 2015 in
three paediatric age groups.Ta
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DALY of distance and/or near vision impairment

No statistically significant trend for DALY numbers was
detected in all paediatric age groups between 1990 and 2015
(Fig. 1A). There was a statistically significant decrease in
DALY rates in three age groups during the same period
(Fig. 2A, Table 3). Trend analysis showed −0.25 (SE=
0.05, P= 0.007) decrease of DALY rate in preschool
children (1–4 years old), −0.33 (SE= 0.09, P= 0.02) in
school children (5–9 years old) and −0.35 (SE= 0.10, P=
0.02) in teenagers per year.

DALY of refractive disorders

The DALY rates decreased significantly in three paediatric age
groups, however, no significant trend was observed for DALY
numbers from 1990 to 2015 (Table 3, Figs. 1B and 2B). The
decrease of DALY rate per year in three age groups followed
the same trend; −0.22 (SE= 0.05, P= 0.009) in preschool
children, −0.31 (SE= 0.09, P= 0.02) in school children and,
−0.33 (SE= 0.09, P= 0.02) in teenagers.

DALY of near vision impairment

The DALY number and rate increased from 1990 to 2015
however, the trend of changes was statistically significant
for DALY numbers of all age groups and DALY rate of

teenagers (Table 3, Figs. 1C and 2C). The teenagers had the
highest increase of DALY number per year [631.57 (SE=
145.42, P= 0.01)] followed by school children [257.42
(SE= 17.52, P < 0.001)] and preschool children [75.24
(SE= 7.55, P= 0.001)]. The increase in DALY rate of near
vision impairment in teenagers was 0.04 (SE= 0.01, P=
0.005) per year.

DALYs of other causes

A statistically significant decrease in DALY rates was
observed between 1990 and 2015 in all age groups
(Figs. 1D and 2D, Table 3). The DALY rate decreased
−0.03 (SE= 0.01, P= 0.003) in preschool children, −0.04
(SE= 0.01, P= 0.005) in school children and −0.06 (SE=
0.01, P= 0.003) in teenagers per year.

DALY of distance and/or near vision impairment trend
analysis in sex subgroups revealed that DALY rates were
decreased statistically significantly from 1990 to 2015 for
both genders. The change of DALY rate for males was
−0.24 (SE= 0.05, P= 0.009) in preschool children, −0.33
(SE= 0.10, P= 0.03) in school children and, −0.38 (SE=
0.10, P= 0.02) in teenagers per year. The change was
−0.26 (SE= 0.05, P= 0.006), −0.32 (SE= 0.08, P=
0.02), and −0.32 (SE= 0.09, P= 0.03) per year for the
preschool, school and teenage females, respectively, during
the same period.

Fig. 1 Trends of global DALY numbers owing to the vision
impairment from 1990 to 2015 in three paediatric age groups
(preschool children, school children and teenagers). Solid grey line,
dash black line and solid black line represent preschool children,

school children and teenagers, respectively. A Distance and/or near
vision impairment, B refractive disorders, C near vision impairment,
D other causes of vision impairment.

Fig. 2 Trends of global DALY rates owing to the vision impair-
ment from 1990 to 2015 in three paediatric age groups (preschool
children, school children and teenagers). Solid grey line, dash black
line and solid black line represent preschool children, school children

and teenagers respectively. A Distance and/or near vision impairment,
B refractive disorders, C near vision impairment, D other causes of
vision impairment.
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Discussion

In this study, the DALY rate of total visual impairment in
three paediatric age groups decreased significantly from
1990 to 2015, while the crude DALY numbers remained
stable. The same pattern was observed in refractive dis-
orders and other causes of vision impairment. These find-
ings suggest an improving trend in global eye health in
children that may be attributed to the advances in screening,
diagnosis and treatment of paediatric vision impairment
[10, 14]. Paediatric vision impairment is either avoidable or
treatable in majority of cases [9, 10, 15]. National and
international programs such as VISION 2020 (The Right to
Sight) have emphasized the control of childhood vision
impairment through developing and implementing screen-
ing programs and cost-effective interventions [10, 14, 15].
VISION 2020 has been launched in 2000 to reduce the
global prevalence of avoidable childhood blindness from
0.75 to 0.4 per 1000 children by the year 2020 [14]. This
program has focused on screening of refractive disorders
and retinopathy of prematurity (ROP) as well as eliminating
the ocular morbidities with infectious or malnutrition
aetiologies [13]. Improvements in DALY rates may reflect
an improvement in interventions in this age group. How-
ever, constant amount of crude DALY numbers between
1990 and 2015 implies either growth of paediatric popula-
tion (population aged 0–14 years old increased from 1.73
billion at 1990 to 1.92 billion at 2015) [16], longer life
expectancies (increased from 65.43 years at 1990 to 71.95
at 2015) [16] and/or increasing incidence of paediatric
visual impairment.

The significant cause of inequality in eye health has been
attributed to socioeconomic disparities influencing the
number of ophthalmologists per million people, with more
concentration in regions with higher GDP per capita and
HDI [17–19]. Furthermore, the HDI is directly related to the
level of education which affects the annual use of eye ser-
vices and affordability of the costs [20, 21]. Higher age-
standardized DALY rates of common ocular diseases in
adults have been reported to be associated with lower
socioeconomic levels [4–7]. It was also demonstrated that
low income increases the incidence of sight-threatening
conditions and limits the delivery of treatments in adults [8].
We found no significant correlation except positive weak
correlation between DALY rate of preschool children with
these socioeconomic indicators. Similar results between
DALY and all socioeconomic indices indicate the robust-
ness and reliability of our findings. The DALY rate did not
differ between low, medium, high and very high income
countries, implying that the health burden of distance and/or
near vision impairment in children is equally distributed in
recent years. However, it does not mean similar prevalence

of different causes of vision impairment in countries with
different socioeconomic levels.

A recent meta-analysis in 2020 showed higher pre-
valence of refractive disease in school children in Asia and
Europe comparing to the Africa and South America with
lower socioeconomic levels [22]. Our results are in agree-
ment with global trends and showed that health burden of
refractive disorders had uneven distribution across countries
in all paediatric age groups; higher socioeconomic levels in
terms of HDI, inequality-adjusted HDI, SDI, and number of
physician were associated with higher DALY rates
(Table 2). The main proposed hypothesis is lifestyle change
and environmental factors including incremental near work
tasks, excessive use of near electronic devices and
decreased outdoor activities which usually occur in children
of wealthy countries [22]. On the other hand, this pattern
contradicted to the relationship of socioeconomic levels
with near vision impairment and other causes of vision
impairment (Table 2). Therefore, the effect of refractive
disorders on burden of distance and/near (total) vision
impairment may be dampened by the effects of near vision
impairment and other causes of vision impairment. Addi-
tionally, factors, other than affordability [23, 24], affect the
DALYs of refractive errors in paediatrics comparing to the
adults age group. Although paediatric refractive errors can
be corrected by the spectacles as a non-invasive, inexpen-
sive and cost-effective method, the compliance rate of
children is less than half [25]. The suboptimal compliance
with spectacle is higher in upper-middle-income countries
[26] which may also contribute the high burden of paedia-
tric refractive errors in countries with high socioeconomic
levels despite of the availability of treatment. Another
barrier of treatment in paediatric refractive error is true
diagnosis that is under-detected even in developed countries
due to particular difficulties in paediatric vision assessment
and ocular examination [27, 28].

In GBD, near vision impairment has been considered as
difficulty with near vision tasks at a reading distance. Some
factors including distance visual acuity, accommodation
capability, and near vision correction affect the near visual
acuity [29]. The frequency of accommodative insufficiency
ranges between 0.2 and 39 percent in paediatrics which
decreases the near-distance performance [30, 31] On the
other hand, some paediatric ocular disease such as con-
genital cataract, retinopathy of prematurity corneal dis-
orders and, etc. contributes to simultaneous distance and
near vision impairment. Low vision in children especially at
near distance can be improved by low vision aids [26]. Our
results revealed a disproportionate distribution of the burden
of near vision impairment in children. Poor African coun-
tries, such as Mauritania, Central Africa and democratic
republic of Congo, with lower socioeconomics have the

Global burden of paediatric vision impairment: a trend analysis from 1990 to 2017 2143



highest DALY rates in all paediatric age groups. Strong
correlation between five socioeconomic indices and DALY
rates also supported the results. Beyond the poor health
services to treat the underlying ocular disease, it may be due
to the expense of low vision aids especially non-optical and
electronic devices as well as poor social and educational
cares [10, 32, 33].

The category of ‘other causes’ of vision impairment in
GDHx database includes a total of 57 eye conditions
including congenital cataract, congenital glaucoma,
acquired infectious disease, corneal opacities, and ROP
[34]. Wide international variations were reported for the
causes of paediatric blindness and severe vision loss in 2000
[9, 10, 13, 35]. The level of regional socioeconomic
development and eye health services have been proposed as
the main causes of the disparity [10, 35]. Our study showed
a weak correlation between the health burden of the ‘other
causes’ of vision loss and socioeconomic level of countries.
However, we cannot conclude equal distribution of the
other causes worldwide because this category of GBD is a
heterogenic group of different ocular conditions. More
investigations are needed to explore the global health bur-
den of each disease in relation to the development and
socioeconomic conditions.

This study has some limitations. First, data were una-
vailable in some subcategories for few countries. Second,
data for some potential confounders, such as environmental
and genetic factors, was not included in GBD [36]. Simi-
larly, correlations between DALYs and SDIs should not be
considered as causal. In addition, some causes of vision loss
among children, such as ROP, hereditary anomalies, con-
genital cataract and congenital glaucoma, have not been
separately investigated in the GHDx database, probably
because of the rarity of the conditions and limited reliable
population-based data. This may result in underestimating
the magnitude of these condition [10, 37]. The results of this
study is likely to underestimate the vision impairment
burden of children because we focused on children younger
than 14 years old. Despite these shortcomings, GHDx is the
most precise and standard database to evaluate the global
health burdens owing to the paediatric ocular disease across
time and places. To be comparable to the previous studies,
the trends of the DALYs were reported in 5-year intervals
[4–7]. However, we further analysed and reported the trends
of changes per year. The trend analysis of DALYs in more
recent years (2015–2020) needs additional studies. On the
other hand, the use of DALYs in paediatric epidemiology
has the limits of age-weighting regarding to childhood onset
impairment with lifelong impact. It does not consider
whether every year of life is ‘equal’ or whether disabled
years in early versus late childhood confer differential
burden. Additionally, the life expectancy as a component of
DALY, differs significantly across health care settings and it

should be noticed when attempting comparisons between
countries.

In conclusion, to the best of our knowledge, this is the
first report of the health burden of paediatric vision loss in
the context of international socioeconomic conditions. Our
findings emphasize on investment to maintain and extend
paediatric eye health programs to screen, diagnose and
manage the refractive disorders with the largest and grow-
ing DALY number in all socioeconomic levels. However,
facilities, skilled personnel and preventive measures need to
be continued for other causes of paediatric vision impair-
ment all over the world. The rehabilitation centres and
therapeutic strategies for near vision impairment should be
considered particularly to the countries with low socio-
economics, where a higher health burden in children was
detected.

Summery

What was known before?

● According to the global estimation in 2010, 19 million
children with ages less than 14 years had vision
impairment.

● The DALY of most common adult eye disease including
cataract, glaucoma and age-related macular degeneration
have been correlated with socioeconomic levels of
countries.

What this study adds?

● The prevalence of paediatric vision impairment was
2.8% in 2017.

● The DALY rates of visual impairment in paediatric age
groups decreased nearly 0.3 per year over 25 years.

● Refractive, near vision impairment and other causes of
vision impairment in paediatrics were associated with
socioeconomic development.
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