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Program Number: 3415
Presentation Time: 3:45 PM–4:00 PM
Early life factors for myopia in the Twins Early Development 
Study (TEDS)
Katie M. Williams1, 2, Ekaterina Yonova2, Mark J. Simcoe2, 
Jelle Vehof1, 2, Pirro G. Hysi1, 2, Christopher J. Hammond1, 2. 
1Department of Ophthalmology, King’s College London, London, 
United Kingdom; 2Department of Twin Research & Genetic 
Epidemiology, King’s College London, London, United Kingdom.
Purpose: There is rapid eye growth in early life and children who 
will become myopic have longer axial lengths, culminating in failure 
of emmetropization and childhood-onset myopia. Using a life course 
epidemiology approach we examined multiple candidate myopia risk 
factors during critical periods of childhood development and ocular 
growth.
Methods: TEDS is a longitudinal birth cohort studied from a 
neurodevelopmental perspective. Subjective refractive error was 
obtained on a subset (n=1991, median age 16.7 years, 42% male, 
25.9% myopic). Candidate myopia risk factors were evaluated in 
five life stages: preconception; perinatal; pre-school (≤ 4 years); 
childhood (≤ 11 years); adolescence (≤ 17 years). Univariable and 
multivariable (adjusted for age, sex and factors significant at any 
earlier life stage) logistic regression models for myopia (≤ -0.75 D) 
at each life stage were constructed. Variance explained and predictive 
ability was assessed using area under the receiver operator curve 
(AUROC) statistics.
Results: Consistent associations were observed with socioeconomic 
factors, educational attainment, reading enjoyment and cognitive 
variables, particularly verbal cognition, at multiple points over the 
life course. In the final multivariable model the following factors 
remained significant: maternal education (myopia odds ratio (OR) 
1.33, 95% CI 1.11-1.59) at preconception, fertility treatment (OR 
0.63, 95% CI 0.43 - 0.92) and summer birth (1.93, 95% CI 1.28 - 
2.90) from the perinatal period, no factors during the preschool or 
childhood life stages, and hours spent playing computer games (OR 
1.03, 95% CI 1.01-1.06) during adolescence. The total variance 
explained by this model was 6.9% (p<0.001) and the AUROC was 
0.71 (95% CI 0.68 - 0.74).
Conclusions: Ocular growth trajectory is associated with multiple 
factors during childhood development in a modern day British 
cohort. We replicate known predictors of myopia, such as maternal 
education, and identify novel associations including computer 
gaming (likely on video game consoles) and fertility treatment. Twin 
modeling on this dataset suggested 14% of refractive error variance 
was due to environmental factors and models examined in this study 
explain up to 7%.
Commercial Relationships: Katie M. Williams, None; 
Ekaterina Yonova, None; Mark J. Simcoe, None; Jelle Vehof, 
None; Pirro G. Hysi, None; Christopher J. Hammond, None
Support: Medical Research Council UK Clinical Research Training 
Fellowship (MEDBACR)
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Risk Factors for Different Severities of Myopia and Hyperopia 
among Multiethnic Preschool Children
Xuejuan Jiang1, 2, Douglas Stram2, Kristina Tarczy-Hornoch3, 4, 
Joanne Katz5, Seang-Mei Saw6, 7, Paul Mitchell8, Kathryn A. Rose9, 
Rohit Varma1. 1Ophthalmology, University of Southern California, 
Los Angeles, CA; 2Preventive Medicine, University of Southern 
California, Los Angeles, CA; 3Ophthalmology, University of 
Washington, Seattle, WA; 4Seattle Children’s Hospital, Seattle, 
WA; 5International Health, Johns Hopkins Bloomberg School of 
Public Health, Baltimore, MD; 6Saw Swee Hock School of Public 
Health, National University of Singapore, Singapore, Singapore; 
7Singapore Eye Research Institute, Singapore, Singapore; 8Centre for 
Vision Research, The Westmead Institute, Sydney, ACT, Australia; 
9Discipline of Orthoptics, University of Technology Sydney, Ultimo, 
NSW, Australia.
Purpose: To identify risk factors associated with different severities 
of myopia and hyperopia among preschool children using pooled 
consortium data.
Methods: The Pediatric Eye Disease Consortium includes 
population-based studies of >17,000 6-72 months old children from 
Los Angeles, CA; Baltimore, MA; Singapore; and Sydney, Australia. 
Comparable parental interview and ocular examination including 
cycloplegic autorefraction were performed. Odds ratios (ORs) and 
95% confidence intervals (CIs) were estimated from multivariate 
regressions of risk factors for refractive error in the right eye.
Results: Astigmatism, study site, race/ethnicity, age, birth weight, 
family income, and vision insurance were associated with mild 
myopia (-0.5D->-2.0D). Children less than 36 months old were >2 
times more likely to have mild myopia as older children. Myopia 
was more common in Baltimore and Singapore. Risk of myopia 
was highest for African American children, followed by Asians 
and Hispanic whites, and was lowest for non-Hispanic whites. For 
moderate/severe myopia (≤-2.0D), astigmatism and race/ethnicity 
were associated with greater magnitude. There was no age difference 
in moderate/severe myopia, and maternal alcohol drinking and 
older age at pregnancy (>35 years) were additional risk factors 
(ORs, 95% CI: 2.62, 1.07-6.42; and 1.72, 1.06-2.80 respectively). 
Astigmatism, study site, race/ethnicity, gender, maternal smoking 
during pregnancy, and lower gestational age were associated with 
mild hyperopia (+2.0D-<+4.0D). Same factors except gender and age 
were associated with moderate/severe hyperopia (≥+4.0D) but with 
greater magnitude. While mild hyperopia was more prevalent before 
1 year of age, moderate/severe hyperopia was more common after 
age 3. ORs associated with maternal smoking during pregnancy were 
1.36 (95% CI: 1.11-1.68) and 1.76 (1.13-2.74) for mild and moderate/
high hyperopia, respectively. Risk for both types of hyperopia was 
highest for non-Hispanic and Hispanic white children and lowest for 
Asians. In addition, family history of strabismus was associated with 
moderate/high hyperopia (OR, 95% CI: 1.99, 1.21-3.28).
Conclusions: By assembling similarly-designed studies, our 
consortium provides greater statistical power to identify additional 
risk factors that were previously undetected. Our results indicate 
that there are unique contributors to different types and severities of 
preschool refractive errors.
Commercial Relationships: Xuejuan Jiang; Douglas Stram, None; 
Kristina Tarczy-Hornoch, None; Joanne Katz, None; Seang-
Mei Saw, None; Paul Mitchell, None; Kathryn A. Rose, None; 
Rohit Varma, None
Support: NEI Grant R21EY025313; and an unrestricted 
Departmental grant from Research to Prevent Blindness, New York, 
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Lifestyle and hyperopia: the Generation R study
Adriana Roth1, Willem Tideman1, Jan Roelof Polling1, 2, B Spek3, 
M.C. Verkaik-Rijneveld4, Vincent Jaddoe1, Caroline Klaver1, 5. 
1Ophthalmology & Epidemiology, Erasmus MC, Rotterdam, 
Netherlands; 2Faculty of Health, University of Applied Sciences, 
Utrecht, Netherlands; 3Clinical Epidemiology, Biostatistics 
& Bioinformatics, University of Amsterdam, Amsterdam, 
Netherlands; 4The Rotterdam Eye Hospital, Rotterdam, Netherlands; 
5Ophthalmology, Radboudumc, Nijmegen, Netherlands.
Purpose: 
Myopia has well established demographic and environmental risk 
factors such as education and time spent outdoors. These risk factors 
are less well recognized for hyperopia. We aimed to study known risk 
factors for myopia in relation to hyperopia in 9-year-old multi ethnic 
urban children in the Netherlands.
Methods: This study was part of the population-based birth-cohort 
study Generation R from Rotterdam, The Netherlands, in which 
1,586 children completed an extensive ophthalmologic examination 
and questionnaires. Cycloplegic refractive error was obtained after 
30 minutes of cyclopentolate 1% instilled 3 times in both eyes. 
Hyperopia was defined as spherical equivalent (SE) of ≥ +2.0 D as 
an average of both eyes. The risk factors European ethnicity, parental 
myopia, outdoor activity (hr/day), reading distance (<30cm), books 
read per week (≥1) and time spent on near work (>15 hr/week) were 
obtained using questionnaires. A combined near work risk score was 
calculated from these last three variables. Risk of hyperopia was 
calculated using multivariable logistic regression adjusted for age and 
gender.
Results: The mean age of the children was 9.8 years (SD ±0.31), 
the mean SE was 0.73 D (SD ±1.30) and 49.7% were girls. The 
prevalence of hyperopia was 9.5% (n= 150). Hyperopic children less 
often had myopic parents (OR 0.64 95% CI 0.45 – 0.91, P = 0.015).  
There was no significant association with European ethnicity (OR 
0.99 95% CI 0.65 – 1.48, P = 0.96), or time spent outdoor (OR 1.11 
95% CI 0.93 – 1.31, P = 0.23). Likewise, neither the near work 
related factors reading distance (OR 0.74 95% CI 0.52 – 1.05,  
P = 0.10), time spent on near work (OR 0.96 95% CI 0.67 – 1.36,  
P = 0.81), and books read per week (OR 0.88 95% CI 0.63 – 1.25,  
P = 0.49), nor the combined risk score (OR 0.40 95% CI 0.14 – 1.19, 
P = 0.10) were significantly associated with hyperopia.
Conclusions: 
This study found that hyperopic children mostly have non-myopic 
parents. Lifestyle factors appeared to have little effect on hyperopia, 
suggesting a more prominent genetic background.
Commercial Relationships: Adriana Roth, None; 
Willem Tideman, None; Jan Roelof Polling, None; B Spek, 
None; M.C. Verkaik-Rijneveld, None; Vincent Jaddoe, None; 
Caroline Klaver, None
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Spectacle correction and reading ability in a school-based vision 
study in inner-city Baltimore
Lucy Mudie1, Amy Huang1, Rani Mukherjee1, Nancy Madden2, 
Robert Slavin2, Josephine Oweye1, David S. Friedman1, 
Michael X. Repka1, Megan E. Collins1. 1Wilmer Eye Institute, Johns 
Hopkins, Baltimore, MD; 2School of Education, Johns Hopkins 
University, Baltimore, MD.
Purpose: Results from the Baltimore Reading and Eye Disease Study 
(BREDS) suggested uncorrected hyperopia is associated with reading 
difficulty for some children. Given that reading proficiency has been 

shown to be important for academic achievement, understanding 
the efficacy and feasibility of school-based eye exams and eyeglass 
distribution to correct hyperopia could be essential to future 
interventions.
Methods: Second and third grade students at 12 Baltimore City 
public schools underwent baseline and follow up vision and 
educational assessments between 2014 and 2016. The baseline 
eye exam included a cycloplegic refraction, and eyeglasses were 
prescribed to children with 1.00D or more hyperopia, 0.50D or 
more myopia, or 1.50D or more astigmatism. Participants were 
given 2 pairs of eyeglasses (one for home and one for school), and 
replacements were provided when needed. A battery of educational 
testing included Woodcock-Johnson III Tests, receptive vocabulary 
tests and Gray Oral reading assessment were performed.
Results: 317 students were enrolled with mean age of 7.9 years; 
84% were self-identified as African American. American Academy of 
Ophthalmology criteria for eyeglass prescription were met by 21.8%, 
however only 6.8% wore glasses at baseline. 209 students were given 
eyeglasses based on study protocol; almost 60% needed at least one 
pair replaced and 20% needed 2 or more replaced. Mean near visual 
acuity improved from 0.1 logMAR at baseline to 0.01 logMAR at 
follow up. Early reading standardized z scores also improved by 
0.16 (p<0.05) in students who received eyeglasses as part of BREDS 
compared to those with normal vision at baseline.
Conclusions: More than half of the students who needed spectacle 
correction per practice guidelines did not have them at baseline. 
Despite high rates of eyeglass loss or breakage, BREDS was able 
to improve near visual acuity and reading scores by conducting eye 
exams and eyeglass distributions at school. Future studies could 
evaluate approaches to increase eyeglass retention and use at school 
to ensure the benefit of spectacle correction is fully gained.
Commercial Relationships: Lucy Mudie, None; Amy Huang, 
None; Rani Mukherjee, None; Nancy Madden, None; 
Robert Slavin, None; Josephine Oweye, None; David S. Friedman, 
None; Michael X. Repka, None; Megan E. Collins, None
Clinical Trial: NCT02607384

Program Number: 3419
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Pseudomyopia in China: Prevalence and impact of inaccurate 
spectacle power among Chinese children of different ages
Catherine Jan2, 1, Meng Tian Kang2, Shiming Li2, Paul Mitchell3, 
Kathryn A. Rose4, Nathan G. Congdon5, Ningli Wang2. 1Psychological 
and Cognitive Sciences, Peking University, Beijing, China; 
2Opthalmology, Beijing Tongren Eye Center, Beijing, China; 
3Ophthalmology, University of Sydney, Sydney, NSW, Australia; 
4University of Technology Sydney, Sydney, NSW, Australia; 
5Preventative Eyecare, Zhongshan Ophthalmic Centre, Guangdong, 
China.
Purpose: It is a common belief in China that much myopia among 
children is “false” and should not be corrected with glasses lest 
they weaken the eyes. We used a longitudinal, population-based 
study to 1) investigate the prevalence of pseudomyopia and over-
minused glasses prescriptions, and 2) test the hypothesis that wearing 
spectacles with over-minused power accelerates progression of 
myopia among Chinese children.
Methods: 2612 Grade 1 children (mean age 6.5±0.5years) and 
1984 Grade 7 children (mean age 13.0±0.5) underwent cycloplegic 
refraction. At 12 months, the follow-up rates were 88.9% and 87.3% 
respectively. Myopia was defined as cycloplegic spherical equivalent 
(SE)≤−0.50 D, and pseudomyopia as SE≤−0.50 D before cycloplegia 
and >−0.50 D after cycloplegia, and over-minused power as the 
child’s current worn SE subtracted from cycloplegic SE. Data from 
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the better-seeing eye were analyzed. Repeated measures analysis 
followed by the Bonferroni post hoc test was used to compare each 
group.
Results: The prevalence of myopia was 5.7% in Grade 1 and 
62.8% in Grade 7, with the prevalence of pseudo-myopia 24.2% 
and 18.9% respectively. Among the 26 (1%) Grade 1 children who 
wore glasses, 16 (62%) were over-minused, while among 767 (39%) 
Grade 7 children with glasses, 137 (18%) were over-minused. In 
the univariate model, being over-minused among Grade 1 children 
was not associated with increase in myopic power over 12 months 
(p=0.79), whereas it was for Grade 7 children (0.151 D of additional 
myopic change for every diopter of over-minusing at baseline, 
p<0.001). In multivariate models, being over-minused among Grade 
7 children was still statistically significantly associated with myopic 
progression (0.014 D for every diopter of over-minusing at baseline, 
p=0.001) though the magnitude was less clinically significant.
Conclusions: In China, the prevalence of both pseudomyopia and 
wear of over-minused spectacles is higher in younger compared to 
older children, suggesting that cycloplegia is not sufficiently widely-
used for pediatric refraction. However, over-minused spectacle 
wear has little clinical effect on myopia progression, suggesting 
that concerns over pseudo-myopia in China may not be entirely 
warranted. Data on a population-based Australian cohort collected 
with similar methods will also be presented.
Commercial Relationships: Catherine Jan, None;  
Meng Tian Kang, None; Shiming Li, None; Paul Mitchell, None; 
Kathryn A. Rose, None; Nathan G. Congdon, None; Ningli Wang, 
None

Program Number: 3420
Presentation Time: 5:00 PM–5:15 PM
Living experiences of people with refractive error – A qualitative 
study from Nepal
Himal Kandel1, Jyoti Khadka1, Mohan Krishna Shrestha2, 
Purushottam Dhungana2, Raju Kaiti3, Rupesh Poudel2, 
Asik Pradhan2, Kishore Pradhan2, Bhagavat Nepal3, 
Konrad Pesudovs1. 1Optometry, Flinders University, Bedford Park, 
SA, Australia; 2Tilganga Institute of Ophthalmology, Kathmandu, 
Nepal; 3Dhulikhel Hospital, Kathmandu University, Kavre, Nepal.
Purpose: Although refractive error is the commonest ocular 
abnormality and the commonest cause of global visual impairment, 
qualitative studies exploring the impact of refractive error in people’s 
lives are sparse. This study was therefore carried out to explore the 
impact of refractive error on quality of life.
Methods: We conducted 101 semi-structured in-depth interviews 
with people having refractive error, with or without corrections. 
Purposive sampling was applied to capture issues of people with 
diverse spectrum of refractive error. The interviews were recorded, 
transcribed and analysed using NVivo Software, Version 11 (QSR 
International Pty Ltd.). The thematic analysis was done using both 
inductive and deductive processes. We compared quality of life 
issues among people with various types of refractive error and among 
people with different refractive corrections.
Results: The median age of the participants was 29 (range: 18 to 74) 
years. More than half were male (n=55) and myopes (n = 56). Almost 
one fifth were surgical emmetropes (n = 19). Twenty-nine participants 
had presbyopia. Nearly half of the participants (n = 47) had 
uncorrected refractive error. In regards to the refractive correction, 
sixty participants used glasses to varying frequency. Similarly 20 had 
surgical correction and 17 used contact lenses.
During thematic analysis, 3,477 comments were coded into 381 
nodes under 8 broad themes: Convenience, Activity limitations, 
Health concerns, Psychosocial well-being, Economic well-being, 

Visual symptoms, Ocular comfort-symptoms and General symptoms. 
Inconveniences wearing glasses was the most important issue in 
glasses wearers. Whereas, possibilities of having side effects or 
complications were the major concerns for participants wearing 
contact lenses. Similarly, concerns regarding the possibility of having 
to wear glasses again due to relapse of refractive error were the 
major concerns for the participants who had refractive surgery. For 
participants with uncorrected refractive error, activity limitations and 
symptoms were the most important issues.
Conclusions: This study enriches the understanding of issues 
important to people with uncorrected and different types of refractive 
corrections. The quality of life issues identified in this study will 
be used to develop item banks to measure refractive error specific 
quality of life for developing country setting.
Commercial Relationships: Himal Kandel, None; Jyoti Khadka, 
None; Mohan Krishna Shrestha, None; Purushottam Dhungana, 
None; Raju Kaiti, None; Rupesh Poudel, None; Asik Pradhan, 
None; Kishore Pradhan, None; Bhagavat Nepal, None; 
Konrad Pesudovs, None
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Ten-year changes in axial length in the Beaver Dam Eye Study
Kristine E. Lee, Barbara E. Klein, Ronald Klein, Mary Rechek. 
Ophthalmology & Visual Sciences, University of Wisconsin-
Madison, Madison, WI.
Purpose: While evidence suggests that refraction may change as 
adults age, there is limited information on the related characteristic 
of axial length in older adults. According to some evidence, axial 
length differs by age cross-sectionally, but little is understood about 
whether the globe changes as a person ages or if the age differences 
result from cohort effects. The purpose of this analysis is to examine 
changes in axial length measured at up to three time points in a ten-
year period in adults over 60 years of age in the population-based 
Beaver Dam Eye Study.
Methods: Axial length (AL) was measured using partial coherence 
laser interferometry (IOL Master, Carl Zeiss, Germany) in adults 
between 58 and 100 years of age during examinations approximately 
five years apart between 2003 and 2016. The ten-year change in AL 
was calculated by subtracting the first measure from the last measure 
for the 1,601 eyes from 807 people with data at the 10-year follow-
up. Axial length from the right eye across all visits was used to 
evaluate cohort effects using a linear regression model with age and 
year of birth categories. The cohort analysis included 4,384 person-
visits (640 people had 1 visit; 696 had 2; and 784 had 3). All models 
were linear regression models with generalized estimating equations 
to account for multiple records from the same person.
Results: The mean AL is longer in men and decreases with age from 
23.9 mm in 58-64 year olds to 23.4 in 80+ year olds (decrease of 
0.08 mm per 5 years of age, p<0.001, adjusting for gender) at the 
first examination. The 10-year change in AL ranges from -1.30 to 
1.02 with mean (SD) change of 0.027 (0.111). A change > 0 indicates 
the axial length is longer at the follow-up visit. The change does not 
vary by sex (0.039 in F, 0.023 in M) but gets smaller with age, such 
that persons over the age of 75 years have slightly shorter AL at the 
follow-up visit (figure 1). Further, there appears to be a cohort effect, 
such that individuals of a similar age, but born more recently, have 
longer AL (figure 2). After accounting for year of birth, there are no 
longer significant differences in AL with age.
Conclusions: Axial length does not change much over time in adults 
over the age of 60 years, but may be getting shorter after the age 
of 75. The age differences observed in cross-sectional studies may 
largely be due to cohort effects and not actual aging changes.
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