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Summary

Background: Myopia (near-sightedness) is increasing worldwide, especially in Asia.
The aim of this study was to describe trends in the prevalence of myopia in Ger-
many.

Methods: We analyzed data from the German Health Interview and Examination
Survey for Children and Adolescents (KiGGS; baseline survey 2003-2006,

N =17 640; wave 2, 2014-2017, N = 15 023). The presence of myopia was deter-
mined from a parent questionnaire and validated by the use of a visual aid. The
population prevalence of myopia was calculated. Based on the KiGGS wave 2 data,
potential risk factors for myopia were identified by means of logistic regression.

Results: The prevalence of myopia at the age of 0-17 years in Germany was 11.6%
(95% confidence interval [11.0; 12.2]) in the period 2003-2006 and 11.4% [10.7;
12.2]in 2014-2017. No age group of either sex exhibited a relevant, statistically sig-
nificant change in the prevalence of myopia. In the adjusted model (adjusted for
age, sex, family socioeconomic status, family history of migration), no association
was found between myopia and use of digital media. More time spent reading books
was associated with myopia: reading for more than 2 h/day showed an odds ratio of
1.69[1.3;2.2].

Conclusion: The prevalence of myopia in children and adolescents in Germany has
remained virtually unchanged over a period of approximately 10 years. Changes in
media consumption, such as the increased use of smartphones in this age group,
have therefore had no detectable impact on the development of myopia, at least not
so far. Future studies should investigate the influences of further increases in media
use and examine the long-term effects.
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distance blur and is a refractive error where the

eye is typically too long in relation to the
refractive power of the anterior segment of the eye. The
prevalence of myopia is increasing worldwide and it is
discussed to be the most common cause of vision impair-
ment without optical correction in developed countries
D).

At birth, the human eye is farsighted (2) and em-
metropization typically continues into the school-
aged years. Since the development of the refractive
power of the cornea, the refractive power of the lens
and the length of the eye is well coordinated, the far-
sighted refractive error of the eye present at birth is
ultimately corrected. While myopia is uncommon in
preschool children, its prevalence continues to in-
crease with the number of education years, as shown
in a population-based study on adults 35 to 74 years
of age (3); the association between myopia und edu-
cation is independent of genetic effects (4).

A systematic review on the prevalence of myopia
published in 2016 reported a prevalence among white
S5-year-olds of European origin of 1.6% and among
North American natives of 11.3% (5). By contrast, the
prevalence of myopia among adults is significantly
higher. Especially in East Asian countries, prevalence
of up to 80% has been reported, while in rural regions
without formal education the prevalence of myopia is
below 10% (6).

Information about the prevalence of myopia in
Germany was reported by Jobke et al. in 2008 (7).
The authors found a prevalence of 0% in children 2 to
6 years, 5.5% in children 7 to 11 years, and 21.0% in
adolescents 12 to 17 years of age. These prevalence
estimates were significantly lower than those reported
in other European studies (7). An early publication
found a myopia prevalence of 13.3% among children
and adolescents 3 to 17 years of age based on data
from the KiGGS baseline study conducted by the Ro-
bert Koch Institute (RKI) between 2003 and 2006 (8);
time trends could not be evaluated. In a secondary
data analysis, Wesemann looked at data on the
strength of glasses in Germany between 2000 and
2015, analyzing a set of refractive power data
(n=1223410) of prescription glasses in Germany

M yopia (short-sightedness, near-sightedness) causes
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TABLE 1

Description of sample

Sex

Age

Place of residence

—Rural
- Small town

- Medium-sized town
- Metropolitan

Migration background (yes)

Socioeconomic status

- Low 14.8 % (2 243) 11.6% (1 484)
- Middle 59.8% (9 054) 61.5% (7 892)
- High 245% (3713) 26.6% (3 411)
- Missing data 0.9% (141) 0.3% (39)

49.0 % female (7 425)
8.53 £5.01 (0-17 years)

49.6 % female (6 368)
9.20 + 4.81 (0-17 years)

229% 17.8%
26.3% 32.6%
28.7% 284%
22.1% 21.2%

10.6% (1604) 10.0% (1287)

The socioeconomic status was determined based on occupation, education and parental income data.
Children and adolescents without myopia or with corrected myopia are included in this sample.

provided by medium-sized optometrists (approxi-
mately 10% of all optometrists) (9). Based on these
results, Wesemann concluded that the prevalence of
myopia among persons 5 to 30 years of age had not
increased during the analyzed period (10). Recently,
Yang et al. reported that the prevalence of myopia
among young Austrian draftees (male, younger than
19 years) between 1983 and 2017 increased from
13.8% to 24.4%; however, since 2013 the increase
has only been 2.2% (11).

The strong increase in the prevalence of myopia in
Asia has largely been attributed to educational
pressure and the reduced time spent outdoors. Besides
genetic factors, these factors have an effect on the oc-
currence and the severity of myopia (6). Outdoor light
exposure is considered to be protective, while indoor
activities, such as watching TV, computer use and
reading are viewed as potential risk factors (12—-14).
The underlying mechanism is thought to be a low
light exposure-related reduction in retinal dopamine
concentrations, triggering increased axial growth of
the eye with resulting myopia (15). Whether the use
of smartphones has an effect on the development of
myopia remains the subject of controversy (8, 16, 17).

The aim of this study is to evaluate the time trends
in the prevalence of childhood and adolescence my-
opia in Germany during the period between the
KiGGS baseline survey and the KiGGS wave 2
survey. In addition, potential risk factors of myopia,
especially the use of media, are analyzed.

Method

The statistical analyses are based on data of the KiGGS
study. The KiGGS baseline study was conducted by the
RKI as part of nationwide population health monitoring
between 2003 and 2006. The second wave of the study
was conducted between 2014 and 2017. More detailed

information about the study design and methods is pro-
vided in the eSupplement.

The prevalence of myopia was calculated based on
data collected in the parent questionnaire. In order to
substantiate the diagnosis of myopia, only those
children and adolescents were defined as myopic in
the primary analysis who, besides the mentioning of
myopia by the parents, were reported to have a visual
aid. Those children and adolescents were defined as
non-myopic whose parents answered the visual im-
pairment question with “shortsightedness: No*.
Children and adolescents with parents-reported
myopia, but no glasses were excluded from the
analyses.

Statistical analysis

Prevalence estimators and their 95% confidence inter-
vals were calculated and compared to each other
between the two surveys. Using multivariable logistic
regression, potential risk factors of myopia were
explored in an unadjusted, partly adjusted and fully ad-
justed fashion based on KiGGS wave 2 data. However,
no data on the intensity of smartphone use was col-
lected in the survey; having a smartphone was regarded
as a proxy for smartphone use.

Modified cross-sectional weights of the KiGGS
baseline study and KiGGS wave 2 were used for trend
analyses, and, in that way, an adaption to the official
population structure was accomplished.

A p-value <0.05 was regarded as statistically sig-
nificant; no correction for multiple testing was per-
formed. The myopia prevalence trend analysis and the
regression analysis were defined as primary analyses.
All further analyses are sensitivity analyses. The stat-
istical analyses were performed using the statistical
software package SPSS version 24.0.

Results

The KiGGS baseline study (2003 to 2006) included
17 640 children and adolescents 0 to 17 years of age.
Parents reported myopia in 1720 children and adoles-
cents, in 13 547 no myopia, in 1321 “do not know*, and
in 1052 children and adolescents this information was
missing. For 1604 (93.3%) of these myopic children
and adolescents, the information of the parents that
their child has a visual aid was available. In KiGGS
wave 2 (2014 to 2017), 15 023 children and adolescents
were included in the study. Here, the parents reported
myopia in 1725 children and adolescents, no myopia in
11 244, “do not know” in 596, and this information was
missing in 1458 children and adolescents. For 1582
(91.7%) of these myopic children and adolescents, the
information of the parents that their child has a visual
aid was available. The analyzed samples of the two sur-
veys (myopic and non-myopic children and adolescents
0 to 17 years of age) are each detailed in 7able 1.

In the age group 0 to 17 years, the prevalence of
myopia in Germany was 11.6% (95% confidence in-
terval: [11.0; 12.2]) during the period from 2003 to
2006. The sex-stratified analysis showed that the
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prevalence of myopia was 9.6% [8.9; 10.4] in boys
and 13.7% in girls [11.8; 14.6].

In Germany in the period from 2014 to 2017, the
prevalence of myopia among children and adoles-
cents 0 to 17 years of age was 11.4% [10.7; 12.2]. The
prevalence in boys was 9.6% [8.6; 10.5], in girls
13.5% [12.4; 14.6].

The trend analysis found no statistically significant
change in myopia prevalence between the two survey
periods. This applies to the total study population
(p=0.45) and also to the subgroups of boys
(p=0.54) and girls (p=0.62). The sensitivity ana-
lyses are presented in eZabelle 1 and in the eFigure.

At both survey time points, a comparable increase
in myopia prevalence with age was observed; starting
from the age of 8 to 9 years, myopia was more com-
mon in girls than boys (Figure).

The analysis of KiGGS wave 2 (2014 to 2017)
showed that older age and female sex were associated
with increases in the prevalence of myopia. Socioeco-
nomic status (SES) and migration background were
not associated with increased myopia prevalence.
Neither the assessed media use parameters (TV/
video, game console, computer/internet) nor the pos-
session of a smartphone showed an association with
myopia in the multivariable model. However, pro-
longed reading of books was associated with myopia
(Table 2). In the unadjusted analysis, a dose effect
was found with TV/video, computer/internet and
reading; in the partly adjusted model, this effect was
only present with reading (7able 2).

The first sensitivity analysis using the myopia defi-
nition independent of a visual aid confirmed the re-
sults of the primary analysis. In the second sensitivity
analysis, the screen index was associated with myopia
in the unadjusted analysis (odds ratio [OR]: 1.21 per
hour screen use [1.18; 1.25]; p<0.001). After adjust-
ing for age, sex, SES, migration background, reading
books, and possession of a smartphone, this associ-
ation was no longer demonstrable (OR: 1.00 per hour
[0.96; 1.04]; p = 0.94); likewise, it was not detectable
in the multivariable analysis without the possession of
a smartphone (OR: 1.00 [0.96; 1.05]; p = 0.90).

Discussion

The prevalence of myopia among children and adoles-
cents in Germany as well as the effect of new digital
media, such as smartphones and tablets, on the devel-
opment of myopia is as yet poorly understood. The
KiGGS data show that the prevalence of myopia among
children and adolescents did no meaningfully change
between 2003-2006 and 2014-2017. Since the method
of data collection was identical in both periods, com-
parability is ensured. Thus, it can be assumed that, for
example, the continuously increasing use of smart-
phone since the 20032006 KiGGS baseline study has,
at least so far, had no effect on the prevalence of my-
opia among children and adolescents in Germany.
According to these data, there is no association between
myopia and the use of other media, such as TV, game
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Prevalence and time trends in myopia among male (a) and female (b) children and adoles-

cents in Germany

Data source: KiGGS baseline study (2003-2006), KiGGS wave 2 (2014-2017); myopia was
defined based on parent questionnaire answer and presence of a visual aid.

console and computer. In contrast, the known associ-
ation between the reading of books and myopia was
confirmed by the KiGGS data.

In the age group 14 to 17 years, 23% of the boys
and 35% of the girls are myopic; only among girls 14
to 17 years of age a minor increase in myopia prev-
alence was noted. Based on projections, Holden et al.
assume that, in 2020, 36.7% of the population in
Western Europe will be myopic, increasing to 51.0%
by 2040 (18).

Especially patients with high myopia are at risk of
retinal changes in the macula (19) or developing glau-
coma (20). In Germany, too, the prevalence of myopia
among young adults is likely to increase as apparently
more tertiary students develop myopia over the
course of their studies (4). However, since the KiGGS
surveys covered only children and adolescents up to
17 years of age, no prevalence estimate can be pro-
vided for young adults.

Based on the results of studies published between
1958 and 2015, a 2016 systematic review looked at
variations and time trends in the prevalence of my-
opia among populations of different ethnic origins.
While it found an increase in myopia prevalence in
Asia, especially in East Asia, a marginal decline was
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TABLE 2

Association between media use and myopia among 3 to 17-year-old children and adolescents in Germany; results of multivariable binary logis-
tic regressions (odds ratios [OR]); data source: KiGGS wave 2 (2014—201 7)
Unadjusted Partly adjusted Fully adjusted
95% confidence 95% confidence 95% confidence
interval interval interval

Age (years) 1.24 [1.21;1.27] <0.001 | 1.24* [1.21;1.28] <0.001 | 1.24 [1.19; 1.29] <0.001
Sex (male) 0.68 [0.58; 0.81] <0.001 | 0.71* [0.58; 0.85] <0.001 | 0.69 [0.56; 0.85] <0.001
Socioeconomic status 0.99 [0.97;1.01] 0.15 1.00* [0.98; 1.02] 0.94 1.00 [0.98; 1.02] 0.88
Migration background (yes) 1.04 [0.82; 1.31] 0.75 0.93* [0.73; 1.19] 0.56 0.94 [0.74; 1.21] 0.65
Media use
Television
—Not at all Ref. - Ref. - Ref. -
- Up to 1 hour per day 0.99 [0.68; 1.44] 1.30 [0.89; 1.89] 1.28 [0.88; 1.87]

<0.001 0.35 0.34
-1 to <2 hours per day 147 [1.01; 2.16] 1.42 [0.97; 2.07] 1.40 [0.96; 2.06]
—>2 hours per day 1.90 [1.33;2.73] 1.28 [0.88; 1.86] 1.25 [0.86; 1.83]
Game console
—Not at all Ref. - Ref. - Ref. -
- Up to 1 hour per day 1.25 [1.04; 1.50] 1.20 [1.00; 1.44] 117 [0.98; 1.40]

<0.001 0.29 0.39
-1 to <2 hours per day 1.55 [1.22; 1.98] 1.10 [0.84; 1.43] 1.06 [0.82; 1.38]
—>2 hours per day 1.90 [1.46; 2.47] 1.09 [0.81; 1.48] 1.07 [0.79; 1.45]
Computer
—Not at all Ref. - Ref. - Ref. -
- Up to 1 hour per day 2.59 [2.13; 3.14] 1.04 [0.81; 1.35] 1.00 [0.77;1.29]

<0.001 0.92 0.91
-1 to <2 hours per day 3.63 [2.86; 4.61] 0.99 [0.72; 1.35] 0.97 [0.71;1.32]
- > 2 hours per day 472 [3.81; 5.84] 1.06 [0.79; 1.42] 1.05 [0.78; 1.43]
Reading
—Not at all Ref. - Ref. - Ref. -
- Up to 1 hour per day 0.61 [0.52;0.72] 1.10 [0.90; 1.34] 1.09 [0.89; 1.33]

<0.001 0.001 0.001
- 1to <2 hours per day 0.89 [0.69; 1.14] 1.29 [0.98; 1.70] 1.30 [0.99; 1.71]
- > 2 hours per day 1.50 [1.17;1.91] 1.69 [1.30; 2.20] 1.69 [1.30; 2.20]
Possession of a smartphone (yes) 4.28 [3.60; 5.08] <0.001 | 1.04 [0.80; 1.34] 0.77 1.02 [0.79; 1.31] 0.89

Partly-adjusted analyses are adjusted for age, sex, socioeconomic status (based on the reported occupation, education and parental income) and migration background, separately for each
type of media use; fully-adjusted analyses comprise the same parameters, including all types of media use.
* These estimators vary slightly between the partly-adjusted models and are reported for the model with “reading books”.

modelled for white children and adolescents of Euro-
pean origin. Due to the broad confidence interval,
however, it is also possible that the prevalence of my-
opia has remained stable over time in whites (5).
Relatively stable prevalence estimators for myopia
were reported by Chiang et al. for 12— to 19-year-old
US citizens based on a comparison of data from the
National Health and Nutrition Examination Surveys
(NHANES) of 2001 and 2007, especially in the non-
Hispanic white population (21). This study showed
that TV and computer use are associated with myopia.
These findings are in conflict with the KiGGS wave 2
results. Even though we found a dose-effect relation-
ship between TV/computer use and myopia in the

unadjusted analysis, this was no longer present after
adjustment for age and sex—two parameters associ-
ated with media use time. Likewise, a recent meta-
analysis of five studies showed no association be-
tween screen time and myopia (22). In KiGGS wave
2, by contrast, increased reading time was associated
with myopia.

This is in line with other studies showing that time
spent doing near-work activities is a risk factor for de-
veloping myopia (23). Gene-environment interactions
play a role in myopia. For example, the effect of
reading habits (24), education (25) and near-work ac-
tivities (26) varies in size with genetic predisposition.
There is evidence showing that exposure to bright
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light can reduce the risk of myopia (27). Children
learning in an outdoors setting developed myopia less
frequently and showed less myopia progression (28).
Furthermore, a meta-analysis published in 2017
found an inverse non-linear association between time
spent outdoors and risk of developing myopia (29).
Our analysis could not evaluate this factor as no data
on the time spent outdoors were available in the
KiGGS datasets. Rose et al. reported that spending
two hours outdoors per day eliminated the near-
work-related additional myopia risk in Australian
students (30). It should also be noted that there are
significant differences between FEast Asian and
Western educational systems which are reflected in
the prevalence of myopia (6); such differences are
likely to exist in leisure activities, too. Our study
looked at a conceivable association between smart-
phone possession and myopia, but no such associ-
ation was found.

Limitations

With regard to the KiGGS study, several limitations
have to be taken into account: First, the definition of
myopia is not based on measurements of the refractive
error, but on parent questionnaire answers. In order to
prevent measuring errors, cycloplegic refraction
(prevention of accommodation) should be performed to
determine refractive errors in children and adolescents.
This is part of the routine examination ophthalmol-
ogists perform when writing out eyeglass prescriptions
for children. Thus, we used the information about the
child having a visual aid to further support the diag-
nosis. Furthermore, the large number of visual aids
among myopic study participants confirms the validity
of the parental information. However, overall 13.5% of
parents provided no information about myopia and
13.7% did not know whether or not their child was
myopic. Especially in the KiGGS baseline study, the
number of “do not know” answers was considerably
higher. This could be due to altered response behavior
or wider use of the term myopia during KiGGS wave 2
and exert an effect on the trend analyses. We therefore
conducted the sensitivity analyses with different defini-
tions of myopia (with/without glasses). A sensitivity
analysis which interpreted the parental statements
“non-myopic” and “do not know* as “no myopia‘“
showed a trend to an increase in myopia in KiGGS
wave 2 (p=0.03) (eTable I). However, this result
should be interpreted with caution, given the consid-
erable difference in the number of “do not know”
answers between the two surveys as well as the risk of
bias due to misclassification of “do not know” answers
(eTable 2).

The extent of media use was established based on
parent-reported and self-reported information from
questionnaires. Here, in particular, social desirability
may have had an effect on the responses and the
actual time of use may have exceeded the reported
time. Since no specific data on smartphone use were
collected, this factor was operationalized as the
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Key messages

® The German Health Interview and Examination Survey for
Children and Adolescents (KiGGS) conducted by the Robert
Koch Institute provides nationwide data which can be used to
describe the health status of children and adolescents up to
17 years of age and time trends.

® The prevalence of myopia remained constant between
2003-2006 and 2014-2017. Both surveys found a higher
prevalence of myopia among girls and an increase in preva-
lence with increasing age.

® As a limitation, it should be noted that the presence of my-
opia was determined based on parent-reported information,
not by means of cycloplegic measurement of the refractive
error.

possession of a smartphone—a strategy which is
fraught with limitations. The use of new media may
indirectly have had a negative effect which could not
be further analyzed in this study: When it comes to
leisure activities, outdoor activities compete with the
use of media or with reading. It is also possible that
reading behavior as well as behavior related to the use
of new media have changed in recent year. The in-
creasing digitization could possibly be linked to in-
creasing media consumption and more frequent
smartphone use, especially among small children. Ac-
cording to this survey, only 2% of the children up to
seven years of age had a smartphone, while 89% of
the 12— to 13-year-olds and 98% of the 16— to
17-year-old had one. Furthermore, it remains unclear
whether a market penetration of pediatric relevance
was present during the survey years, to what extent
children were exposed to smartphones, and whether
the follow-up period was long enough to detect a po-
tential smartphone effect, especially since myopia does
not occur before children reach primary school age.

In conclusion, the prevalence of myopia among
children and adolescents in Germany has remained
essentially constant over a period of about ten years.
Therefore, it can be assumed that lifestyle changes,
such as the increased use of smartphones, have as yet
had little impact on the development of myopia.
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eMETHODS

KiGGS study. The baseline study was conducted by

the Robert Koch Institute (RKI) as part of nation-
wide health monitoring between 2003 and 2006. The
second wave of the study was conducted between 2014
and 2017. The study was designed as a combined cross-
sectional and cohort study (31). In the periods 2003-2006
(N'=17640) and 2014-2017 (N =15 023), population-
representative cross-sectional surveys were conducted.
The aim of the KiGGS study is to obtain information on
the health status of children and adolescents 0 to 17 years
of age as well as development trends over time. The
individuals to be invited were randomly drawn from 167
resident registers of cities and communities which are
representative of the Federal Republic of Germany. These
had already been selected for the KiGGS baseline study
in collaboration with now GESIS — Leibniz Institute for
the Social Sciences. One of the measures taken to ensure
a high number of respondents and a largely representative
composition of the survey sample was oversampling of
children and adolescents without German citizenship to
offset the lower response rate expected in this segment
despite the processes to improve the participation of
respondents with migration background.

In an invitation letter, the parents received a com-
prehensive information brochure on the study and a
response card/telephone number to arrange an
appointment. About three days later, children and
adolescents eleven years and older received an
invitation letter directed at them personally with an
enclosed age-appropriate information leaflet. Partici-
pant recruitment was followed by further steps of en-
rolling subjects. First, parents received a reminder
letter after about ten days. Two weeks later, study
staff started to contact parents by phone to promote
survey participation. If nobody answered the phone or
no phone number could be obtained, the parents were
visited at home to establish contact (32).

The participation rates were 66.6% (33) and 40.1%
(32) in the KiGGS baseline study (2003—2006) and in
KiGGS wave 2 (2014-2017), respectively (32).

The prevalence of myopia was calculated based on
data collected in the parent questionnaire. In order to
substantiate the diagnosis of myopia, only those

The statistical analyses are based on data of the

children and adolescents were defined as myopic in
this analysis who, besides the mentioning of myopia
by the parents, were reported to have a visual aid.
Those children and adolescents were defined as non-
myopic whose parents answered the visual impair-
ment question with “shortsightedness: No®. Children
and adolescents with parents-reported myopia, but no
possession of glasses were excluded from the ana-
lyses.

Information about sex, age, socioeconomic status
(SES) (based on parent-reported information on
occupation, education and parental income [34]) and
migration background (35) were also obtained from
the parent questionnaire. Media use was determined
in children 3 to 10 years of age based on parent-
reported information and in adolescents 11 to 17 years
of age based on self-reported information. Data were
collected on how many hours per day the children and
adolescents used TV/video, game consoles, com-
puter/internet, and books and whether the children or
adolescents had their own smartphones. However, no
data on the intensity of smartphone use was collected
in the survey; having a smartphone was regarded as a
proxy for smartphone use. Use times of more than
two hours were aggregated.

Statistical analysis

All prevalence estimators and their 95% confidence in-
tervals were calculated using complex samples weight-
ing (32, 36). This involves that study participants are
weighted in a way that the sample is representative of
the German population and differing participation rates
with respect to age, sex etc. are adjusted. Prevalence es-
timators were calculated for 2-year age groups for girls
and boys and compared to each other between the two
surveys. Furthermore, a sensitivity analysis was per-
formed using an alternative definition of myopia (my-
opia answer independent of visual aid answer) as well
as different definitions of non-myopic participants
(eTable I). Using multivariable binary logistic regres-
sion, potential risk factors of myopia were explored in
an unadjusted, partly adjusted and fully adjusted
fashion based on KiGGS wave 2 data. Sex, age, SES,
migration background, media use, reading behavior,
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and the possession of a smartphone were evaluated as
potential factors. The possession of a smartphone was
regarded as a proxy for its use. Odds ratios and their
95% confidence intervals were calculated as measures
of association. One further sensitivity analysis was con-
ducted using a screen index based on TV, game console
and computer/internet use times, similar to Lampert et
al. (33).

Modified cross-sectional weights of the KiGGS
baseline study and KiGGS wave 2 were used for trend

analyses, and, in that way, an adaption to the official
population structure was accomplished. Differences
were calculated using chi-square statistic.

A p-value <0.05 was regarded as statistically
significant; no correction for multiple testing was per-
formed. The myopia prevalence trend analysis and the
regression analysis were defined as primary analyses.
All further analyses are sensitivity analyses. The stat-
istical analyses were performed using the statistical
software package SPSS version 24.0.

eTABLE 1

Sensitivity analyses (§1-S4) on the time trend of myopia development in the KiGGS study based on different definitions
No myopia Trend
(p-value)
Primary analy- | Parent questionnaire Parent questionnaire answer Parent answer “do not know", miss- | 0.45
sis answers “myopic” + glasses | “non-myopic” ing data, parent questionnaire
answers “myopic” without glasses
S1 Parent questionnaire Parent questionnaire answer Parent questionnaire answer “do not| 0.16
answer “myopic" “non-myopic" know*, missing data
S2 Parent questionnaire Parent questionnaire answer Missing data 0.03
answer “myopic* “non-myopic*, “do not know”
S3 Parent questionnaire Parent questionnaire answer Missing data 0.17
answer “myopic" “non-myopic", “do not know*,
+ glasses “myopic” without glasses
S4 Parent answer “myopic* Parent questionnaire answer Missing data, parent questionnaire | 0.15
+ glasses “non-myopic*, “do not know” answers “myopic” without glasses

eTABLE 2

Distribution of the answers on myopia in the parent questionnaire (PQ) of the KiGGS baseline study
(2003-2006) and KiGGS wave 2 (2014-2017)
oz | eyems | T-toyers | itsyears Tt yems
KiGGS baseline survey: myopia (PQ)
Refractive error: | Do not know 466 243 235 168 209
Myopia Yes 4 % 339 453 834
No 2264 3376 3328 2224 2355
Missing data 7 166 246 231 338
Total 2805 3875 4148 3076 3736
KiGGS wave 2: myopia (PQ)
Refractive error: | Do not know 238 160 90 59 49
Myopia Yes 7 o 276 469 879
No 1169 2944 2788 2153 2190
Missing data 41 239 378 345 455
Total 1455 3437 3532 3026 3573
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Prevalence and time trends in myopia among male (a) and female (b) children and adoles-
cents in Germany without taking account of the presence of a visual aid
Data source: KiGGS baseline study (2003-2006), KiGGS wave 2 (2014-2017)
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