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TABLE 2 Relationship between the dependent variables refractive
status, ocular biometrics and anthropometric parameters and daily
screentime controlling for confounders.

B

Average daily screentime coefficient SE t

Spherical equivalent refraction (D)b'c
<2h (n=582) 0°
>2h (n=141) —0.56%** 0.12 -4.81

Refractive astigmatism (D)

<2h (n=582) 0?

>2h (n=1417) —-0.12*% 0.06 -2.18
Refractive J, (D)

<2h (n=582) 0?

>2h (n=141) 0.13* 0.06 2.01
Axial length (mm)b'd

<2h (n=582) 0?

>2h (n=141) 0.14 0.07 1.83
Corneal radius vertical meridian (mm)d

<2h (n=582) 0?

>2h (n=141) -0.07 0.03 -291
Corneal radius (mm) horizontal meridian®

<2h (n=582) 0?

>2h (n=141) —0.07** 0.03 -8.37
Mean corneal radius (mm)d

<2h (n=582) 0?

>2h (n=141) —-0.07*%* 0.03 -8.72

Axial length/mean corneal radius ratio®©

<2h (n=582) 0?

>2h (n=141) 0.04*** 0.01 4.79
Weight (kg)>*

<2h (n=582) 0?

>2h (n=141) 1.61%** 0.43 3.73
Body mass index (kg/m?)°

<2h (n=582) 0?

>2h (n=141) 0.92%** 0.20 4.54

Abbreviations: $, beta co-efficient; D, dioptre; mm, millimetre; SE, Standard error.
This parameter is set to zero because it is redundant.

BControlling for age.

“Controlling for ethnicity.

dControlling for sex.

*p<0.05; **p <0.01; ***p <0.001.

(0.54) D, p=-0.13,Cl:0.012-0.23 p = 0.01] (Table 2). No asso-
ciation between daily screentime and corneal astigmatism
was found (p = 0.31).

Refractive and corneal J, and J,
Participants on screens >2 h/day had 0.13D higher refrac-

tive J,[0.46 (0.79) D] than thosein the <2 h/day [0.33 (0.62)
D, f=-0.13, Cl: —0.24 to —0.01, p = 0.04] daily screentime

group (Figure 2 and Table 2). Corneal and refractive J,,
and corneal J, were not associated with screentime (all
p>0.05).

Ocular biometrics

Mean CR was 0.07mm shorter for the >2h/day daily
screentime group [7.75 (0.27) mm] compared with the <2 h
group [(7.82 {0.27} mm) B = 0.07, CI: 0.02-0.12, p = 0.02].
The AL/CR ratio was significantly higher for participants
>2 h/day [2.92 (0.09)] than for participants <2 h/day [2.88
(0.08) p = —0.04, CI: —0.05 to —0.02, p<0.001] on screens
(Figure 3 and Table 2). There was no significant difference
in AL across the screentime categories (Table 2). However,
a longer AL approached significance (f = 0.14, Cl: —0.28 to
0.01, p=0.06) in the >2 h/day [22.64 (0.83) mm] group, com-
pared with the <2 h/day participants [22.50 (0.75) mm].

Anthropometrics: Increased screentime was associated
with increased weight [€2 h/day: 25.32 (0.19) kg, >2 h: 26.93
(0.39) kg, p = -1.60, Cl: —=2.45 to —0.76, p<0.001] and in-
creased BMI [€2h/day: 16.48 (2.03) kg/mz, >2h/day: 17.39
(2.49) kg/mz,/} =-0.91,Cl:-1.30t0 -0.52, p < 0.001] (Figure 4
and Table 2) but not height (p = 0.57).

Reading/writing time was not associated with any re-
fractive, ocular biometric or anthropometric parameters
(Table S2).

Multivariate analyses: SER, AL/CR and BMI were strongly
related to screentime; hence, multivariate linear regression
models relating these parameters to all potential explan-
atory variables were constructed. Table 3 presents multi-
variate linear regression models for SER (column 1), AL/CR
(column 2) and BMI (column 3). In Table 3, positive associ-
ations of the covariates (f value) with the dependent vari-
able indicate an increase in the dependent variable (less
myopic SER, higher AL/CR, higher BMI), and negative val-
ues indicate a decline in these values. Increased screentime
remained associated with a more myopic SER, higher AL/
CR and higher BMI. Maternal myopia was associated with a
more myopic SER; however, paternal myopia was not.

Sociodemographic factors associated with near-
vision activities

Multinomial logistic regression relating daily screentime to
sociodemographic factors revealed that increased screen-
time was associated with socioeconomic disadvantage [odds
ratio (OR) = 2.11 (Cl: 1.36-3.26, p <0.001)], and non-White eth-
nicity (OR=3.69,Cl:2.20-6.21,p <0.001), but notage (p=0.81),
sex (p =0.07) or urban/rural living (p = 0.06). Frequently read-
ing/writing was associated with females (OR = 4.04, 2.30-
7.18, p<0.001), non-White ethnicity (OR = 2.48, Cl: 1.07-5.79,
p = 0.04) and urban living (OR = 2.06, Cl: 1.45-3.69, p = 0.02),
but not age (p = 0.21) or socioeconomic status (p = 0.32).
Frequently reading/writing was associated with <2h/day on
screens (OR =3.23, Cl: 1.80-5.77, p < 0.001).
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SCREENTIME, MYOPIA AND PREMYOPIA IN SCHOOLCHILDREN
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FIGURE 1
screentime category. Higher values represent a less myopic SER.

Box and whisker plots displaying the mean spherical equivalent refraction (SER) in dioptres (D) in 723 participants' right eyes by
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FIGURE 2 Boxand whisker plots displaying the mean refractive J (D) in 723 participants' right eyes by screentime category. Higher values

represent greater levels of with-the-rule astigmatism.

Overweight/obesity

Screentime >2h/day was associated with overweight/
obesity (OR = 2.79, Cl: 1.84-4.21, p<0.001). Among par-
ticipants who reported >2 h/day on screens, 34.5% were
overweight/obese, whereas among participants <2 h/day
on screens, 15.8% were overweight/obese. Time spent
reading/writing was not associated with overweight/
obesity (p = 0.99).

Parental myopia

Neither maternal (OR = 0.40, Cl: 0.15-1.11, p = 0.08) nor pa-
ternal myopia (OR = 0.47, Cl: 0.16-1.40, p = 0.18) was asso-
ciated with myopia in the child. However, premyopia was
associated with both maternal myopia (OR =2.73, Cl: 1.31-
5.71, p = 0.008) and paternal myopia (OR = 2.72, CI: 1.31-
5.03, p =0.04).

Myopia, premyopia and near-vision activities
(screentime and time reading/writing)

Multinomial logistic regression analysis relating myopia
to screentime, reading/writing time, socioeconomic de-
mographics, parental myopia and BMI revealed myopia
was associated with non-White ethnicity (OR = 6.16, CI:
2.21-17.14, p = 0.01) and screentime >2 h/day (OR = 6.64, CI:
2.44-18.12, p<0.001), but not age (p = 0.77), sex (p = 0.09),
parental myopia (p = 0.07), urban/rural living (p = 0.16), BMI
(p = 0.68) or reading/writing time (p = 0.15).

Figure 5 presents the relationship between myopia
prevalence and screentime in the study participants.
Three in four myopes reported >2 h/day on screens, com-
pared with one in five overall. Controlling for age and eth-
nicity in all analyses, screentime >2 h/day was associated
with increased odds (OR = 10.88, Cl: 4.35-27.24, p <0.001)
for myopia and premyopia (OR = 2.41, Cl: 1.57-3.71,
p<0.001). Furthermore, an age-appropriate hyperopic
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Age group: 6-7 years
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FIGURE 3 Boxand whisker plots displaying the mean axial length/corneal radius ratio in 723 participants' right eyes by screentime category.
Higher values are associated with a more myopic spherical equivalent refractive error.
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FIGURE 4 Boxand whisker plots displaying mean body mass index (kg/m?) by screentime category in 723 participants aged 6-7 years.

reserve (SER>0.75, <1.75D) was associated with <1 h/day
on screens (OR = 3.03, Cl: 1.08-8.55, p = 0.04). Neither
hyperopia (p = 0.16) nor astigmatism (p = 0.37) was as-
sociated with daily screentime. Reading/writing time
was not associated with refractive status (p>0.05 for all
categories).

DISCUSSION

This study is the first to examine parent/legal guardian-
reported near-vision tasks (screentime and reading) and
their relationship with refractive error, ocular biometric
and anthropometric parameters in 6- to 7-year-olds in
Ireland. Increased screentime was associated with a more
myopic SER, shorter CR, higher AL/CR, higher WTR refrac-
tive astigmatism and higher BMI. Controlling for confound-
ers, participants on screens >2 h/day were 10 times more at
risk of myopia and twice as likely to be premyopic. In con-
trast, children who reported <1 h per day on screens were

three times more likely to have an age-appropriate hyper-
opicreserve (SER>0.75 < 1.75D). The present study demon-
strates thatin Ireland, one in five 6- to 7-year-olds and three
in four 6- to 7-year-old myopes, reported more than 2h/
day on screens, with 3.9% reporting over 4 h daily, exceed-
ing the World Health Organization recommendations of a
maximum of 2 h/day.”

In addition to the main findings, this study revealed
screen media appears to be eclipsing reading. All partic-
ipants were born after 2008, so-called ‘Digi-tods’, after
the launch of mass-market smartphones,13 with different
device engagement patterns to children born 10years
earlier, as handheld portable touch-screen digital devices
have now replaced TV time. Moreover, socioeconomically
disadvantaged participants were twice as likely and non-
White participants almost four times as likely to exceed
WHO screentime guidelines (max 2h/day), aligning with
the literature, where increased screentime is consistently
related to socioeconomic status.’' Due to the ubiquity of
screen media, culturally sensitive education to support
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