
ARVO 2017 Annual Meeting Abstracts

These abstracts are licensed under a Creative Commons Attribution-NonCommercial-No Derivatives 4.0 International License. Go to http://iovs.arvojournals.org/ to 
access the versions of record.

539 Cataract/Reporting of Research
Thursday, May 11, 2017 11:30 AM–1:15 PM
Exhibit/Poster Hall  Poster Session
Program #/Board # Range: 5713–5727/B0251–B0265
Organizing Section: Clinical/Epidemiologic Research

Program Number: 5713 Poster Board Number: B0251
Presentation Time: 11:30 AM–1:15 PM
Fragility of Results in Ophthalmology Randomized  
Controlled Trials
Carl Shen1, Isabel Shamsudeen1, Forough Farrokhyar2, 
Kourosh Sabri1, 3. 1Ophthalmology, McMaster University, Hamilton, 
ON, Canada; 2Epidemiology and Biostatistics, McMaster University, 
Hamilton, ON, Canada; 3McMaster Paediatric Eye Research Group, 
McMaster University, Hamilton, ON, Canada.
Purpose: P-values are widely used in medical studies to indicate 
statistical significance but recent literature has highlighted the 
potential pitfalls in their interpretation. The purpose of this literature 
review was to determine the robustness of statistically significant 
dichotomous outcomes published in ophthalmology randomized 
controlled trials (RCTs) through the Fragility Index (FI). The FI is 
a novel measure calculated by iteratively changing a patient from a 
non-event to an event in the treatment group, keeping overall trial 
group numbers stable, until statistical significance is lost.
Methods: A literature search (MEDLINE) was performed for all 
RCTs published in top ophthalmology journals, and ophthalmology-
related RCTs published in high-impact journals in the past 10 years. 
Two reviewers independently screened 1811 identified articles 
for inclusion if they (1) were an ophthalmology-related trial, (2) 
had a 1:1 prospective study design, and (3) reported a statistically 
significant dichotomous outcome in the abstract. All relevant data, 
including outcome, p-value, number of patients in each group, 
number of events in each group, number of patients lost to follow-
up, and trial characteristics were extracted. The FI of each RCT was 
calculated and correlations between FI and trial parameters were 
determined. Lower FI values represent more fragile results.
Results: The 156 included articles had a median total sample size 
of 89 patients/eyes (range: 13-2593), and a median total number of 
events of 27.5 (range: 4-2217). The median Fragility Index of the 
included trials was 2 (range: 0-48), which means that if 2 non-events 
were switched to events in the treatment group, the result would 
lose its statistical significance. A quarter of all trials had a FI of 1 
or less, and 75% of trials had a FI of 6 or less. The FI was less than 
the number of patients/eyes lost to follow up in 52.6% of trials. A 
positive correlation was found between FI and total trial sample size 
and total number of events. FI and reported p-value for included 
outcomes were negatively correlated.
Conclusions: In ophthalmology trials, statistically significant 
dichotomous results are often fragile, meaning that a difference 
of only a few events can change the statistical significance of the 
result. An application of the Fragility Index in RCTs may aid in the 
interpretation of results.
Commercial Relationships: Carl Shen, None; Isabel Shamsudeen, 
None; Forough Farrokhyar, None; Kourosh Sabri, None
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Visual acuity reporting in clinical research publications
Brittany Tsou, Neil Bressler. Retina Division – Wilmer Eye Institute, 
Johns Hopkins University School of Medicine, Baltimore, MD.
Purpose: Although visual acuity (VA) in publications can be reported 
in different ways, e.g., Snellen format (20/40) or non-Snellen 
formats (including logarithm of the Minimum Angle of Resolution 

[logMAR], e.g., 0.3, Early Treatment Diabetic Retinopathy Study 
[ETDRS] letter score, e.g., 70, decimal notation, e.g., 0.50, or metric 
fractional notation, e.g., 6/12), a study in 2011 suggested many 
ophthalmologists do not understand Snellen equivalents of logMAR 
or ETDRS letter scores. As a result, some journals since at least 2013 
have instructed authors to provide approximate Snellen equivalents 
(20/20, 20/40 etc.) next to VA not in Snellen format. This study 
evaluates how authors currently report VA, and whether they provide 
Snellen equivalents for non-Snellen formats.
Methods: We reviewed VA reporting among all articles published 
in 3 ophthalmology clinical journals (JAMA Ophthalmology, 
Ophthalmology, and American Journal of Ophthalmology) from 
November 2015 through October 2016. We determined occurrence of 
various VA reporting formats and how frequently VA reports in non-
Snellen format provided Snellen equivalents.
Results: Of the 1425 articles reviewed, 555 (38.9%) provided a 
VA measurement. Of these, 281 (50.6%) used Snellen format; 274 
(49.4%) used a non-Snellen format. Of the 274 articles reporting 
VA in a non-Snellen format, 167 (60.9%) used logMAR, 59 (21.5%) 
used ETDRS letter score, 28 (10.2%) used decimal notation, and 
20 (7.3%) used metric fractional notation. Among those using a 
non-Snellen format, 76 (27.7%) provided a Snellen equivalent and 
198 (72.3%) only used a non-Snellen format, including 109 (55.1%) 
providing VA only using logMAR and 45 (22.7%) providing VA only 
using ETDRS letter score.
Conclusions: Although prior studies suggested many 
ophthalmologists do not understand Snellen equivalents of logMAR 
or an ETDRS letter score, and some journals recently have instructed 
authors to provide a Snellen equivalent when VA is not in Snellen 
format, about half of all articles in 3 ophthalmology clinical journals 
still fail to do so. Since many U.S. ophthalmologists familiar with 
Snellen format may not comprehend non-Snellen formats easily, 
these data suggest that editors and publishing staff should encourage 
authors to provide Snellen equivalents whenever VA data are reported 
in a non-Snellen format to improve ease of understanding VA 
measurements.
Commercial Relationships: Brittany Tsou, None; Neil Bressler, 
American Medical Association (F)
Support: Wilmer Retina Division Research Fund
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Discrepancies Between Peer-Reviewed Publications and Clinical 
Trial Registries in Ophthalmology
Lynn W. Sun, Daniel J. Lee, Jamie A. Collins, Timothy C. Carll, 
Khalid Ramahi, Scott J. Sandy, Jackson G. Unteriner, 
David V. Weinberg. Ophthalmology, Medical College of Wisconsin, 
Milwaukee, WI.
Purpose: Clinical trial registries such as ClinicalTrials.gov are 
intended to increase clinical research transparency by documenting 
all trial designs and outcomes. However, Hartung et al (2014) noted 
discrepancies between registries and peer-reviewed publications in 
general medical literature. We attempted to quantify discrepancies in 
the ophthalmic literature.
Methods: Clinical trials published in 2014 in the American Journal 
of Ophthalmology, Ophthalmology, or JAMA Ophthalmology 
were reviewed. Observational, retrospective, uncontrolled, or post 
hoc studies were excluded to yield a sample size of 106 articles. 
If possible, articles were matched to registry entries and assessed 
for consistency in design, results, and/or funding. Each article was 
independently assessed by two reviewers and adjudicated by a third. 
Omission, transposition, or addition of interventions and/or methods 
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were considered discrepant in descriptive data. Differences of ±0.1 
were considered discrepant in numeric data.
Results: No matching registry entries were found for 32 studies 
(30.2%). Six studies were found in international registries. The 
remaining 68 studies were analyzed. Discrepancies were identified in:
1) Study design: specific interventions, 11.8% inconsistent (I); 
sample size, 7.4% (I), 75.0% unreported in registry and/or paper 
(U); study type, 23.5% (I); primary outcome measure (POM), 47.1% 
(I); analysis methodology, 1.5% (I), 76.5% (U); secondary outcome 
measure (SOM) design, 48.5% (I), 26.5% (U)
2) Study results: POM results, 14.7% (I), 55.9% (U); SOM results, 
26.5% (I), 60.3% (U); serious adverse events 20.6% I, 66.2% (U)
3) Funding sources: 11.8% (I)
Conclusions: Registry data could not be found for a high proportion 
of published clinical trials in ophthalmologic literature. For studies 
with registry data, widespread discrepancies existed between 
published and registered data at rates similar to those reported for 
general medical literature. In many cases, discrepancies reflect 
missing data; in others, explicit deviations in methodology and/or 
data were found. Although valid reasons may exist for discrepancies 
between registry and publication, such variations may also represent 
post hoc modifications in study design and analysis. Registries do 
appear to provide some transparency in the planning and execution of 
clinical trials, but also reveal inconsistencies in information between 
the two sources.
Commercial Relationships: Lynn W. Sun, None; Daniel J. Lee, 
None; Jamie A. Collins, None; Timothy C. Carll, 
None; Khalid Ramahi, None; Scott J. Sandy, None; 
Jackson G. Unteriner, None; David V. Weinberg, None
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Citation Rates of Open-Access and Non-Open Access Clinical 
Studies in Leading Ophthalmology Journals
Michael Mimouni, Yoreh Barak, Yinon Shapira, Itzchak Beiran, 
Eytan Z. Blumenthal, Shiri Zayit-Soudry. Ophthalmology, Rambam 
Health Care Campus, Atlit, Israel.
Purpose: To compare the citation rates of open-access (OA) and 
non-open access (non-OA) ophthalmology publications over a period 
of 10 years.
Methods: Using the PubMed Search engine, we conducted an 
observational study of citations rates of clinical study publications 
from 6 leading ophthalmology journals between January 2005 and 
December 2014. All publications were categorized as either OA (free 
full-text accessible from PubMed) or non-OA and data regarding 
characteristics with possible effect on outcome measures were 
collected. Main outcome measures included the likelihood of the OA 
publications surveyed to be cited at least once compared to non-OA 
publications, and the accrued rates of citations of OA versus non-OA 
publications.
Results: Of the 1,984 published articles included in the study, 20.9% 
(n=415) were OA. Multivariate analysis, adjusted for the year of 
publication, identified study group collaboration (OR=4.99), higher 
number of listed authors (OR=1.13), and OA publication (OR=2.52) 
(p<0.001) to be associated with a higher likelihood of being cited 
at least once. Overall, OA publications accrued higher citation rates 
compared to non-OA publications (14.6 ± 23.4 versus 9.3 ± 15.3, 
p<0.001). Additional factors associated with higher accumulated 
citation rates were publications in general ophthalmology journals 
(12.5 ± 19.3 versus 6.3 ± 7.3 for subspecialty journals, p<0.001), 
study group collaboration (20.9 ± 28.4 versus 8.6 ± 12.1, p<0.001), 
first author affiliated with the USA (15.4 ± 22.6 versus 8.2 ± 11.2, 

p<0.001), NIH funding (17.1 ± 25.2 versus 10.0 ± 15.3, p<0.001) 
and higher number of authors (r=0.28, p<0.001). After adjustment of 
multivariate analysis for the year of publication, factors associated 
with higher accumulated citation rates were number of listed 
authors (F=85.31), study group collaboration (F=55.84), USA 
affiliation (F=27.01) and publication in general ophthalmology 
journals (F=7.45) (p<0.001), while OA publications were no longer 
significantly associated with higher citation rates (F=2.54, p=0.11).
Conclusions: Though OA ophthalmology publications are more 
likely to receive at least one citation, in the long run, they are not 
associated with overall higher citation rates compared to non OA 
ophthalmology publications.
Commercial Relationships: Michael Mimouni, None; 
Yoreh Barak, None; Yinon Shapira, None; Itzchak Beiran, None; 
Eytan Z. Blumenthal, None; Shiri Zayit-Soudry, None
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Trends in prevalence of self-reported cataracts in Canada
Yaping Jin1, 2, Ge Yang3, Yvonne M. Buys1, Graham E. Trope1. 
1Ophthalmology & Vis Sci, University of Toronto, Toronto, ON, 
Canada; 2Dalla Lana School of Public Health, University of Toronto, 
Toronto, ON, Canada; 3School of First Clinical Medicine, Southern 
Medical University, Guangzhou, China.
Purpose: In 2004, all Canadian provincial governments launched 
a wait time strategy to shorten wait times for cataract surgery. It 
is unknown if this strategy was associated with reduced number 
of Canadians with cataracts post-2004. We provided population 
estimates 5 years after the wait time strategy was introduced and a 
9-year trend in self-reported prevalence of cataracts in Canada from 
2001 to 2009.
Methods: Analyses were based on self-reported data for individuals 
aged 45+ from 4 nationwide surveys: the Canadian Community 
Health Survey (CCHS) in 2000/2001 (n=60,569), 2003 (n=68,036), 
2005 (n=66,475) and the CCHS Healthy Aging in 2008/2009 
(n=30,849). Age- and sex-standardized prevalence was calculated for 
comparisons.
Results: An estimated 1,341,600 Canadians had cataracts in 
2008/2009. This represents an increase of 411,500 (or 44.2%) 
cataract patients compared to 2000/2001. The age- and sex-
standardized prevalence increased from 8.9% in 2000/2001 to 10.2% 
in 2008/2009 (p<0.05).
The increase was greater in individuals without secondary school 
education (34.7%) than those with secondary school education or 
higher (19.1%, p<0.05), in non-whites aged 65+ (33.1%) than whites 
aged 65+ (10.3%, p<0.05).
Across provinces, the lowest age-standardized prevalence was seen 
in Newfoundland and Labrador (5.6%-8.0%), and the highest in 
Saskatchewan (9.7%-13.4%). Saskatchewan also had the longest 
median wait times for cataract surgery (118 days in 2008) and the 
lowest number of ophthalmologists per 100,000 population (1.96 vs. 
3.35 national average in 2012). The prevalence in Ontario was most 
stable, ranging from 9.9% in 2000/2001 to 10.2% in 2008/2009.
Conclusions: Despite efforts to reduce wait times for cataract surgery 
post 2004, the prevalence of cataracts increased between 2001 and 
2009, particularly in individuals with low levels of education and 
non-white seniors. Estimated 1.3 million Canadians had cataracts 
in 2008/2009. Studies are needed to understand reasons behind this 
increase.
Commercial Relationships: Yaping Jin, None; Ge Yang, None; 
Yvonne M. Buys, None; Graham E. Trope, None
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Support: Funding support: CIHR (Canadian Institutes of Health 
Research)
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SLCO1B1 gene, statin use and incidence of age-related cataract: 
The Blue Mountains Eye Study
Ava G. Tan1, Annette Kifley1, Barbara E. Klein2, Kristine E. Lee2, 
Sudha K. Iyengar3, 4, Gyungah Jun5, Elizabeth G. Holliday6, 
Rodney J. Scott6, 7, Yik Y. Teo8, 9, Ching-Yu Cheng8, 10, Tien Y. Wong10, 11, 
Robert Cumming12, Paul Mitchell1, Jie Jin Wang1. 1Centre for 
Vision Research, The Westmead Institute for Medical Research, 
The University of Sydney, Sydney, NSW, Australia; 2Department of 
Ophthalmology and Visual Sciences, School of Medicine and Public 
Health, University of Wisconsin-Madison, Madison, WI; 3Department 
of Epidemiology and Biostatistics, Case Western Reserve University, 
Cleveland, OH; 4Department of Ophthalmology and Visual Sciences, 
Case Western Reserve University, Cleveland, OH; 5Andover Product 
Creation Innovation System, Esai Inc., Andover, MA; 6Centre for 
Clinical Epidemiology and Biostatistics, and School of Medicine and 
Public Health, University of Newcastle, Newcastle, NSW, Australia; 
7Hunter Medical Research Institute and Hunter Area Pathology 
Service, Newcastle, NSW, Australia; 8Saw Swee Hock School 
of Public Health, National University of Singapore, Singapore, 
Singapore; 9Department of Statistics and Applied Probability, 
National University of Singapore, Singapore, Singapore; 10Singapore 
Eye Research Institute, Singapore National Eye Centre, Singapore, 
Singapore; 11Graduate Medical School, Duke-NUS, Singapore, 
Singapore; 12School of Public Health, The University of Sydney, 
Sydney, NSW, Australia.
Purpose: There have been inconsistencies among population-based 
studies regarding the association of statins with cataract development. 
While there are numerous genes involved in the statin pathway, 
polymorphisms of the SLCO1B1 gene have been associated with 
impaired statin metabolism leading to high statin concentration. We 
aim to investigate associations between SLCO1B1 polymorphisms, 
statin use and age-related cataract in a longitudinal population-based 
study.
Methods: Of the survivors of 3654 participants of the Blue 
Mountains Eye Study examined at baseline (1992-4), 2334 
(75.8%) and 1952 (76.7%) were followed 5 and 10 years later. Eye 
examinations including lens photography were conducted at each 
visit. Cataract was graded using the Wisconsin Cataract Grading 
System. Statin use was self-reported. DNA was extracted from blood 
samples. Select genotyped SLCO1B1 SNPs (n=10) were assessed 
for associations with cumulative 5 and 10 year incident cataract. 
Hazard ratios (HR, 95% CI) were estimated using discrete logistic 
regression adjusting for age, sex, smoking status, hypertension, 
diabetes, myopia, inhaled and oral steroids and education level. 
Gene-environment interactions were examined. Adjustment for 
multiple testing of SNPs using a correction based on the number of 
independent tests accounting for LD among SNPs, a p value of .008 
was considered statistically significant for multiple testing across 6 
SNPs.
Results: Among statin users, incidence of cortical, nuclear and 
posterior subcapsular cataract was 16.0%, 32.4% and 5.6%, 
respectively, compared with 23.0%, 29.9%, 7.0% in non-statin users. 
No SNPs were significantly associated with incidence of any cataract 
type nor were any significant interactions found between SNPs and 
statin use. However, the strongest gene-environment interaction was 
suggested between rs4149013 and statin use for incident cortical 
cataract (p=.017). Stratified analysis by rs4149013 genotype showed 
non-significant decreased risk of cortical cataract among statin users 

with AA genotype (HR 0.44, 95% CI 0.17-1.11, p=.081), but non-
significant increased risk among statin users with GA/GG genotype 
(HR 8.35, 95% CI 1.03-67.44, p=.047).
Conclusions: Our finding suggested a differential effect of statin use 
on incident cortical cataract by SLCO1B1 genotypes. Investigating 
effect of other genes involved in the statin pathway are planned. 
Further studies with larger samples are warranted.
Commercial Relationships: Ava G. Tan, None; Annette Kifley, 
None; Barbara E. Klein, None; Kristine E. Lee, 
None; Sudha K. Iyengar, None; Gyungah Jun, None; 
Elizabeth G. Holliday, None; Rodney J. Scott, None; 
Yik Y. Teo, None; Ching-Yu Cheng, None; Tien Y. Wong, None; 
Robert Cumming, None; Paul Mitchell, None; Jie Jin Wang, None
Support: Australian NHMRC grant nos. 974159, 211069, and 
1031058 and Australian NHMRC postgraduate research scholarship 
GNT1094094.
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Associations between the gut microbiome, a healthy diet, and age-
related nuclear cataract
Ekaterina Yonova1, Ruth Bowyer1, Matt Jackson1, 
Katie M. Williams1, 2, Mark Simcoe1, Claire J. Steves1, 
Christopher J. Hammond1, 2. 1Twin Research and Genetic 
Epidemiology, King’s College London, London, United Kingdom; 
2Ophthalmology, King’s College London, London, United Kingdom.
Purpose: A healthy diet, rich in antioxidants, is protective against 
age-related cataract. The gut microbiome is increasingly implicated in 
health and disease. In this pilot study we aimed to establish whether 
the Healthy Eating Index (HEI, a measure of diet quality) was 
associated with age-related nuclear cataract (ARNC) and whether this 
association was mediated by specific classes of gut microbiota.
Methods: ARNC measurements, 16S gut microbiome operational 
taxonomic units (OTUs) and the HEI calculated from EPIC food 
frequency questionnaires (FFQ) were available for 757 white female 
twins (mean age of 62.4, range 45.2-83.6) from the TwinsUK cohort. 
The median time between FFQ completion and eye examination or 
fecal sampling was 1 year and 5 years respectively. All associations 
were tested using linear and stepwise backwards regression models 
taking into account family structure. We adjusted for age at eye 
visit, age at FFQ/fecal sampling, body mass index, and technical 
covariates. The threshold to account for multiple testing was 
calculated using the number of effective tests method. Mediation was 
explored using Sobel-Goodman test.
Results: HEI was inversely associated with nuclear cataract 
(P<0.0001). Sixty OTUs (FDR of 5%) were associated with HEI 
and were tested for association with ARNC. Three HEI-associated 
OTUs were associated with ARNC. An OTU mapping to the 
Ruminococcaceae family of bacteria was the most significantly 
associated (β(SE)=-0.02(0.01); P=0.004), but did not survive 
correction for multiple testing (α=0.003). Ruminococcaceae bacteria, 
which are important for gut health, were positively associated with 
HEI. The Mogibacteriaceae (β(SE)=0.02(0.01); P=0.02) family was 
negatively associated with HEI also supporting the protective effect 
of HEI. The effect of HEI on ARNC was not mediated by the bacteria 
as suggested by the Sobel-Goodman test (P=0.06).
Conclusions: Our results confirm the protective link between 
nuclear cataract and a healthy diet, and while we found several gut 
microbiota associated with nuclear cataract (and a healthy diet), we 
found no statistical evidence of the bacteria mediating the effect of 
diet on cataract. A larger sample size and better matching of sampling 
dates would afford better power to detect the effects of bacterial 
classes on nuclear cataract formation.
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Commercial Relationships: Ekaterina Yonova, None; 
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None; Mark Simcoe, None; Claire J. Steves, None; 
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Support: BBSRC PhD funding
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Influence of ocular UV exposure on risk of cataract in Chinese
Hisanori Miyashita, Natsuko Hatsusaka, Yusuke Seki, Aya Nakano, 
Masami Kojima, Yutaka Kawakami, Eri Kubo, Hiroshi Sasaki. 
Department of Ophthalmology, Kanazawa Medical University, 
Kahoku, Japan.
Purpose: We examined the relationship between cumulative ocular 
ultraviolet exposure (COUV) in Chinese Han people living in a mid-
latitude, subtropical and tropical areas and 5 types of cataract.
Methods: An ocular epidemiological investigation was conducted 
in 1801 Chinese Han adults aged >40 (58.2±10.1yrs), comprising 
636 of Taiyuan City, China (37°52′N, aged 60.4±8.9 yrs), 715 
residents of Taichung City, Taiwan (24°09′N, aged 55.1±10.2 yrs), 
and 450 of Sanya City, China (18°15′N, aged 60.0±10.4 yrs). COUV 
was determined from self-reported cumulated time spent outdoors, 
frequency of use of glasses and/or hats, and ambient UV intensity. 
Cortical (COR), nuclear (NUC) and posterior subcapsular cataract 
(PSC) were classified by WHO classification system and waterclefts 
and retrodots by Kanazawa Medical University classification system 
under maximum mydriasis by one ophthalmologist using a slit lamp 
microscope. We classified cumulated UV exposure as akin to being 
outdoors 4 hours a day for 50 years in Taiyuan City, China with no 
eye protection as group COUV1; double that as group COUV2; 
threefold, as group COUV3 and fourfold, as group COUV4. The 
risks of 5 types of cataracts in groups COUV 2, 3, and 4 compared to 
group COUV1 were investigated using logistic regression analysis 
after adjusting for age, gender, diabetes and axial length.
Results: There was no significant difference in risk of COR among 
all COUV groups. The risks of NUC in groups COUV2, 3 and 4 
were 1.7, 6.9 and 11.5 (odds ratio for COUV1) (p<0.05). The risk of 
retrodots in COUV4 was 1.89 (p<0.05) and waterclefts in COUV2 
and 3, 0.67 and 0.42 (p<0.05).
Conclusions: This study indicates the possibility that Chinese Han 
with higher ocular UV exposure may have elevated risk of nuclear 
and retrodots cataracts. Since the risk of waterclefts reduced as 
cumulated ocular UV exposure increased, there is a possibility 
that indoor activities that require near vision may pose a risk of 
waterclefts.
Commercial Relationships: Hisanori Miyashita, None; 
Natsuko Hatsusaka, None; Yusuke Seki, None; Aya Nakano, 
None; Masami Kojima, None; Yutaka Kawakami, None; 
Eri Kubo, None; Hiroshi Sasaki, None
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Relationships of Macular Pigment Optical Density (MPOD) to 
Cataract Extraction in the Second Carotenoids in Age-Related 
Eye Disease Study (CAREDS 2), an ancillary study of the 
Women’s Health Initiative (WHI) Observational Study
Zhe Liu1, Sapna Gangaputra2, Elizabeth Johnson3, Billy Hammond4, 
Robert B. Wallace5, Lesley Tinker6, D.Max Snodderly7, Gloria Sarto8, 
Julie A. Mares1. 1Ophthalmology & Visual Science, University 
of Wisconsin Madison, Madison, WI; 2Lab of Immunology, 
National Eye Institute, Bethesda, MD; 3Jean Mayer USDA Human 
Nutrition Research Center on Aging, Tufts University, Boston, MA; 
4Psychology, University of Georgia, Athens, GA; 5Epidemiology, 
University of Iowa School of Public Health, Iowa City, IA; 6Cancer 
Prevention Research Prog, Fred Hutchinson Cancer Research Center, 
Seattle, WA; 7Department of Human Ecology, Division of Nutritional 
Sciences, The University of Texas, Austin, TX; 8Obstetrics & 
Gynecology, University of Wisconsin, School of Medicine and Public 
Health, Madison, WI.
Purpose: Concentrations of lutein (L) and zeaxanthin (Z), in the 
central retina are correlated with those in the lens epithelium, 
where they also selectively accumulate and have been observed 
to protect against damage due to UV light and oxidative stress, 
otherwise thought to promote cataract development. We assessed 
whether higher MP optical density (MPOD) is associated with lower 
incidence of cataract extraction.
Methods: Baseline MPOD at 0.5 degrees (relative to a reference 
of 7 degrees) was determined at CAREDS study visits (2001-2004) 
using heterochromatic flicker photometry in 1804 women 55-84 
years of age. A total of 959 women (free of cataract extraction and 
eye trauma at baseline) who were not lost to follow-up in the WHI 
were included; 774 of whom survived during the follow-up period. 
Incident cataract extraction was reported in 407 women (53%), 
in WHI extension II questionnaires (year 4: 2013-2014). Several 
previous studies indicate higher risk of death in individuals with 
cataracts. To evaluate the potential impact of the competing risk of 
death on the relationships of MPOD to cataract extraction, we also 
investigated the relationship of MPOD to the combined outcome of 
cataract extraction and death over the same time period.
Results: There was a trend for reduced risk of cataract extraction 
in women in the highest, vs. lowest MPOD quintile (OR (95% 
confidence interval) = 0.61 (0.37, 1.01) P for Trend = 0.09, after 
adjustment for age, and 0.62 (0.37, 1.03) after further adjustment 
for hormone therapy, smoking, and heavy alcohol intake. The 
associations were not attenuated by further adjustment for shared 
risk factors for low MPOD and cataract (obesity, diabetes, and 
low healthy eating index): OR (95%CI) = 0.58 (0.34, 1.00)). The 
age- adjusted OR (95%CI) for the combined outcome of cataract 
extraction and mortality among women in high vs. low MPOD 
quintiles was: (0.50 (0.31, 0.81); P Trend = 0.01), which reduced 
to (0.53 (0.32, 0.89; P Trend = 0.04), after adjustment for the same 
potential confounders and shared risk factors.
Conclusions: There was a protective trend for low risk of cataract 
extraction among women with high MPOD, which may be 
underestimated by the competing risk of mortality in women with 
low MPOD.
Commercial Relationships: Zhe Liu, None; Sapna Gangaputra, 
None; Elizabeth Johnson; Billy Hammond, None; 
Robert B. Wallace, None; Lesley Tinker, None; D.Max Snodderly, 
None; Gloria Sarto, None; Julie A. Mares, None
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Risk Factors for Lens Opacities in a Population-based Cohort 
of Adult Chinese Americans: The Chinese American Eye Study 
(CHES)
Mina Torres1, Charlotte E. Joslin2, Roberta McKean-Cowdin3, 
Xuejuan Jiang1, Farzana Choudhury1, 3, Rohit Varma1. 
1Ophthalmology, University of Southern California, Los Angeles, 
CA; 2Ophthalmology, University of Illinois, Chicago, Chicago, 
IL; 3Preventive Medicine, University of Southern California, Los 
Angeles, CA.
Purpose: To evaluate the risk factors for nuclear, cortical and 
posterior subcapsular (PSC) lens opacities in adult  
Chinese-Americans, CHES.
Methods: Data for these analyses was derived from CHES, a 
population-based sample of adult Chinese Americans. All participants 
underwent a home interview and a comprehensive eye examination, 
including assessment of the lens at the slit lamp–based Lens 
Opacities Classification System II (LOCS II). Lens opacities were 
defined by a grade > 2 in either eye. Participants were considered to 
have nuclear only, cortical only or PSC only if that was the only type 
of opacity present in both eyes. The reference group was participants 
who had a LOCS II grading but no opacities. Chi-square tests and 
univariate logistic regression were used to evaluate the associations 
of the risk factors, adjusted for age and gender. Multivariate analyses 
were performed to evaluate the association between independent 
socio-demographic and biological factors with each opacity type. 
PSC opacities had only 7 cases and were not able to assess the risk 
factor associations. All statistical testing was conducted at the 0.05 
significance level, using SAS (SAS Institute, Cary, NC).
Results: Of the 5,782 eligible subjects, 4,582 (79.2%) completed 
the eye examination. Of the participants with LOCS II grading 
(n=4,234), 927 (21.9%) had nuclear-only opacities, 386 (9.1%) had 
cortical-only, 7 (0.2%) had PSC-only opacities, and 2,363 had no 
opacities. The nuclear only group had a higher mean age (62 years, 
SD ±8) compared to the no opacities (mean age was 57 years, SD ± 
6), p<0.0001. Multivariate analyses revealed that older age (OR=1.5), 
higher waist-to-hip ratio (WHR), (OR=1.3), HDL levels (OR=1.2), 
high systolic blood pressure (OR=1.1) and having diabetes mellitus 
(OR=1.5) were independently associated with nuclear opacities, all 
p<0.01; and older age, family history of cataracts (OR=1.5), diabetes 
mellitus (OR=1.6) and shorter stature (OR=1.4) were associated with 
cortical opacities, all p <0.01.
Conclusions: CHES identified several sedentary lifestyle-related 
outcomes associated with lens opacities, including higher WHR, 
higher systolic blood pressure and presence of diabetes. Improved 
glycemic control, blood pressure control and a more active lifestyle 
may help reduce the burden of vision loss associated with lens 
opacities.
Commercial Relationships: Mina Torres, None; 
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Dietary Nutrients and Age-Related Cataract in the Age-Related 
Eye Disease Study: A Study of Prevalence, Incidence, and 
Progression to Cataract Extraction
Lauren Doss1, Tanya Glaser2, Elvira Agron2, Traci E. Clemons2, 
JohnPaul SanGiovanni2, Emily Chew2. 1New York Medical College, 
Valhalla, NY; 2National Eye Institute, Bethesda, MD.
Purpose: To evaluate relationships of dietary nutrient intake with 
baseline status and incidence of age-related cataract in the Age-
Related Eye Disease Study (AREDS).
Methods: In this nested case-control and prospective study from a 
multi-center phase 3 randomized clinical trial, we estimated baseline 
nutrient intake with a validated food frequency questionnaire and 
ascertained cataract presence, severity, and progression from annual 
photographs across a 12 year (y) period. We applied repeated 
measures logistic regression to examine the baseline nutrient-cataract 
relationships, and Cox regression in the incident analysis. Analysis of 
cataract prevalence included 6129 eyes of 3115 participants collected 
over 10.4 years. Analyses of cataract incidence included 6046 eyes of 
3073 participants over a 10.5 year period.
Results: Intake of vitamin A (see Table 1 and 2 for Odds Ratios), 
copper, zinc, magnesium, calcium, and lactose was associated 
with decreased baseline prevalence of at least moderate nuclear 
cataract. Cholesterol, linoleic acid, monounsaturated fat, and oleic 
acid were associated with increased incidence of nuclear cataract. 
Vitamin E and Niacin were associated with decreased incidence of 
nuclear cataract. Arachidonic acid was associated with an increase in 
progression to cataract extraction.
Conclusions: Dietary intake of certain nutrients may be associated 
with cataract incidence and prevalence. Specifically, vitamin A, 
copper, magnesium, calcium and lactose were associated with a 
decreased baseline prevalence of mild and moderate nuclear cataract, 
while various fatty acids conferred significant risk for prevalence or 
incidence of nuclear cataract.
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Table 1. Heat map depicting hazard ratios for nutrients and the 
prevalence of nuclear and cortical cataracts by comparing highest vs. 
lowest energy adjusted intake quintiles

Table 2. Heat map depicting hazard ratios for nutrients and the 
progression of nuclear, cortical, and PSC cataracts by comparing 
highest vs. lowest energy adjusted intake quintiles

Commercial Relationships: Lauren Doss, None; Tanya Glaser, 
None; Elvira Agron, None; Traci E. Clemons, None; 
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Cotton-Tip Applicator Lid Retraction Intravitreal Injections and 
Cataract Associations
joseph J. raevis, Amirfarbod Yazdanyar, Johnny X. Li, Azam Zaki, 
Fahd Yazdanie, Eric Shrier. Ophthalmology, SUNY Downstate 
Medical Center, Brooklyn, NY.
Purpose: The cotton-tip applicator (CTA) method for lid retraction is 
a new technique for elevating the eyelid during intravitreal injections 
and one that has yet to be fully established as equivalent to other 
methods. We describe the first retrospective, observational clinical 
study to examine the effects that superior temporal intravitreal 
injections have on cataract development and intraocular pressure 
(IOP) changes after cataract surgery.
Methods: We performed a retrospective chart review of 479 
consecutive charts from patients receiving superior temporal quadrant 
intravitreal injections of Bevacizumab and Aflibercept using the 
CTA Technique. Of these patients, 263 had multiple intravitreal 
injections and were included in this study. The reason for intravitreal 
therapy, preoperative and postoperative IOP, cataract development 
that required surgery, and best corrected visual acuity (BCVA) were 
collected for all patients.
Results: Of the 263 patients examined, 18 patients developed a 
total of 24 visually significant cataracts that warranted surgery. 
African Americans comprised 53% of the patients in this study, with 
Caucasians, Hispanics and Asians representing 30%, 10% and 4% 
respectively. Males and females were equally represented at 50%, 
but 15 cataracts developed in males while 9 cataracts developed 
in females (p= 0.22), no cataracts developed within 1 week of 
intravitreal therapy. Diabetic macular edema, macular degeneration, 
and vein occlusions were the most common indications for therapy, 
accounting for 38%, 37% and 20% of patients respectively. After 
cataract surgery, the average IOP declined by 2.2mmHg (SD pre-OP= 
4.7, SD post-OP= 3.1, p= 0.04, Figure 1) while the average BCVA 
improved from a mean logMAR 0.81 to 0.78 (SD pre-OP= 0.77, SD 
post-OP= 0.71, p= 0.80).
Conclusions: Intravitreal injections in the superior temporal quadrant 
with the CTA method for lid retraction did not lead to any increase in 
cataracts due to lenticular damage from the injection. When cataracts 
did form after intravitreal therapy with Bevacizumab or Aflibercept, 
there was a significant drop in IOP but not a significant improvement 
in the BCVA which is likely due to the underlying pathology.
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Geographic Variation, National Trends, and Characteristics of 
Patients Receiving Co-Managed Cataract Surgery
Nakul Shekhawat1, Chris Andrews1, Joshua Vrabec1, 
William Richardson3, Joshua D. Stein1, 2. 1W.K. Kellogg Eye Center, 
Department of Ophthalmology and Visual Sciences, University of 
Michigan, Ann Arbor, MI; 2Center for Eye Policy and Innovation, 
University of Michigan, Ann Arbor, MI; 3Georgetown Eye Care, 
Georgetown, KY.
Purpose: Cataract surgery co-management is a controversial 
practice whereby eye care providers other than the surgeon provide 
postoperative care. We assessed trends and geographic variation in 
co-managed cataract surgery among U.S. Medicare enrollees.
Methods: Using a 20% sample of Medicare enrollees, we identified 
all patients undergoing ≥1 cataract surgery from 2008-2013. Using 
the first surgery for each beneficiary, we calculated the number 
and proportion of surgeries co-managed each year and whether 
the assisting provider was an optometrist or ophthalmologist. We 
computed the proportion of co-managed surgeries for all 50 states to 
determine geographic variation. We also explored whether patients 
receiving co-managed cataract surgery tended to reside in urban or 
rural communities and calculated the median travel distance from 
the patient’s home to the surgeon’s office and to the co-managing 
provider’s office.
Results: Co-managed cataract surgeries rose from 47212 of 330870 
(14.3%) in 2008 to 57778 of 354365 (16.3%) in 2013. Of patients 
with co-managed cataract surgery, 76% were co-managed by 
optometrists. The proportion of cataract surgeries that were co-
managed varied considerably from <5% in Vermont and Washington, 
DC to as high as 45-50% in Wyoming and North Dakota. Midwestern 
and Mountain region states had the highest proportions of co-
managed surgeries (Figure 1). Among 316749 patients with co-
managed surgeries, 50% resided in urban areas versus 30% in 
isolated towns or small rural areas. Among patients co-managed by 
optometrists (N=240922), median travel distance from the patient’s 
home to the co-managing optometrist’s office was 8.0 miles, while 
median travel distance from the patient’s home to the surgeon’s office 
was 25.7 miles—only 17.7 miles further. For patients not co-managed 
(N=1726653), median travel distance to the surgeon’s office was 10.0 
miles.
Conclusions: Cataract surgery co-management is slowly increasing 
over time and there is dramatic geographic variation. While advocates 
for this practice often argue that co-management spares patients 
lengthy travel for postoperative care, we found that many patients 
who are co-managed reside in urban communities and <20 miles 
from the surgeon’s office. Assuming the actual surgeon is the most 
qualified person to provide postoperative care, policymakers should 
re-evaluate whether potential benefits of this practice outweigh risks.

Commercial Relationships: Nakul Shekhawat, None; 
Chris Andrews, None; Joshua Vrabec, None; William Richardson, 
None; Joshua D. Stein, None
Support: Research to Prevent Blindness, the American Academy 
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Barriers to childhood cataract services across India. A mixed 
methods study using the Theoretical Domains Framework (TDF) 
of behaviour change
Sheeladevi Sethu1, John Lawrenson1, Alistair R. Fielder1, 
Ramesh Kekunnaya2, Rahul Ali3, Rishi R Borah3, Catherine M Suttle1. 
1Division of Optometry and Visual Sciences, City, University of 
London, London, United Kingdom; 2L V Prasad Eye Institute, 
Hyderabad, India; 3Orbis International, Gurgaon, India.
Purpose: 
Early identification and presentation for childhood cataract surgery 
remains a major challenge in developing countries. The main aim 
of this study was to identify potential barriers to childhood cataract 
services from the perspective of parents’ and carers’, as a critical step 
towards achieving the timely uptake of cataract services.
Methods: We used a mixed methods explanatory sequential study 
and interviewed 572 parents/carers attending tertiary hospitals in 
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8 states across India for their child’s cataract surgery. We collected 
information on barriers to accessing services using a 12-item 
questionnaire and for each reported barrier, responses recorded on a 
5 point scale ranging from “low to high importance”. Based on the 
quantitative data, in-depth interview questions were prepared and 35 
interviews were conducted with randomly selected parents/ carers. 
Majority of these interviews were conducted at the hospital and /
at home for those who did not undergo the surgery. Quantitative 
questionnaires were completed by the trained interviewer and 
responses were recorded in a pre-designed format. In-depth 
interviews were audio taped and transcribed for analysis. Quantitative 
data were analysed using SPSS 22 while qualitative data were 
organised with NVivo 11 and a thematic analysis was conducted 
utilising TDF, an integrative framework of theories.
Results: From the 831 responses the 5 most important barriers were: 
economic (40%; n=222); child too young for surgery  
(17%; n=97); the problem was not felt as severe (16%; n=90); 
distance (14.5%; n=83) and no one to accompany to the hospital 
(9.5%; n=54). In addition, being advised by a local ophthalmologist 
to delay the surgery was also reported (n=16). Domains identified 
by the TDF included “Knowledge”, “Beliefs about consequences”, 
“Intentions”, “Goals”, “Decision processes”, “Environmental context 
and resources”, “Social influences and emotion”. This comprehensive 
TDF approach enabled us to understand the parents perceived barriers 
to access services for the children.
Conclusions: Barriers to accessing childhood cataract services 
include both practical concerns relating to the family’s socio 
economic status as well as obstacles from the providers. Mapping 
out the barriers is necessary to design appropriate intervention for 
achieving positive behaviour change that can have potential social 
and economic impact.
Commercial Relationships: Sheeladevi Sethu, None; 
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Self-reported cataract and Quality of life in people aged 50 years 
and above in six nations
jIdeofor K. Ndulue1, Nawi Ng2, Sebastain N. Nwosu3, Oluchi Ndulue3, 
Carol L. Shields1. 1Ocular Oncology Service, Wills Eye Hospital, 
Philadelphia, PA; 2Public Health, Umea University, Umea, Sweden; 
3Ebony Eye Clinic, Onitsha, Nigeria.

Purpose: Cataract is the most common cause of blindness globally 
and cataract surgical uptake is on the rise. The question of Quality of 
life (Qol) after cataract surgery in different nations remains pertinent 
in an ageing world population. This study aims to use reliable data 
from World Health Organization Study on Global Ageing (WHO 
SAGE) Wave 1 in six nations to compare Qol in people without a 
cataract diagnosis (NoCD), people who had cataract surgery (CS) and 
people who had cataract diagnosis but have not had cataract surgery 
(NCS).
Methods: Multistage cluster sampling was used by WHO SAGE 
to obtain data by face to face interview from 47,443 individuals 
in China, Ghana, India, Mexico, Russian Federation and South 
Africa between 2007 to 2010. A complete case analysis on 26,145 
participants aged 50 years and above was done. World Health 
Organization Quality of Life (WHOQOL-8) was the dependent 
variable while cataract diagnosis stratified into (NoCD, CS and 
NCS) was the main independent variable. Multiple linear regression 
analysis was used to assess for differences in quality of life score in 
the pooled sample and individual countries.
Results: After controlling for socio-demographic, behavioral 
factors and chronic diseases, the pooled data showed that CS was 
positively associated with Qol (β, o.2; p-value=0.8) while NCS 
was significantly negatively associated with Qol (β, -2.4; p-value< 
0.01). In the country specific analysis, cataract diagnosis with or 
without surgery was negatively associated with Qol in China, Ghana, 
Mexico and Russian Federation. In India (β, 1.8; p-value=0.24) and 
South Africa (β, 4.8; p-value=0.06), CS was positively associated 
with Qol. When compared to NCS, CS had a positive effect on 
quality of life in China, India, Mexico, Russian Federation and 
South Africa. However, in Ghana, CS (β, 4.7; p-value=0.04) was 
negatively associated with Qol when compared to no surgery (β, 3.7; 
p-value=0.08).
Conclusions: Lower middle and low income nations may have less 
improvement in Qol after CS, which may be due to the different 
surgical techniques and prevalent traditional eye surgery (couching) 
in those areas. Further research on Qol and cataract using different 
surgical techniques in low income nations is needed to clarify this 
difference.
Commercial Relationships: jIdeofor K. Ndulue, None; Nawi Ng, 
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