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Obijective: To assess asthenopia prevalence and associated factors in schoolchildren aged
6-16.

Methods: This was a cross-sectional study of all children attending the first to eighth grades
at two public schools in the urban region of a medium-sized town in Southern Brazil between
April and December 2012. A questionnaire on socioeconomic and cultural matters was answered
by parents, while the children answered a questionnaire on asthenopia-related symptoms. The
children underwent a complete visual function examination, including measurement of visual
acuity, refraction test, cover test, stereopsis, heterophoria assessment, near point of convergence,
and accommodative convergence/accommodation ratio.

Results: Asthenopia prevalence was 24.7% in a total sample of 964 children. Visual acuity of
20/25 or better in both eyes was found in 92.8% of the children. The stereopsis test was normal in
99.4% of them, and some kind of strabismus was found in 3.5%. About 37.8% had astigmatism,
71.6% had mild hyperopia, 13.6% had moderate hyperopia, and 6.1% were myopic. Near point
of convergence was abnormal in 14.0% of the children, and the accommodative convergence/
accommodation ratio was found to be altered in 17.1% of them.

Conclusion: Children and adolescents have expressive prevalence of asthenopia. The prevalence
of visual function alterations does not differ from the general population, and, therefore, they
are not prerequisites. It is very important that its mechanisms and risk factors be better defined.
Health professionals need to be on the lookout for complaints of visual fatigue because of its
potential to influence learning and school performance.
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Introduction

Asthenopia can manifest itself through a variety of somatic or perceptive symptoms
such as headache, watery, burning or itching eyes, blurred vision, eye ache, dry eye
sensation, and double vision'™ and frequently appears in association with activities
requiring near viewing such as reading and writing whereby eye accommodative and
vergence processes are more intense.’ Growing computer use (desktops, tablets, and
laptops) and similar electronic equipment use (smartphones, e-book readers, video
games) have increased the prevalence of asthenopia.® '

The consequences of asthenopia in children and adolescents are not completely
known, although there are indications that it may interfere with attention and academic
performance.”* " Particularly in adults, computer use-related asthenopia interferes
significantly, but not permanently, with working capacity.'*"?

There are few studies about asthenopia prevalence in elementary school students.
In Australia, Ip et al studied 1,448 6-year-old children and found 12.6% asthenopia
prevalence.?® Asthenopia prevalence of 23.1% and 26.4% was found in two Swedish
studies, respectively.>?! With regard to associated factors, two studies detected sig-
nificant association among decreased visual acuity, myopia, and accommodative
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dysfunctions,>?' while another study did not find associated
ophthalmological anomalies in 82% of children examined
with asthenopia.?

In view of the scarcity of studies on this subject, the aim
of'this study is to assess asthenopia prevalence and associated
factors in schoolchildren aged 6-16.

Methods

A cross-sectional study was conducted with all children
attending the first to eighth grades at two public schools in
the urban region of a medium-sized town in Southern Brazil
between April and December 2012.

The study population was selected based on lists provided
by the schools. As inconsistencies were found in the lists,
homes were visited, and contact was made by telephone to
identify children who were still on the lists but who were in
fact studying at other schools. Children in this situation were
excluded from the study.

Taking estimated asthenopia prevalence to be 20%, 13
percentage point accuracy, and a 95% confidence interval
(CI), a study population of 970 children was sufficient to
study outcome prevalence. With regard to the analysis of
associated factors, the study population was also sufficient to
estimate risks of around 2.0 with minimum statistical power
of 80% and a 95% CI, considering an exposed/unexposed
ratio ranging from 13:1 (use of glasses) to 1:2 (internet at
home).

Asthenopia was considered to be an outcome in situ-
ations in which a child reported having had tired and/or
heavy eyes during the last week. Two questionnaires were
administered by trained interviewers. One questionnaire
related to socioeconomic and cultural issues was answered
by parents or legal guardians. The other questionnaire related
to the presence of asthenopia was answered by the children
(Figure S1).

The children underwent a complete examination of
visual functions, including the measurement of visual acuity,
refraction test, cover test, stereopsis, heterophoria assess-
ment, near point of convergence (NPC), and accommodative
convergence/accommodation (AC/A) ratio.

Visual acuity and refractive status were assessed using the
LogMAR chart at a distance of 4 m for each eye separately.
Refraction was obtained using the fogging test with the aid
of autorefraction and lensometry. Correction was maintained
in the case of children having hyperopia equal to or greater
than 1.25D, myopia equal to or greater than 0.50D, and
astigmatism equal to or greater than 0.75D. The cover test
was performed on all children who achieved 20/25 visual

acuity in both eyes after the refraction examination. For
this study, children not achieving visual acuity of 20/25 in
both eyes with the best possible correction did not undergo
accommodative and binocular exams and were excluded.
Children with anisometropia, but with visual acuity of 20/25
or better in both eyes with or without correction, remained
in the study. Stercopsis was assessed using the Titmus test
in all children who did not have tropias. Howell’s near and
far test with a 6D prism (lower base) was used in the right
eye to measure horizontal heterophorias, and a +1.00D flip-
per lens was used to measure the AC/A ratio (cutoff: 4:1).2
Thorington’s test was used to measure vertical heterophorias.?
For the heterophorias, the cutoff point chosen were esophoria
(far and close): 0 prismatic diopters (PD), exophoria (far)
2 PD, exophoria (close) 3 PD, and vertical heterophoria 0
PD. NPC was assessed using the Krimsky test and luminous
focus with a transilluminator, where 6 cm was the cutoff
(break) point chosen.?*

Donders’ push-up test was also performed during the
study period. A third orthoptic technician thus measured
accommodative amplitude using the same technique in
an open space in 10% of the sample as a quality control
measure.

Cycloplegia was performed using cyclopentolate 1%
eye drops for a more accurate measurement of ametropias.
A second drop was instilled 5 minutes after the first drop.
Direct photomotor reflex and pupil size were observed after
20 minutes. In cases of photoreactive pupils or those with
a diameter =6 mm, a third drop was instilled in both eyes.
After a further 15 minutes, signs of pupil dilation were
checked again. Cycloplegic autorefraction was performed
using a Potec auto refractor (model PRK-5000, Potec Co.,
Ltd., Daejeon, Korea) in both eyes. Auto refractor calibra-
tion was checked at the beginning of each working day using
a —5.25D eye model. Once children had been aligned with
the device, eight measurements were taken of each eye. The
eight measurements for each eye and their mean values were
obtained through thermal printing.

The refractive examination and cycloplegic eye drop
installation were performed by two trained orthoptic techni-
cians supervised by an ophthalmologist.

The demographic variables studied were sex (male or
female), age (in completed years), and skin color (White and
non-White). Economic status was classified according to the
criteria of the Brazilian Association of Survey Companies
(Associagdo Brasileira de Empresas de Pesquisa).”® As this
association’s criterion for data on the level of schooling of
the head of the family was not available in this study, it was
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replaced by the level of maternal schooling. With regard
to environmental/behavioral variables, the time at which
the child went to bed was dichotomized as regular (always
at the same time, with 8 hours of sleep) and irregular, and
the children were asked whether or not their families had a
computer/internet and video games at home. Parents were
also asked whether or not their children had video games or
internet at home, but we did not estimate the time of use and
whether or not they wore glasses.

Refractive status was categorized into (a) uncorrected
emmetropic, hyperopic, or astigmatic at <2D; (b) uncorrected
hyperopic and/or astigmatic at =2D; (c) uncorrected myopic;
and (d) those using glasses with any degree of ametropia.
Four categories were created for spherical errors: (a)
emmetropic, (b) mild hyperopia (+0.50—1.99D), (c) moder-
ate hyperopia (=+2D), and (d) myopic (greater than —0.50D).
Astigmatism was divided into three categories: absent, mild
(+0.75-1.99D), and moderate (=2D).

The proportions of the categories of each of the indepen-
dent variables were then calculated. Outcome prevalence
was calculated according to the independent variables using
the chi-square heterogeneity test for differences between
proportions. Poisson regression with robust variance and
backward selection following a hierarchical model was used
to analyze associated factors.?® Variables having P<<0.2 were
kept in the model to control confounders. The demographic
and socioeconomic variables were included on the first level;
environmental/behavioral variables and wearing glasses were
included on the second level; and visual function estimates
were included on the third level. Associations having P<<0.05
were considered to be significant.

The study was approved by the Federal University of
Pelotas Faculty of Medicine Research Ethics Committee and
was authorized by the administration of both schools. The right
of'the study subjects and those legally responsible for them to
refuse to take part and the right to confidentiality were ensured.
Those who agreed to take part in the study undertook the
visual function examinations and answered the questionnaires
once their parents and/or legal guardians had signed the term
of consent. Correction was prescribed for all cases requiring
it, and those who needed ophthalmic care were treated at the
Federal University of Pelotas Faculty of Medicine Ophthal-
mology Outpatients Department. The study complied with the
requirements of the Declaration of Helsinki.”’

Results
Some 1,022 of the total of 1,128 students attending both
schools undertook the visual function examinations

and answered the questionnaire about sight symptoms
(9.4% losses and refusals). Individuals aged 17 and over
were also excluded. The final study population was 964
students.

About 37.5% were aged 6-9, 55.6% were aged 10-14,
and 6.9% were aged 15-16. About 55.2% of students were
male. With regard to maternal schooling, 8.5% had attended
school for 0-3 years and 30.2% had completed their high
school education. The majority of the children studied
(58.1%) belonged to economic class C (medium class),
78.8% were White, 92.8% did not use glasses, and 68.2%
had never been seen by an ophthalmologist. The majority of
the children had internet/computer (63.4%) and video games
(77.0%) at home (Table 1).

Asthenopia prevalence was 24.7% (95% CI 22.2%—
27.5%).

Visual acuity of 20/25 or better in both eyes was found
in 92.8% of the children. The stereopsis test was normal
in 99.4% of them, and some kind of tropia was found in
3.5%. Vertical heterophoria was found in 1.2%, and near
and far horizontal heterophoria was found in 60.9% and
33.7%, respectively. With regard to ametropias, only 8.7%
of the children were emmetropic, 37.8% had some kind of
astigmatism (31.8% of these ranging from 0.75 to 2.0D),
71.6% had mild hyperopia, 13.6% had moderate hyperopia,
and 6.1% were myopic. NPC was >6 cm in 14.0% of the
children, and the AC/A ratio was found to be altered in 17.1%
of them (Table 1).

At the univariate analysis stage, age was directly associ-
ated with asthenopia and accounted for risks in 51% of those
aged 10—14 and in 69% of those aged 15—16 compared with
children in the age range of 6-9 years. No differences were
found in relation to sex, economic status, or race. A 60% risk
of asthenopia was associated with wearing glasses. Video
games, computers, not going to bed on time, acuity below
20/25, the presence of ametropias, near vertical heterophoria,
near horizontal heterophoria, far horizontal heterophoria,
AC/A ratio, normal NPC, and stereopsis were not associated
with asthenopia (Table 1).

With regard to the adjusted analysis, age was directly
associated with asthenopia, and subjects aged 15-16 were
1.69 times more likely to have asthenopia than those aged
6-9 (P=0.001). After adjusted analysis wearing glasses rep-
resented a 48% risk of asthenopia (Table 2).

Asthenopia was associated with other eye symptoms such
as burning, aching, and itching, emphasizing wide-ranging
variability and the possibility of overlapping asthenopia
symptoms (1-4) (Table 1).
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Table | Sample description by demographic, economic and behavioural variables, ophthalmic examinations and self-reported symptoms.

Asthenopia in schoolchildren in Pelotas according to the following independent variables: crude prevalence and association. Pelotas,

Rio Grande do Sul, Brazil, 2012 (n=964)

Variable N (%) Prevalence % Prevalence ratio P-value
(95% CI) (95% CI)

Age (years) 0.001°
69 361 (37.5) 18.6 (14.5-22.6) |
10-14 536 (55.6) 28.0 (24.2-31.8) 1.51 (1.17-1.95)
15-16 67 (6.9) 31.3(19.9-42.7) 1.69 (1.11-2.56)

Sex 0.40°
Male 532 (55.2) 23.7 (20.1-27.3) |
Female 432 (44.8) 25.9 (21.8-30.1) 1.09 (0.88-1.37)

Maternal schooling (years) 0.4
0-3 81 (8.5) 29.6 (19.5-39.8) [
4-7 340 (35.8) 21.2 (16.8-25.6) 0.71 (0.48-1.06)
8-10 242 (25.5) 24.8 (19.3-30.3) 0.84 (0.56—1.25)
Il or more 287(30.2) 27.5 (22.3-32.7) 0.93 (0.63-1.36)

Economic status* 0.54
AB 343 (36.2) 23.3 (18.8-27.8) [
C 551 (58.1) 25.8 (22.1-29.4) 1.10 (0.87-1.40)
DE 54 (5.7) 24.1 (12.3-35.9) 1.03 (0.62-1.72)

Race 0.69°
White 760 (78.8) 25.0 (21.9-28.1) |
Non-white 204 (21.2) 23.5(17.7-29.4) 0.94 (0.71-1.24)

Wears glasses 0.004°
No 891 (92.8) 23.5 (20.7-26.2) |
Yes 69 (7.2) 37.7 (26.0-49.4) 1.61 (1.16-2.22)

Prior ophthalmological examination 0.2°
No 657 (68.2) 23.3 (20.0-26.5) [
Yes 306 (31.8) 27.4 (22.1-32.5) 1.18 (0.94-1.48)

Internet/computer at home 0.40°
No 352 (36.6) 23.3 (18.9-27.7) |
Yes 611 (63.4) 25.4 (21.9-28.8) 1.09 (0.86-1.38)

Video game at home 0.62°
No 221 (23) 25.8 (20.0-31.6) |
Yes 742 (77) 243 (21.2-27.4) 0.94 (0.73-1.22)

Acuity 0.8 or greater 0.58°
Absent 69 (7.2) 21.7 (11.8-31.7) |
Present 895 (92.8) 24.5 (21.7-27.4) 1.13 (0.71-1.79)

Stereopsis 0.81°
Absent 5(0.6) 20.0 (—36.0-75.5) |
Normal 824 (99.4) 24.4 (21.5-27.3) 1.22 (0.21-7.08)

Strabismus 0.78°
No 858 (96.5) 24.6 (21.7-27.5) |
Yes 31 (3.5) 22.6 (7.0-38.2) 0.92 (0.47-1.78)

Vertical heterophoria 0.74°
No 814 (98.8) 24.5 (21.5-27.4) |
Yes 10 (1.2) 20.0 (-10.0-50.1) 0.82 (0.24-2.84)

Near horizontal heterophoria 0.7°
No 320 (39.1) 23.8 (19.1-28.4) |
Yes 499 (60.9) 25.0 (21.2-28.9) 1.05 (0.82-1.35)

Far horizontal heterophoria 0.23°
No 320 (39.1) 25.6 (21.9-29.2) |
Yes 499 (60.9) 22.4 (17.4-27.3) 0.88 (0.67—1.14)

Spherical ametropia 0.90*
Emmetropic 84 (8.7) 31.0 (20.9-41.0) |
Mild hyperopia (>+0.50D <+1.99D) 688 (71.6) 23.4 (20.2-26.6) 0.76 (0.53-1.07)
Moderate hyperopia (>+2.0D) 131 (13.6) 26.7 (19.0-34.4) 0.86 (0.56-1.32)
Myopia (>-0.50D) 58 (6.1) 25.9 (14.2-37.5) 0.84 (0.49-1.43)

(Continued)
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Table | (Continued)

Variable N (%) Prevalence % Prevalence ratio P-value
(95% CI) (95% CI)

Astigmatism 0.30*
No 598 (62.2) 23.6 (20.2-27.0) |
>0.75D <2.0D 306 (31.8) 26.5(21.5-31.4) 1.12 (0.89-1.42)
>2.0D 57 (6) 26.3 (14.5-38.1) 1.12 (0.71-1.76)

NPC 0.09°
<6 cm 479 (50.1) 26.9 (22.9-30.9) |
=6 cm 478 (49.9) 22.1 (18.4-25.9) 0.82 (0.65-1.02)

AC/A ratio” 0.57°
Abnormal 163 (17.1) 26.4 (19.5-33.2) |
Normal 788 (82.9) 24.1 (21.1-27.1) 0.91 (0.69-1.22)

Refractive status** 0.02*
A 678 (74.3) 22.9 (19.7-26.0) |
B 126 (13.8) 25.4 (17.7-33.1) I.11 (0.80-1.54)
C 39 (4.3) 20.5 (7.3-33.8) 0.90 (0.48-1.69)
D 69 (7.6) 37.7 (26.0-40.4) 1.65 (1.18-2.30)

Time to go to bed 0.50°
Regular 670 (69.6) 27.4 (23.5-31.3) |
Irregular 293 (30.4) 21.5(17.8-25.3) 0.92 (0.72-1.18)

Asthenopia
No 726 (75.3)
Yes 238 (24.7)

Burning eyes <0.001
No 726 (75.3) 12.9 (10.5-15.4) |
Yes 238 (24.7) 60.5 (54.2-66.8) 4.67 (3.77-5.79)

Eye ache <0.001°
No 705 (73.3) 10.6 (8.4-12.9) |
Yes 257 (26.7) 63.0 (57.1-69.0) 5.93 (4.69-7.48)

Itching eyes <0.001®
No 583 (60.5) 1.5 (8.9-14.1) |
Yes 380 (39.5) 44.7 (39.7-49.8) 3.89 (3.03-5.01)

Notes: *Wald's linear trend test. "Wald’s heterogeneity test. *Economic status: (AB) high; (C) medium, (DE) low. **Refractive status: (A) mild hyperopia, mild simple
astigmatism, does not wear glasses; (B) moderate hyperopia, moderate astigmatism, does not wear glasses; (C) myopia, does not wear glasses, (D) wears glasses. “AC/A ratio:

relationship between accommodation and convergence.

Abbreviations: Cl, confidence interval; NPC, near point of convergence; D, diopters.

Discussion

Asthenopia prevalence found in this study was similar to
that found in a study conducted with 6- to 16-year-old
schoolchildren in Sweden (23.1%),’ but the questionnaires
were not the same. In the Swedish study, the questions

Table 2 Asthenopia-associated factors following adjusted analysis.
Pelotas, Rio Grande do Sul, Brazil, 2012 (n=964)

Variable PR (95% CI) P-value
First level
Age (years) 0.001°
6-9 |
10-14 1.55 (1.19-2.01)
15-16 1.69 (1.20-2.70)
Second level
Wears glasses 0.018°
No |
Yes 1.60 (1.16-2.20)
NPC 0.08°
<6 cm |
=6 cm 0.73 (0.49-1.07)

Notes: *Wald’s linear trend test. "Wald’s heterogeneity test.
Abbreviations: Cl, confidence interval; NPC, near point of convergence; PR, prevalence
ratio.

used to define asthenopia were directed toward the group
of symptoms relating to near visual effort. In Australia,
12.6% of the 6-year-old children had asthenopia-related
complaints, but the difference in prevalence may be due
to the difference in the age group assessed (not primed to
interpret the symptoms) and to the fact that the questionnaire
was answered by those legally responsible for the children.?
Another study performed in Sweden with children aged
6-10 found 34.7% asthenopia prevalence, although as a
convenience sample was used prevalence may have been
overestimated.

Ocular complaints — even tired and heavy eyes — in very
young children are very inaccurate, but when present, or if
associated with learning disabilities perceived by parents
and teachers, eye examinations are very important.”! Since
most studies showed no important relationship between
asthenopia and visual acuity, screening only children with
visual impairment would not detect a significant proportion
of children with asthenopia.
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The combined frequency of asthenopia was 19.7% in a
recent systematic review and meta-analysis of population-
based prevalence studies, and the relation between astheno-
pia and visual acuity, binocular dysfunctions, or refraction
abnormalities was controversial.*®

Increased asthenopia as age increases is in keeping with
the literature.?! According to Scheiman and Wick, with effect
from the fourth year of elementary education (at approxi-
mately 10 years old), children increase significantly the
quantity and the difficulty of cognitive tasks and spend more
time concentrating to learn.” This increases the vergence
and accommodative requirements directly related to asthe-
nopia symptoms when reading and writing. Symptoms can
therefore increase if children have an accommodative and/or
binocular dysfunction, such as accommodative insufficiency.’
However, the lower prevalence found in younger children
may be underestimated, in part, owing to the difficulty in
their understanding the questions about asthenopia, as well
as a possible bias created by those wishing to give the “right”
answer to please the interviewer,!3-15:3032

The association between wearing glasses and the pres-
ence of asthenopia is in accordance with an Australian
population-based study with 6-year-old children, in which
those with asthenopia symptoms were seven times more
likely to be using glasses compared with those who did
not complain of having asthenopia-related symptoms, odds
ratio =7.1 95% CI (4.6—10.9).%° This association may be due
to reverse causality, given that asthenopia symptoms are
frequently one of the criteria used by eye care professionals
to prescribe glasses.

No association was found between asthenopia and sex,
skin color, or economic status. Lack of association with sex
was also found in the Australian population-based study with
6-year-old children (P=0.39).%

The lack of association between an altered visual func-
tion examination and asthenopia reinforces the findings of
the majority of studies.!* 1333 This aspect may be related
in part to children not finishing activities that induce eye
discomfort symptoms, that is, children who due to an undi-
agnosed visual function alteration feel discomfort when
doing near activities requiring binocular, stereoscopic,
and clear focus vision, naturally avoid reading, and, as a
consequence, complain less about asthenopia. Moreover,
many children do not report having asthenopia symptoms
to their parents and teachers, principally because they are
not aware of what it feels like to read comfortably. This can,
in part, explain the lack of association related to NPC and
AC/C ratio findings.

Two studies found association between accommoda-
tive inflexibility and accommodative insufficiency and
asthenopia.>?! Integrative analysis of these findings was
not remembered in our study, it not being possible to clas-
sify the children in relation to specific accommodative and
binocular dysfunctions. Two other studies indicated a direct
relationship between asthenopia and myopia, astigmatism,’
and hyperopia greater than 3D.? Strabismus was also not
associated with asthenopia, although in studies in which this
association was significant, the possibility of part of the effect
being due to high hyperopia (accommodative strabismus)
must be remembered.

The association between asthenopia and the use of com-
puters and other electronic devices has not been established
among children. The use of video games or computers at
home showed no association with asthenopia, although these
activities were not quantified as to the amount of time spent
doing them. This can underestimate the lack of association
between eletronic devices and eyestrain. In both schools,
children did not use computers in the classroom,!36.18:35-39

Analysis of the consistency of the data is hampered by
the variability in the methods used by the different studies.
Some studies use a small sample size.?! In the literature,
the definition of a child with asthenopia varied a great deal
between the studies.

A further difficulty with regard to comparing studies
is the lack of a standardized questionnaire or an objective
gold standard instrument for assessing asthenopia. In all
population-based studies, asthenopia is self-reported by ques-
tionnaire and is subject to self-reporting bias having limited
value due to the subjective nature of the outcome measure.?
Ip et al?® used the Sydney Myopia Study Questionnaire
with more than 175 general questions and just 2 relating to
complaints of eye ache or tiredness.*’ The Visual Analogue
Scale was used by Abdi on which students locate the inten-
sity of their visual fatigue.’ Other questionnaires take into
consideration characteristics associated with asthenopia but
are used as an instrument for measuring symptom frequency
before and after treatment for specific dysfunctions, such as
the Convergence Insufficiency Symptom Survey*' and the
College of Optometrists in Vision Development Quality of
Life Outcomes Assessment.*** None of these instruments
has been validated in Brazil. Because of this, we used similar
questions to those adopted in the literature for parents and
children with good correlation.

This study shows that schoolchildren have expressive
visual fatigue prevalence, that the lack of association with
refractive, binocular, or accommodative problems, and that
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the complaint increases with age. The limitations were related
to the method of assessment of asthenopia (questionnaire)
and the adopted cutoff break points that were derived from
adult studies.

Conclusion

Children and adolescents have expressive prevalence of visual
fatigue. Complaints increase in older children as the amount
of learning activities, time spent concentrating, and cognitive
maturity also increase. Those making use of optical correc-
tion are probably more aware of visual symptoms. Using
computers or video games as a leisure activity was not found
to be associated, but the time spent on these activities was not
quantified. The prevalence of visual function alterations does
not differ from the general population, and, therefore, they
are not prerequisites for the onset of asthenopia. Considering
that asthenopia is prevalent but little studied among children,
it is important that its mechanisms and risk factors be better
defined. In addition, health professionals need to be on the
lookout for complaints of visual fatigue because of its poten-
tial to influence learning and school performance.
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Supplementary material

During the last week have you had sore eyes? (remind the child that we are not referring to the time of
examination)

Any eye that hurts more?

Which eye hurts the most? (let the child point with their finger)

During the last week have you had burning (burning sensation) in the eye or around the eyes? (remind the
child that we are not referring to the time of examination)

Any eye that burns more?

Which is the eye that burns more? (let the child point with their finger)

During the last week have you had itchy eyes? (remind the child that we are not referring to the time of
examination)

Any eye that itches more?
Which is the eye that itches more? (let the child point with their finger)

During the last week have you had tired and heavy eyes? (remind the child that we are not referring to the
time of examination)

Any eye that is more tired or heavy?

Which is the eye that is tired or weighs more? (let the child point with their finger)
During the last week have you had a headache?

Show me what part of the head that hurts the most (child points with their finger)

Figure SI Questionnaire about visual complaints in children (yes/no/sometimes).
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