New pattern in esophoria incidence identified by linear splines
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* Esophoria/esotropia, an inward turning of one or both eyes caused by an * 52,634 esophoria/esotropia cases were selected
imbalance in the ocular muscles, is a relatively common condition in children

* Crude, annual incidence rates increased from 1.9 cases per p10k in 2004 to
e More recently it has been linked to digital eyestrain, a spectrum 2.4in 2019; a 29.8% increase

encompassing a range of ocular and visual symptoms resulting from

exposure to the screens of digital devices [1,2] e Stratified by age, the biggest rises in incidence were seen in 0-4 years (20.4

to 24.0 p10k) and 5-14 (6.0 to 7.4 p10k)
 Children are exposed to greater screentime with age [3] and overall

smartphone screentime in the UK is known to have increased [4] * Incidence rate was consistently best modelled by linear splines (avg

R2=0.65
* We investigated the age-specific incidence of esophoria between 2004-2019 ° )

* Knot assessment showed a weak, non-significant relationship between age
—— Linear

* All analysis was performed by Livingstone; an analytical platform that uses ~-Spline

—— Exponential

real-world data to generate reproducible epidemiological evidence [5] ~—Optimum polynomial

 Data was provided from the Clinical Practice Research Datalink (CPRD); a
longitudinal, pseudonymised dataset from UK primary care that
compromises two databases: CPRD GOLD and CPRD Aurum. Combined
Aurum (12/23) and GOLD (01/24) datasets were used in this study
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Adjusted R"2

 Annual esophoria incidence rates per 10,000 patient years (p1l0Ok) were
calculated between 2004-2019 (avoiding pandemic-induced changes in
reporting)

 Four regression models were used to assess patterns in incidence: linear, /\
exponential, linear spline (two straight lines connected at a 'knot'), and :
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 Model fits in all cases were calculated to optimise adjusted R2, which was Figure 2. Comparison of Adjusted R"2 for each of the model fits by age group. Splines
the basis of comparison between fits consistently best model the incidence trend data.
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0.2 o 1e Figure 3. Analysis of the knot year (point of inflection) for each of the age groups. It shows a

2005 2010 2015 2020 2005 2010 2015 2020 weak, non-significant increase in year of inflection with age.
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i o 03 —— * We observe a rise in annual incidence of esophoria during the study period
2005 2010 2013 2020 2005 2010 2015 2020 * Whilst screen time is known to have increased during this period, the observed
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A 75-84 ;5 : increase could be due to improved diagnosis rates or increased capture in the
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s 06, ¢ o // * The rates of childhood esophoria captured in routine primary care data was
04 A & T — 3 comparable to other studies [6]
2005 2010 2015 2020 2005 2010 2015 2020
Year Year  Methodologically, this study demonstrates potential value for spline and knot
Figure 1. The incidence of esophoria per 10k population from 2004 to 2019 stratified by age analyses to elucidate novel epidemiological patterns
group. Coloured lines indicate different model fits (see legend),; vertical black dashed lines , , .
indicate spline knots. * The results in the current study do not contain data after 2019 but it is known that

there was a significant increase in screentime during and after the pandemic [7]
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