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The Association of Tirﬁ
Patterns of Light Exposure with Myopia
in Children: Implications for Prevention
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Introduction and Aims

Bright light levels regulate ocular growth in animal studies'2
potentially providing a plausible biological link between protective
time outdoors and myopia in children?.

This cross-sectional study evaluates the association of time
outdoors and light exposure patterns with myopia in children from
the Singapore Growing Up Towards Healthy Outcomes (GUSTO)
cohort.

Methods

483 multi-ethnic children (50% boys; 59.8% Chinese) with
cycloplegia, light exposure data and not on myopia treatment
(orthokeratology or atropine) were included, of 716 children
attending the 9-year visit.

Time outdoors (questionnaire) in the past month and outdoor
activity types (activity diary; 7 days) were caregiver-reported.
Wrist-worn FitSight watches recorded light patterns over 14 days:
light levels (lux), the duration, timing and frequency of light
exposure (defined as the number of light episodes, =1000 lux
continuously =5mins). Additionally, the average duration of light
episodes was evaluated.

Cycloplegic spherical equivalent (SE), myopia (SE=-05D) and
axial length (AL) from 483 children (966 eyes) were analyzed
using Generalized Estimating Equations (GEE) with multivariable
linear or logistic regression model, accounting for the correlation
between paired eyes and confounders. Two-sided P<0.05 was
considered statistically significant.

RESULTS

Table 1: Profile of time outdoors

Fig 1. Distribution of daily duration of light exposure
and light patterns (n=483).

spent in each light level category (n=483).
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= Children had 1.7 %1.0 daily light episodes, of short duration (6.314.5
min/episcde); Table 1.
+ 76% of total daily duration of light exposure were spent <5000 lux (Fig1).
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Table 2. Light measures across periods of dayvlight hours (n=483)
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Fig 2. Light patterns across Singapore daylight hours (n=d483).

Duration of lght expogure (man'hr)

Sokd ina: DuresBon of ight expeaure
Dotted ne: Awvorage lighl lnvels

o s,
ey
il
L
dl
(ngren) sgaag B abeiaay

T
TR ' T ]

Tirna of the day {clock hours)

* Hourly light levels were <693 lux/hr and light exposure duration were <5.6minhr (Fig 2).

Fig 3. Typea of cormmon outdoos activities (based on the longest

duration spent) {n=434)

Wialca Sl Fank]

Pighberhoo pliy 85

Swimiming 13

Ball games
Resding 23

Traedporytion 5.4

O non-specific activities

Percentage of childeen %)

Cithers include non-specific activities during physical education or
recoss brealcs (n=38; 8. 7)Y shopping (n=32; 7.3%), school-based

C

onclusions

Time outdoors, light levels and light
episodes were low in Singaporean
children aged 9 years.

Children spent 76% of light
exposure duration at <5000 |ux.
Reported time outdoors was
protective against myopia, but not
light levels or specific light
measures. Longitudinal studies are
needed to confirm findings.

We recommend boosting duration

activitios such as assembly time [n=21; 4.8%), mealtime (n=19; 4.4%) i
e e spent outdoors, via group-based
B T e o atiiion oot aalio, activities or by improving access to

neighbor-hood play and swimming (Fig 3). age-relevant  outdoor  facilities,

walking trails and parks.
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P values from logistic (or ¥ linear) regression model with GEE using paired eyes.

« Time outdoors was protective against myopia (Table 3).

« Light levels, the timing and frequency of light exposures were not

associated with outcomes (Ps>0.05).
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