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ABSTRACT

Purpose This study aimed to determine the prevalence
of myopia among children and adolescents aged 6—16
years during COVID-19 pandemic in Tianjin, China.
Methods This was a cross-sectional study using data
from the Tianjin Child and Adolescent Research of Eye
between March and June in 2021. A total of 909835
children and adolescents aged 6—16 years from 1348
primary and secondary schools in Tianjin, China were
recruited. Prevalence of myopia with 95% Cls was
described in different regions, sexes and ages. The
regions-standardised prevalence rate and chain growth
rate of myopia in different ages were described the
characteristics of myopia.

Results A total of 864828 participants (95.05%
participation rate) were included in the analysis. The
age range was 6—16 with a mean age of 11.50+2.79
years. The overall prevalence of myopia was 54.71%
(95% CI 54.60% to 54.81%). The prevalence of myopia
was 57.58% (95% Cl 57.43% to 57.73%) for girls

and 52.05% (95% C1 51.91% to 52.20%) for boys.
Students living in the six central districts had the highest
prevalence of moderate myopia (19.09% (95% Cl
19.01% to 19.17%)) and high myopia (5.43% (95% Cl
5.39% to 5.48%)). The regions-standardised prevalence
of myopia was increased by age and the highest chain
growth rate of myopia was up to 47.99% at 8 years.
Conclusions The prevalence of myopia in Tianjin is high
during COVID-19 pandemic. The progression of myopia
started to increase dramatically at 8 years, and the
increasing slowed down at 14 years. For policy-makers,
intervention in the lower age groups may be important
to control myopia progression.

INTRODUCTION

Myopia is the most common cause of visual impair-
ment." Although myopia is a widespread issue, east
Asian countries sharing high-pressure educational
systems, including China, have seen the fastest
growth and highest prevalence.”* Nationwide data
from China in 2018 revealed, for instance, that an
estimated 81.0% of students who have completed
secondary school were myopic, and 21.9% of senior
high school students have high myopia.* According
to a study from Weifang, Shandong province, China,
the prevalence of myopia was 93.14% among high
school students and the prevalence of high myopia

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Although several school-based cross-sectional
studies were performed in mainland China,
large-scale and city-wide studies in school-aged
children during COVID-19 pandemic should be
provided.

WHAT THIS STUDY ADDS

= This city-wide scale observation revealed
the prevalence of myopia during COVID-19
pandemic. The regions-standardised prevalence
of myopia was increased by age, and the
highest chain growth rate of myopia was
47.99% at 8 years.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= For policy-makers, intervention in young kids
may be crucial to control progression of myopia.

was 25.12% among students completing secondary
education in 2020.° High myopia significantly raises
the risk of glaucoma, macular atrophy, pathological
myopia and other serious vision loss conditions.®”

Due to the COVID-19 causing a rare global
pandemic, various lockdown measures have been
imposed on populations everywhere, including
limited outdoor activities and school closures to
contain to spread of the virus. Students completed
distance education at home at the end of January
2020. It was speculated that school closures and
online studies might have a negative impact on
children’s physical and mental health.® Interna-
tional and domestic researchers were concerned
that significantly decreased time spent outdoors
and increased screen time at home may cause an
increase in myopia among children and adoles-
cents.” " Thus, it is urgent to investigate the onset
and development of myopia among children and
adolescents during learning at home.

Although several cross-sectional school-based
studies on myopia were performed in mainland
China, while such a large sample size and covering
the whole city level during COVID-19 pandemic,
there are relatively fewer. Tianjin has six central
districts, four districts adjacent to the centre, and
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Figure 1  Flow chart of participants recruitment.

five suburbs. Individual districts differ in terms of living habits,
educational level, financial condition, and medical and health
resources. Therefore, the distribution of myopia among children
and adolescents may also be different. The current large-scale
cross-sectional study aimed to assess the prevalence of myopia
among children and adolescents aged 6-16 during COVID-19
pandemic in Tianjin, China and to provide relevant scientific
data for decision-makers.

METHODS

Study population

This was a cross-sectional study using data from the Tianjin Child
and Adolescent Research of Eye (TCARE). This large-scale study
was performed on children and adolescents aged 6-16 years in
1348 primary and secondary schools in 15 districts of Tianjin,
China, from March to June in 2021. Exclusion criteria: students
who have previously undergone cataract surgery, laser refrac-
tive surgery or low-dose atropine were not included. A total of
909 835 participants were eligible for this screen and 864 828
participants (95.05% participation rate) completed all examina-
tions. Figure 1 shows a flow chart of participants recruitment.

Visual acuity test and refraction screening

Students were instructed to remove the spectacle glasses for the
refraction and uncorrected visual acuity (UCVA) examinations.
The refraction and visual acuity examinations were performed
for all subjects’ eyes by professional opticians who had received
standardised training. All examined results were uploaded in real
time through the mobile APP.

UCVA was tested using a standard logarithmic visual acuity E
chart. When the oculus dexter (OD) was tested, a non-contact,
black spoon-shaped eye occlude was used to cover the oculus
sinister (OS) from a distance of 5 m. After a 5-10s interval
following the completion of the OD test, the OS was tested.

Each subject obtained the break so that their OS could recover
from the earlier occlusion. Acuity was tested with and without
refractive correction for those wearing spectacles. The results
were recorded in the column of corrected visual acuity for the
participants who worn contact lenses or orthokeratology lenses.
Non-cycloplegic refractive error was tested using the Tianle
RM-9600 autorefractor (Shanghai, China). Each subject under-
went non-cycloplegia refraction three times in each eye and
the average value was adopted. Each subject was reexamined
if the differences between any two results of the three results
obtained were more than 0.50 dioptres (D). The regular formula
of the algebraic sum of the dioptric powers of the sphere and
half of the cylinder (sphere+0.5 cylinder) was used to deter-
mine the spherical equivalent (SE). Myopia was defined as an
SE refraction of <—0.50 D when the UCVA<S5.0and graded
into mild myopia (—3.00D<SE<-0.50D), moderate myopia
(—6.00D<SE<—3.00D) and high myopia (SE<—6.00D)."?

Statistical analyses

IBM SPSS V.24.0 was used to analyse all data. Figures were
performed using Graphpad Prism V.9.4.1 and Arcgis V.10.8.
Normally distributed continuous variables were described by
mean and SD and skewed continuous variables were described
by medians and IQR. While categorical variables were described
by number of cases and percentage. The prevalence of myopia
with 95% CIs was described in different regions, sexes and ages.
The regions-standardised prevalence rate and chain growth rate
of myopia in different ages were described the characteristics
of myopia among children and adolescents during COVID-19
pandemic in Tianjin, China. Given the influence of a large
sample size, hypothesis testing was not performed.

RESULTS

A total of 864828 participants were included in this study. The
age range was 6—16 with a mean age of 11.50+2.79 years. Of the
participants, 449414 (51.97%) were boys and 415 414 (48.03%)
were girls. The overall prevalence of myopia was 54.71% (95%
CI 54.60% to 54.819%). The characteristics of participants with
and without myopia were shown in table 1.

The prevalence of total myopia in six central districts, four
districts adjacent to the centre and suburb was 53.68% (95%
CI 53.57% to 53.78%), 53.44% (95% CI 53.33% to 53.54%),
56.10% (95% CI 56.00% to 56.21%), respectively. The partici-
pants living in the six central districts had the highest prevalence
of moderate myopia (19.09% (95% CI 19.01% to 19.17%)) and
high myopia (5.43% (95% CI 5.39% to 5.48%)), compared with
other regions (figure 2A). The spatial distribution map of the
prevalence of myopia in 15 districts of Tianjin was shown in
figure 2B. Stratified by sex, the prevalence of total myopia and
mild, moderate and high myopia was higher in girls (57.58%
(95% CI 57.43% to 57.73%); 33.21% (95% CI 33.07% to
33.36%); 19.82% (95% CI 19.70% to 19.94%); 4.54% (95%
CI 4.48% to 4.60%)) than that in boys (52.05% (95% CI
51.91% to 52.20%); 30.24% (95% CI 30.10% to 30.37%);
17.54% (95% CI 17.42% to 17.65%); 4.28% (95% CI 4.22%
to 4.34%)), respectively (figure 3).

Regarding the age, the prevalence of total myopia increased
gradually by age. The change was observed in both moderate
and high myopia (figure 4). The prevalence of total myopia was
19.04% (95% CI 18.96% to 19.12%) at 6 years and increased
to 84.81% (95% CI 84.74% to 84.89%) at 16 years. The prev-
alence of high myopia was up to 16.25% (95% CI 15.94% to
16.56%) at 16 years (online supplemental e table 1).
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Table 1 Characteristics of participants with and without myopia
Total Myopia
Characteristics (n=864828) No (n=391711) Yes (n=473117)
Age, mean=+SD, years 11.50+2.79 10.16+2.44 12.60+2.56
Sex
Male, no (%) 449414 (51.97) 215479 (47.95) 233935 (52.05)
Female, no (%) 415414 (48.03) 176232 (42.42) 239182 (57.58)
SE of right eye, M (P,,, —0.88 (-2.63, 0.00 (-0.38, 0.38) —2.38 (-3.88,
P,). D 0.00) -1.25)
SE of left eye, M (st' —0.75 (-2.50, 0.00 (-0.38,0.38) —2.25 (-3.68,
P,). D 0.00) -1.00)
UCVA of right eye, 4.72+0.37 5.00+0.18 4.50+0.33
mean+SD
UCVA of left eye, 4.74+0.36 5.00+0.17 4.53+0.33
mean+SD
Regions
Six central districts, 306172 (35.40) 141824 (46.32) 164348 (53.68)
no (%)
Four districts 174632 (20.19) 81316 (46.56) 93316 (53.44)
adjacent to the
centre, no (%)
Suburb, no (%) 384024 (44.40) 168571 (43.90) 215453 (56.10)

D, dioptre; SE, spherical equivalent; UCVA, uncorrected visual acuity.

With the further analysis of the data, the regions-standardised
prevalence of myopia was also increased by age and the highest
chain growth rate of myopia was 47.99% at 8 years, with the
increasing slow down at 14 years (figure SA). These findings
were also observed stratified by sex (figure 5B).

A
Six central districts | - [m} N(_) myopia

@ O Mild

£ Four districts adjacent | | - = Moderate
E) to the center Il High

0 10 20 30 40 50 60 70 80 90 100
Proportion (%)
B

Prevalence of myopia
45.42-47.06
47.06-51.65

[ 51.65-56.61
I 56.61-60.92

Six central districts

—_ Four districts
adjacent to the center

Figure 2  The distribution of severity of myopia in the different
regions (A) and the spatial distribution map of the prevalence of myopia
(B) in Tianjin, China. Six central districts: Heping, Hebei, Hedong, Hexi,
Honggiao, Nankai; Four districts adjacent to the centre: Beichen, Dongli,
Jinnan, Xiqing; Suburb: Baodi, Jinghai, Jizhou, Ninghe, Wuging.
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Figure 3  The distribution of severity of myopia in different sexes.

DISCUSSION

The school-based, large-scale, city-wide, cross-sectional study
evaluated the prevalence and distribution of myopia among
children and adolescents aged 6-16 years during COVID-19
pandemic in Tianjin. The overall prevalence of myopia was
54.71%. Girls had a higher prevalence of myopia than boys
and participants living in the six central districts had the highest
prevalence of moderate myopia and high myopia. The progres-
sion started to increase dramatically at 8 years, and the increase
slowed down at 14 years.

It was reported that the prevalence of myopia among Chinese
preschool children and primary and secondary school students
was 50.2% in 2019." Our data showed that the overall prev-
alence of myopia among children and adolescents aged 6-16
years was 54.71% in 2021. Ministry of Education of the People’s
Republic of China said that the rate of myopia among Chinese
primary and secondary school students increased by 11.7%
in the first 6 months in 2020." Reduced outdoor activities,
increased time on electronic screens and near work may be
cause the increase of prevalence and incidence of myopia in chil-
dren and adolescents." '® A million scale observational studies
in Wenzhou, Zhejiang province, China, reported that the rate
of myopia was 59.35% in students.'” According to a city-wide
study from Weifang, Shandong province, China, the myopia
prevalence was 75.35% among elementary, middle and high
schools’ students in 2020.> The reason for difference may be
related to underlying factors, such as lifestyle, academic stress,
age range or genetic factors.

Agreeing with substantial existing literature, this study found
that the prevalence of myopia increased gradually by age.
Mountjoy et al suggested that exposure to more years of educa-
tion contributes to the rising prevalence of myopia.'® Zhang et
al found that every additional year at school was associated with
a decrease in mean SE refractive error of —0.17 D/y."” Myopia
prevalence increased with age, which may be attributed to the
lengthy learning period and heavier academic stress in students
of older age in China. The higher the age, the heavier the extra-
curricular homework and the longer the eye use.

Wang’s cross-sectional study concluded that the progression
of myopia started to increase dramatically in grade 2 and the
change slowed down in grade 8,*° which is congruent with our
research, demonstrating that the most dramatic increase in prev-
alence was at 8 years (grade 2) and the increasing slowed down
at 14 years (grade 8). More importantly, this trend remained
the same even when we adjusted regional and sex differences
by calculating the region-standardised prevalence and sex strat-
ification. These findings strongly suggested that myopia tended
to develop and progress fastest at 8 years and the stage of stabi-
lisation was at 14 years and afterward. Children start primary
school from the age of 6-7 in the Chinese education system.
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Figure 4 Prevalence of myopia in different ages.

Once children enter school, there is generally increased near-
work time, leading to the broken balance between axial elon-
gation and loss of lens power. Myopia developed rapidly with
myopic shifts in refraction during this period. After the age of
14, the progress of myopia is slow because of the slow physiolog-
ical growth in axial length during puberty.”' Therefore, myopia
control efforts should focus on primary school students. Simul-
taneously, the prevalence of high myopia was particularly prom-
inent in the older age groups and that in the age of 16 years was
up to 16.25%. Therefore, this suggested that we cannot ignore
the prevention and control of high myopia for the older age
groups to avoid causing pathological complications.**

This study suggested that children and adolescents living in
the six central districts had the highest prevalence of moderate
myopia and high myopia. But our results are incongruent with
one existing evidence that indicated the severity of myopia in
urban-rural fringes and rural areas.’ Students live in central
districts in Tianjin with the best educational resources and the
greatest study burden. Schools were closed during the COVID-19

A
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T T T T T T 9
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Age (years)
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pandemic, but students learning continued online. Students who
live in central districts may have more time near digital screen
and less time for outdoor activities. These factors may negatively
impact the onset and development of myopia among school-
aged children.'" ** Thus, the prevention of myopia in six central
districts is worthy of attention.

The strength of current study is a large sample size and
city-wide scale research. Moreover, the regions-standardised
prevalence and the chain growth rate of myopia were calcu-
lated to describe the development and progression of myopia.
However, there are limitations to this study. First, this study’s
data, collected between March and June in 2021, do not totally
represent the changes of myopia prevalence during the 3year
pandemic. Second, non-cycloplegia refraction may overstate
the prevalence of myopia in children since cycloplegia refrac-
tion was not used in this investigation due to the large sample
size (n=864828). However, when UCVA is combined with
non-cycloplegia refraction in serial order, a higher sensitivity is
achieved than with either of the two tests alone. The sensitivity
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Figure 5 The regions-standardised prevalence and chain growth rate of myopia in different ages (A). The regions-standardised prevalence and chain

growth rate of myopia in different ages stratified by sex (B).
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of UCVA, non-cycloplegia refraction, and the combination test
were 63.55%, 78.50% and 84.35%, respectively.”! The combi-
nation test was performed in this study. Thus, the present results
were relatively reliable. TCARE was carried out annually, and
UCVA and non-cycloplegia refraction were tested due to a large
number of affected populations. Future studies with cycloplegic
refraction in the small sample size are planned to evaluate other
potential factors. Finally, the study population was all from
Tianjin, which is one of the four municipalities in northern
China with higher economic level. The representativeness of the
present results in China is limited.

CONCLUSIONS

Our data demonstrated that the burden of myopia in Tianjin is
substantial during COVID-19 pandemic. The overall prevalence
of myopia was 54.71% in children and adolescents aged 6-16
years. Children and adolescents living in the six central districts
had the highest prevalence of moderate myopia and high myopia,
and girls had a higher prevalence than boys. The greatest preva-
lence of myopia shifts occurred at 8 years, with slowing down at
14 years. For policy-makers, intervention in the lower age group
may be important to control myopia progression.

Author affiliations

'School of Public Health, Tianjin Medical University, Tianjin, China

Tianjin Key Laboratory of Ocular Trauma, Tianjin, China

*Tianjin Key Laboratory of Retinal Functions and Diseases, Tianjin Branch of National
Clinical Research Center for Ocular Disease, Eye Institute and School of Optometry,
Tianjin Medical University Eye Hospital, Tianjin, China

*Department of Ophthalmology, Tianjin Medical University General Hospital,
Laboratory of Molecular Ophthalmology, Tianjin Medical University, Tianjin, China
>Shenyang Xingqi Pharmaceutical Company, Ltd, Shenyang, China

8School of Optometry, Centre for Myopia Research, Research Centre for SHARP
Vision, The Hong Kong Polytechnic University, Hong Kong, China

’School of Medicine, Nankai University, Tianjin, China

Acknowledgements We appreciate all of participants who enrolled in this study.

Contributors Concept and design: HY, GH and RW. Acquisition, analysis or
interpretation of data: BD, QW, TL, JY, QY and C-SK. Drafting of the manuscript: TL,
RW, BD, XM and YL. Critical revision of the manuscript for important intellectual
content: JY, GH, RW, HY, QY and C-SK. Statistical analysis: TL and QW. Obtained
funding: HY. Administrative, technical or material support: RW, BD, HY, QY and C-SK.
Supervision: HY, GH and RW. Guarantor: HY.

Funding This was supported by National Key Research and Development
Programme of China (grant number 2021YFC2401404), National Natural Science
Foundation of China (grant numbers 82020108007, 81830026).

Map disclaimer The inclusion of any map (including the depiction of any
boundaries therein), or of any geographic or locational reference, does not imply the
expression of any opinion whatsoever on the part of BMJ concerning the legal status
of any country, territory, jurisdiction or area or of its authorities. Any such expression
remains solely that of the relevant source and is not endorsed by BMJ. Maps are
provided without any warranty of any kind, either express or implied.

Competing interests None declared.
Patient consent for publication Not applicable.

Ethics approval This study involves human participants but the study protocol was
approval by the Medical Ethics Committee of Tianjin Medical University Eye Hospital,
China, and informed consent signature exempted this study. Participants gave
informed consent to participate in the study before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.
Data availability statement No data are available.

Supplemental material This content has been supplied by the author(s).
It has not been vetted by BMJ Publishing Group Limited (BMJ) and may not
have been peer-reviewed. Any opinions or recommendations discussed are
solely those of the author(s) and are not endorsed by BMJ. BMJ disclaims all
liability and responsibility arising from any reliance placed on the content.

Where the content includes any translated material, BMJ does not warrant the
accuracy and reliability of the translations (including but not limited to local
regulations, clinical guidelines, terminology, drug names and drug dosages), and
is not responsible for any error and/or omissions arising from translation and
adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.

ORCID iDs

Tongtong Li http://orcid.org/0000-0002-7958-2562
Bei Du http://orcid.org/0000-0002-0947-1541

Jing Yan http://orcid.org/0000-0003-0203-8451
Hua Yan http://orcid.org/0000-0002-7651-840X

REFERENCES

1 Holden BA, Fricke TR, Wilson DA, et al. Global prevalence of myopia and high myopia
and temporal trends from 2000 through 2050. Ophthalmology 2016;123:1036-42.

2 Lee SS-Y, Mackey DA. Prevalence and risk factors of myopia in young adults: review of
findings from the Raine study. Front Public Health 2022;10:861044.

3 Singh NK, James RM, Yadav A, et al. Prevalence of myopia and associated risk factors
in schoolchildren in North India. Optom Vis Sci 2019;96:200-5.

4 National Health Commission, Ministry of Education, Ministry of Finance. National
survey on myopia among children Andadolescents. 2018. Available: http://www.nhc.
gov.cn/xes/ s7847/201904/e9117ea8b6b8448962e84401d305292.shtml

5 ZhangJ, Li Z, Ren J, et al. Prevalence of myopia: A large-scale population-based
study among children and adolescents in Weifang, China. Front Public Health
2022;10:924566.

6 Morgan IG, Ohno-Matsui K, Saw SM. Myopia. Lancet 2012;379:1739-48.

7 Saw S-M, Gazzard G, Shih-Yen EC, et al. Myopia and associated pathological
complications. Ophthalmic Physiol Opt 2005;25:381-91.

8 Wang G, Zhang Y, Zhao J, et al. Mitigate the effects of home confinement on children
during the COVID-19 outbreak. Lancet 2020;395:945-7.

9 Pellegrini M, Bernabei F, Scorcia V, et al. May home confinement during the COVID-19
outbreak worsen the global burden of myopia Graefes Arch Clin Exp Ophthalmol
2020;258:2069-70.

10 Sumitha M, Sanjay S, Kemmanu V, et al. Will COVID-19 pandemic-associated
Lockdown increase myopia in Indian children Indian J Ophthalmol 2020,68:1496.

11 Wang J, LiY, Musch DC, et al. Progression of myopia in school-aged children after
COVID-19 home confinement. JAMA Ophthalmol 2021;139:293-300.

12 National Health Commission. Appropriate technical guidelines for the prevention and
control of myopia in children and adolescents. Available: http://www.nhc.gov.cn/jkj/
$5898bm/201910/c475e0bd2de444379402f157523f03fe.shtml [Accessed 15 Oct
2019].

13 National health Commission. In 2020, the rate of overall myopia among children and
adolescents in China was 52.7%, and the problem of myopia at a younger age is still
Prominen. Available: http://www.gov.cn/xinwen/2021-07/13/content_5624709.htm
[Accessed 13 Jul 2021].

14 National Health Commission, Ministry of Education. Rate of myopia among primary
and secondary school students increased by 11.7% in six months. Available: http:/
www.gov.cn/xinwen/2020-08/27/content_5537954.htm [Accessed 27 Aug 2020].

15 French AN, Morgan |G, Mitchell P, et al. Risk factors for incident myopia in Australian
schoolchildren: the Sydney adolescent vascular and eye study. Ophthalmology
2013;120:2100-8.

16 Li S-M, Li S-Y, Kang M-T, et al. Near work related parameters and myopia in Chinese
children: the Anyang childhood eye study. PLoS One 2015;10:e0134514.

17 Xu'l, MaY, Yuan J, et al. COVID-19 quarantine reveals that behavioral changes have
an effect on myopia progression. Ophthalmology 2021;128:1652-4.

18 Mountjoy E, Davies NM, Plotnikov D, et a/. Education and myopia: assessing the
direction of causality by Mendelian Randomisation. BMJ 2018;361:k2022.

19 Zhang G, LiL, Jan C, et al. Association of school education with eyesight among
children and adolescents. JAMA Netw Open 2022;5:e229545.

20 Wang J, Li Y, Zhao Z, et al. School-based epidemiology study of myopia in Tianjin,
China. Int Ophthalmol 2020;40:2213-22.

21 Baird PN, Saw S-M, Lanca C, et al. Myopia. Nat Rev Dis Primers 2020,6:99.

22 Cooper J, Tkatchenko AV. A review of current concepts of the etiology and treatment
of myopia. £ye Contact Lens 2018;44:231-47.

23 Ma D, Wei S, Li S-M, et al. Progression of myopia in a natural cohort of Chinese
children during COVID-19 pandemic. Graefes Arch Clin Exp Ophthalmol
2021;259:2813-20.

Li T, et al. BrJ Ophthalmol 2024;108:879-883. doi: 10.1136/bjo-2023-323688

883

1ybuAdoo Aq
pajos101d "AllsIaAIuN 21UYoalAl0d Buoy BuoH a8yl 1e 20z ‘Gz 1890100 uo /wod"fwg olg//:dny woly papeojumod €20z AINC 9 U0 889£2£-£202-0[0/9¢TT 0T Se paysiignd 1siy ;jowreyiydo (19


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-7958-2562
http://orcid.org/0000-0002-0947-1541
http://orcid.org/0000-0003-0203-8451
http://orcid.org/0000-0002-7651-840X
http://dx.doi.org/10.1016/j.ophtha.2016.01.006
http://dx.doi.org/10.3389/fpubh.2022.861044
http://dx.doi.org/10.1097/OPX.0000000000001344
http://www.nhc.gov.cn/xcs/%20s7847/201904/e9117ea8b6b84f48962e84401d305292.shtml
http://www.nhc.gov.cn/xcs/%20s7847/201904/e9117ea8b6b84f48962e84401d305292.shtml
http://dx.doi.org/10.3389/fpubh.2022.924566
http://dx.doi.org/10.1016/S0140-6736(12)60272-4
http://dx.doi.org/10.1111/j.1475-1313.2005.00298.x
http://dx.doi.org/10.1016/S0140-6736(20)30547-X
http://dx.doi.org/10.1007/s00417-020-04728-2
http://dx.doi.org/10.4103/ijo.IJO_1443_20
http://dx.doi.org/10.1001/jamaophthalmol.2020.6239
http://www.nhc.gov.cn/jkj/%20s5898bm/201910/c475e0bd2de444379402f157523f03fe.shtml
http://www.nhc.gov.cn/jkj/%20s5898bm/201910/c475e0bd2de444379402f157523f03fe.shtml
http://www.gov.cn/xinwen/2021-07/13/content_5624709.htm
http://www.gov.cn/xinwen/2020-08/27/content_5537954.htm
http://www.gov.cn/xinwen/2020-08/27/content_5537954.htm
http://dx.doi.org/10.1016/j.ophtha.2013.02.035
http://dx.doi.org/10.1371/journal.pone.0134514
http://dx.doi.org/10.1016/j.ophtha.2021.04.001
http://dx.doi.org/10.1136/bmj.k2022
http://dx.doi.org/10.1001/jamanetworkopen.2022.9545
http://dx.doi.org/10.1007/s10792-020-01400-w
http://dx.doi.org/10.1038/s41572-020-00231-4
http://dx.doi.org/10.1097/ICL.0000000000000499
http://dx.doi.org/10.1007/s00417-021-05305-x
http://bjo.bmj.com/

Supplemental material

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s)

Br J Ophthalmol

eTable 1 Prevalence of severity of myopia in different ages [%(95% CI)]

Age,y

Total

Myopia

Mild

Moderate

High

16

19.04(18.96-19.12)
18.78(18.70-18.86)
28.01(27.92-28.11)
38.82(38.72-38.92)
50.52(50.42-50.63)
59.90(59.80-60.00)
68.27(68.17-68.37)
74.34(74.25-74.44)
78.46(78.37-78.54)
80.91(80.82-80.99)
84.81(84.74-84.89)

16.91(15.81-18.01)
16.81(16.58-17.04)
23.94(23.68-24.20)
30.77(30.49-31.05)
36.58(36.28-36.89)
38.99(38.67-39.30)
39.56(39.24-39.89)
37.62(37.30-37.95)
34.74(34.40-35.08)
32.25(31.89-32.61)
28.46(28.08-28.83)

1.88(1.48-2.28)
1.77(1.68-1.85)
3.77(3.65-3.88)
7.42(7.26-7.58)
12.66(12.45-12.88)
18.40(18.15-18.65)
24.44(24.15-24.72)
29.92(29.61-30.22)
34.33(33.99-34.67)
36.70(36.33-37.07)
40.11(39.70-40.52)

0.25(0.10-0.39)
0.20(0.17-0.23)
0.31(0.27-0.34)
0.63(0.58-0.68)
1.28(1.20-1.35)
2.52(2.42-2.62)
4.27(4.13-4.40)
6.80(6.64-6.97)
9.39(9.18-9.59)
11.96(11.71-12.21)
16.25(15.94-16.56)

Total myopia: SE < -0.50D; mild myopia: -3.00D < SE < -0.50D; moderate myopia: -6.00D < SE < -3.00D; high myopia: SE

<-6.00D.

Li T, et al. Br J Ophthalmol 2023;0:1-5. doi: 10.1136/bjo-2023-323688



	Prevalence of myopia among children and adolescents aged 6–16 during COVID-­19 pandemic: a large-­scale cross-­sectional study in Tianjin, China
	Abstract
	Introduction﻿﻿
	Methods
	Study population
	Visual acuity test and refraction screening
	Statistical analyses

	Results
	Discussion
	Conclusions
	References


