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Program Number: 1328 Poster Board Number: A0297
Presentation Time: 8:30 AM–10:15 AM
Gaze Changes During Visual Behavior in Hemianopia
Yaping J. Liao, Jeehey Song, Ali Shariati, Dylan Hwang. 
Ophthalmology, Byers Eye Institute at Stanford, Stanford, CA.
Purpose: Patients with homonymous hemianopia (HH) due to stroke, 
tumor, and other brain lesions experience difficulties with reading 
and visually based activities, but exactly why this occurs is not well 
understood. In this study, we assessed reading and vision disability 
in patients with acquired hemianopia and performed eye movement 
recordings to analyze why reading is more difficult.
Methods: We recruited 12 patients with homonymous visual field 
defects and 24 age-matched controls at a single academic institution 
per approved protocol. We assessed vision disability using the 
National Eye Institute visual functioning questionnaire (VFQ-25) 
and 10-item neuro-ophthalmic supplement (NO-10). We measured 
reading speed using the King-Devick test and meausred reading 
speed into the blindfield (e.g. reading left to right in patient with right 
HH). Seven HH patients and 7 controls were recruited to participate 
in a study with 500-Hz infrared oculography (RED500, SensoMotoric 
Instruments, Germany) in order to measure fixation and saccade 
parameters.
Results: Compared with age-matched controls, patients with 
homonymous visual field defect read 15% slower on the King-Devick 
rapid number naming test (HH: 59.1 ± 4.5 sec, control: 51.5 ± 2.2 
sec, P = 0.12) and had worse vision disability scores. While reading 
into the blindfield, HH patients read 22% slower compared with 
controls. Infrared oculography revealed that slower reading into 
the blind hemifield was because HH patients spent 40% more time 
in fixation but made similar number of eye movements of similar 
saccade amplitudes and velocities relative to controls.
Conclusions: Patients with hemifield defect read 22% slower into the 
blindfield compared with controls. Such difficulty likely accounts for 
the greater vision disability in activities of daily living. High-speed 
eye movement recording revealed that slower reading in patients 
with hemianopia was due to 40% greater time spent in fixation but 
not due to changes in the saccade paramters such as saccade number, 
amplitudes, or velocities. Thus, reading difficulties in hemianopia 
is related to a change in the pattern of gaze as a result of vision loss 
rather than in the eye movements.
Commercial Relationships: Yaping J. Liao; Jeehey Song, None; 
Ali Shariati, None; Dylan Hwang, None

Program Number: 1329 Poster Board Number: A0298
Presentation Time: 8:30 AM–10:15 AM
Impact of location and VF damage on step-adjusted fall rates in 
glaucoma
Pradeep Ramulu, Aleksandra Mihailovic, David S. Friedman, 
Sheila West, Laura Gitlin. Ophthalmology, Johns Hopkins University, 
Baltimore, MD.
Purpose: Previous studies examining falls in the visually impaired 
have not distinguished how visual impairment affects the risk 
of falls in different locations. Here, we integrate falls calendar, 
accelerometer, and GPS data to define impact of visual field (VF) 
damage on step-normalized fall rates at and away from home in a 
cohort of glaucoma patients

Methods: 245 patients with suspect or manifest glaucoma 
prospectively submitted falls calendars for at least 12 months to 
identify falls, and phone-administered follow-up questionnaires 
identified whether falls occurred at or away from home. Steps at and 
away from home were estimated by integrating accelerometer and 
GPS data collected over a one-week trial on a minute-by-minute 
level. Right and left eye 24-2 VF data were used to calculated 
integrated visual field (IVF) sensitivity. Negative binomial regression 
models evaluated fall rates at and away from home after adjusting for 
relevant covariates.
Results: Mean patient age was 70.3 (SD=7.7) years, while average 
IVF sensitivity and better-eye mean deviation were 27.2 (4.5) and 
-4.5 (-6.6) dB, respectively. Patients took an average of 1,923 steps/
day at home, and 1,573 steps/day away from home (p=0.009); the 
difference between at-home and away-from home steps did not vary 
with IVF sensitivity (ß=5.03, 95%CI=-308.09 to 318.14, p=0.98). 
A total of 357 falls occurred in the cohort over the study period, 
including 110 falls at home and 247 falls away from home. Over 
the first year of follow-up, the cumulative probabilities of falls at 
and away from home were 20% and 35%, respectively. Worse IVF 
sensitivity was associated with a significantly higher rate of away-
from-home falls/away-from-home steps (51% higher rate per 5 dB 
decrement in IVF sensitivity, 95% CI=18% to 94%, p=0.001), but 
was not associated with a higher rate of at-home falls/at-home steps 
(28% higher per 5 dB, 95% CI=-10% to 83%, p=0.16). Steps taken 
away from home were substantially more likely to be associated 
with a fall as compared to steps taken at home (rate ratio=3.84, 95% 
CI=2.75 to 5.36, p<0.001).
Conclusions: While most walking occurs within the home, walking 
outside the home results in a substantially greater risk of falling, and 
glaucoma-related VF damage poses particular dangers when walking 
outside the home. Research is needed to develop strategies to prevent 
falls outside the home, particularly in persons with VF damage from 
glaucoma.
Commercial Relationships: Pradeep Ramulu, None; 
Aleksandra Mihailovic, None; David S. Friedman, None; 
Sheila West, None; Laura Gitlin, None
Support: NIH Grant EY022976 and Research to Prevent Blindness

Program Number: 1330 Poster Board Number: A0299
Presentation Time: 8:30 AM–10:15 AM
Visual Disability and Reading Difficulty in Patients with 
Parkinson’s Disease
Caroline Yu, Ali Shariati, Yaping J. Liao. Neuro-Ophthalmology, 
Stanford University, Stanford, CA.
Purpose: Parkinson’s Disease(PD) is the second most common 
neurodegenerative disease globally. As many as 78% of PD patients 
report difficulty with vision and reading, but few studies have directly 
examined reading in PD patients. The goal of this study is to better 
assess visual disability and reading difficulties in PD patients.
Methods: We recruited 112 subjects(59 PD, 53 age-matched 
controls) per approved protocol at a single academic institution. 
All subjects were assessed using the Visual Function 
Questionnaire(VFQ-25), Neuro-Ophthalmic(NO-10) supplement, and 
King-Devick(KD) rapid number naming test. We performed 500-Hz 
2D infrared oculography (RED500, SMI, Germany) on a subset of 
subjects(21 PD and 14 controls) during reading (8 pages of single-
digit numbers at 40/page and 14 pages of words, 3-8 lines/page). 
Statistical analysis was performed using Mann-Whitney U test.
Results: Per vision disability questionnaire, PD patients experienced 
greater self-reported visual dysfunction(VFQ-25: PD:62.7±3.1, 
Ctrl=88.7±1.7, P<0.00001; NO-10: PD:62.5±3.2, Ctrl=85.2±2.7, 
P=0.00002). The largest differences were observed in the near 
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activities, computer use, and mental health subscores(P<0.0001). On 
the KD test, PD patients read slower by 24%(PD:120.5±5.6 #/min, 
control:158.3±6.1 #/min, P=0.00002), which correlated with VFQ-25 
scores(P=0.0009) but not with Unified Parkinson’s Disease Rating 
Scale(P=0.14). Infrared oculography confirmed that PD patients 
exhibited slower number (PD:107.0±5.3 #/min, Ctrl:148.3±8.8 #/
min, P=0.001) and word reading (PD:200.2±12.0 words/min, 
control:246.2±13.4 words/min, P=0.024). PD patients made greater 
number of saccades/line (PD:9.0±0.9, Ctrl:4.9±0.1, P=0.08) and 
fixations/line (PD:8.6±0.8, Ctrl:6.0±0.28, p= 0.025), smaller saccade 
amplitudes (PD: 3.50±0.05o, Ctrl:4.36±0.30o, p=0.035), longer 
fixations, and greater fixation dispersion.
Conclusions: Our study is the largest so far to systematically 
assess reading in PD. Visual disability and reading difficulty are 
common and likely directly impact mental health. Eye movement 
recording revealed that fixation and saccade measurements are both 
significantly affected during reading, with some patients exhibiting 
poor oculomotor planning and backtracking. The etiology of reading 
difficulty in PD patients is likely multifactorial in origin, and neuro-
ophthalmic assessments of PD patients should include examination of 
reading.
Commercial Relationships: Caroline Yu, None; Ali Shariati, 
None; Yaping J. Liao, None
Support: Stanford Medical Scholars Grant

Program Number: 1331 Poster Board Number: A0300
Presentation Time: 8:30 AM–10:15 AM
Initiation of walking in glaucoma
Moneesha Rani Mukherjee, Aleksandra Mihailovic, 
David S. Friedman, Sheila West, Pradeep Ramulu. Johns Hopkins 
Wilmer Eye Institute, Baltimore, MD.
Purpose: Difficulty with changes in lighting are amongst the most 
common complaints in glaucoma, but have not been objectively 
evaluated. Here, in a group of glaucoma subjects, we examine the 
relationship between visual field or contrast sensitivity (CS) and the 
time taken to initiate walking under stable normal lighting, bright 
to dim lighting changes, dim to bright lighting changes, and normal 
lighting with an obstructed pathway.
Methods: Participants walked along the GAITRite Electronic 
Walkway (CIR Systems Inc) under 4 conditions: 1) normal light, 2)  
a sudden change from bright to dim light, 3) sudden change from dim 
to bright light, and 4) normal light with an obstacle in the walkway. 
Participants began each walk as soon as they felt comfortable, with 
time to first step recorded. Pointwise sensitivity data measured using 
Humphrey 24-2 VF testing were integrated to derive mean sensitivity 
in the integrated VF (IVF). Multiple regression models controlling 
for age, race, gender, comorbidities and medications assessed the 
association between IVF sensitivity or CS and the time to first step 
under different conditions.
Results: Mean times to initiate walking were 0.97  
(IQR=0.75-1.16), 2.98 (IQR=1.60-3.63), 1.81 (IQR=1.22-1.97), 
and 0.93 (IQR=0.72-1.07) seconds under normal, bright-to-dim, 
dim-to-bright and obstructed pathway walking, respectively. Among 
the visual measures associated with time to initiate bright-to-dim 
walking, CS was the strongest predictor as judged by the strength 
of the association (4.7% longer time to initiate walking per 0.1 
decrement in logCS, 95% CI=1.5%-8.0%, p=0.004). Each 5dB 
decrement in total IVF sensitivity was associated with an 11.5% 
longer initiation time (95% CI=0.98%-23%, p=0.03). Under normal 
light with an obstacle, each 5dB decrement in total IVF sensitivity 
was associated with a 9.7% longer time to initiate walking  
(95% CI=2.9%-17%, p=0.005). Similar effects were seen for a 5 
dB decrement in inferior IVF sensitivity (11.3% longer time, 95% 

CI=2.9%-17%, p=0.005), while weaker effects were noted for a 5 dB 
decrement in the superior IVF (6.7% longer time, 95% CI=0.82%-
13%, p=0.03). No visual measures predicted initiation times during 
the normal or dim-to-bright light walks.
Conclusions: Glaucoma patients with worse vision take longer 
to initiate walking during bright-to-dim and obstructed pathway 
walking, and specific attention should be devoted to these scenarios 
when rehabilitating mobility in glaucoma.
Commercial Relationships: Moneesha Rani Mukherjee; 
Aleksandra Mihailovic, None; David S. Friedman, None; 
Sheila West, None; Pradeep Ramulu, None
Support: Research to Prevent Blindness and NIH Grant EY022976

Program Number: 1332 Poster Board Number: A0301
Presentation Time: 8:30 AM–10:15 AM
Balance confidence is associated with objective step-ascent 
movement kinematics in participants with age-related macular 
degeneration and glaucoma
Jonathan Allsop1, Amy C. Scarfe2, Matthew A. Timmis3, 1, 
Rupert R. Bourne1, Shahina Pardhan1. 1Vision and Eye Research 
Unit (VERU), Postgraduate Medical Institute, Anglia Ruskin 
University, Cambridge, United Kingdom; 2Department of Clinical 
Engineering, Medical Imaging and Medical Physics Directorate, 
Sheffield Teaching Hospitals NHS Foundation Trust, Sheffield, 
United Kingdom; 3Cambridge Centre for Sport and Exercise Science 
(CCSES), Life Sciences, Anglia Ruskin University, Cambridge, 
United Kingdom.
Purpose: To examine whether self-reported balance confidence and 
perceived risk of falling, relate to objective step-ascent movement 
kinematics in individuals with central and peripheral field loss, and 
similarly-aged controls
Methods: Ten participants with AMD (age: 77.9 ± 11.3), ten with 
glaucoma (71.6 ± 9.0) and nine control (71.9 ± 5.6) volunteers 
participated. The CONFbal (balance confidence) and Falls 
Self-Efficacy-International (FES-I; perceived risk of falling) 
questionnaires were administered. Participants were asked to ascend 
a single step while movement kinematics of both limbs were recorded 
using a 3D motion capture system. Visual acuity (VA), visual field 
(VF) and contrast sensitivity (CS) were assessed
Results: Visually impaired participants had significantly lower 
balance confidence than the control group (p =.03). No difference 
was found for perceived risk of falling. More interestingly, balance 
confidence correlated with several kinematic indices and VF scores. 
Specifically, lower balance confidence was significantly associated 
(p < .05) with: closer penultimate foot placement to the step (r =.51), 
slower lead toe crossing velocity (r =-.43), longer dual support 
duration before the step (r =.60) and on the step (r =.60), and longer 
total step duration (r =.61). Contrastingly, FES-I scores correlated 
only with trail toe crossing velocity (r =-.42).
Hierarchical regression analyses were performed to assess the 
association of the self-report measures with kinematic indices, 
while controlling for intercorrelations with demographic and vision 
variables. Separate analyses were performed for each kinematic 
index; age, group, VA, VF and CS were entered into step 1, and 
balance and perceived risk of falling were entered into step 2. The 
analyses revealed that self-report measures significantly predicted 
both step-duration (ΔR2 = .12, p = .02) and dual-support on the step 
(ΔR2 = .10, p = .02), over and above the influence of variables in step 
1. Specifically, balance confidence positively predicted both step 
duration (β = .47, p = .04) and dual-support on the step (β = .58,  
p < .01), whereas the FES-I showed no associations
Conclusions: Certain objectively assessed step-ascent movement 
kinematics were associated with self-reported balance confidence, but 



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.

not perceived risk of falling, suggesting the former to be clinically 
useful with VI patients
Commercial Relationships: Jonathan Allsop, None; 
Amy C. Scarfe, None; Matthew A. Timmis, None; 
Rupert R. Bourne, None; Shahina Pardhan, None
Support: Fight for Sight and Postgraduate Medical Institute

Program Number: 1333 Poster Board Number: A0302
Presentation Time: 8:30 AM–10:15 AM
Reduced mesopic vision function in older adults impairs night 
driving performance
Joanne Wood, Janessa Kimlin, Alex A. Black. School of Optometry 
and Vision Science, Queensland University of Technology, Brisbane, 
QLD, Australia.
Purpose: Night-time driving difficulties are commonly reported 
by older drivers yet have not been widely investigated. This study 
assessed the night-time driving performance of older drivers and 
explored the associations between night driving ability and photopic, 
mesopic and glare-based vision tests.
Methods: Participants included 26 older licensed drivers (71.8 ± 
6.3 years), with a range of self-reported night driving difficulties, as 
assessed by the Vision and Night Driving Questionnaire (VND-Q). 
Night-time driving performance was assessed on a closed-road 
driving circuit, which included both low luminance and intermittent 
glare conditions. Measures of driving performance included 
recognition of road signs, road-side pedestrians and animals, white 
and black road markings and avoidance of low contrast hazards; 
a composite driving performance score was calculated. Vision 
assessment included photopic (high and low contrast) and mesopic 
(high contrast) measures of visual acuity (VA) and Pelli-Robson 
contrast sensitivity (CS). Tests of glare (Berkeley Glare Test and 
Aston Halometer) and mesopic motion sensitivity were also assessed. 
The associations between these vision measures and night driving 
performance were explored using regression analysis.
Results: The composite night driving performance score was more 
strongly associated with mesopic visual function, particularly motion 
sensitivity (p=0.002) and mesopic high contrast VA (p=0.002), 
rather than the photopic or glare based tests. Driving performance 
was also reduced for participants reporting greater night driving 
difficulties with the VND-Q (p=0.005). The presence of glare caused 
a significant decrease in night driving performance (p=0.002), 
particularly for pedestrian recognition (38% reduction).
Conclusions: Mesopic tests of visual function, such as motion 
sensitivity and mesopic high contrast VA, were better predictors 
of night driving performance in older adults, compared to standard 
photopic vision tests. These findings inform the development of 
evidence-based vision testing protocols for older adults reporting 
vision-related night driving difficulties.
Commercial Relationships: Joanne Wood; Janessa Kimlin, None; 
Alex A. Black, None

Program Number: 1334 Poster Board Number: A0303
Presentation Time: 8:30 AM–10:15 AM
The fear of fall in elderly subjects with eye diseases: a 
comparative analysis between glaucoma and age-related macular 
degeneration patients from a developing country
Carla N. Urata, Livia S. Mazzoli, Niro Kasahara. glaucoma, santa 
casa de sao paulo, São Paulo, Brazil.
Purpose: Falls are very prevalent in the older population. Visually 
impaired elderly patients are prone to falls as the result of visual 
loss and ageing. This was a cross-sectional, observational study to 
compare the fear of fall between glaucoma and age-related macular 
degeneration (ARMD) patients from a developing country.

Methods: The sample comprised 64 patients with primary open angle 
glaucoma, 56 with ARMD and 52 controls. All groups were matched 
for age, gender, comorbidity, and ethnic distribution. After a complete 
eye examination including measurement of best-corrected visual 
acuity, ophthalmoscopy, and automated visual field, all subjects 
completed the Fall Efficacy Scale International (FES-I). FES-I 
score was the main outcome measure and data was compared with 
ANOVA.
Results: The mean age was 66.6 ± 9.2, 69.8 ± 9.3, and 63.4 ± 7.3 
years, for glaucoma, ARMD, and controls, respectively. Gender, 
ethnic, and comorbidity were evenly distributed among the groups. 
The FES-I score was 24.6 ± 8.7, 24.1 ± 6.6, and 24.2 ± 7.7 for 
glaucoma, ARMD, and controls, respectively (P = 0.944). A post 
hoc analysis comparing all subjects with advanced visual field defect 
(MD < -12 dB) revealed a higher FES-I score in ARMD patients as 
compared to glaucoma ones (46.2 ± 16.8 and 24.0 ± 7.7 for ARMD 
and glaucoma, respectively, P < .000).
Conclusions: ARMD patients with compromised visual field do have 
higher fear of fall as compared to glaucoma patients.
Commercial Relationships: Carla N. Urata, None; 
Livia S. Mazzoli, None; Niro Kasahara, None

Program Number: 1335 Poster Board Number: A0304
Presentation Time: 8:30 AM–10:15 AM
Age-related eye disease and frequency of participation in lifestyle 
activities
Ellen E. Freeman1, 2, Sylvie Belleville3, Gisele Li2, 4, 
Jacqueline Rousseau3, Marie-Hélène Roy-Gagnon1, 
Solmaz Moghadaszadeh2, Melanie Varin1, Marie-Jeanne Kergoat3. 
1School of Epidemiology, University of Ottawa, Ottawa, ON, Canada; 
2Ophthalmology, Maisonneuve-Rosemont Hospital, Montreal, QC, 
Canada; 3Institut universitaire de gériatrie de Montréal, Montreal, 
QC, Canada; 4Ophthalmology, Université de Montréal, Montreal, QC, 
Canada.
Purpose: Many studies have demonstrated the cognitive benefit of 
living a cognitively, physically, and socially active life in older age. 
However, the loss of vision may make it difficult for older adults to 
live an active lifestyle. No studies have examined the frequency of 
lifestyle activity participation in a controlled fashion in adults with 
different age-related eye diseases.
Methods: We are conducting a cross-sectional hospital-based 
study of older adults (n=156) having either age-related macular 
degeneration (AMD) (n=48), glaucoma (n=50), or normal vision 
(n=58) in Montreal, Canada. To be eligible, those in the AMD group 
had to have late stage AMD in both eyes with a better eye visual 
acuity of 20/30 or worse. Those in the glaucoma group had to have a 
diagnosis of primary open-angle glaucoma in both eyes with visual 
field mean deviation of worse than or equal to -4dB in their better 
eye. Those with normal vision had to have acuity better than 20/30 
in both eyes and visual field mean deviation better than -3 dB in both 
eyes. Further inclusion criteria included age ≥65 and a Mini-Mental 
State Exam Blind score ≥10. Lifestyle activities were measured using 
the Victoria Longitudinal Study Activity Questionnaire with 70 items 
measuring the frequency of performing various physical, social, and 
cognitive activities. A sum of activities done at least once per month 
was calculated since the variety of lifestyle activities is thought to 
be important for preventing cognitive decline. Linear regression was 
used.
Results: The mean number of activities done at least once per month 
was 22 (standard deviation=7). Patients with AMD (β=-6.7, 95% 
confidence interval (CI) -9.3, -4.4) and glaucoma (β=-2.5, 95% CI 
-4.8, -0.3) participated in fewer activities per month compared to 
those with normal vision after adjusting for age, sex, race, education, 
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and comorbidity level. Other variables associated with activity 
levels included age (β=-0.1, 95% CI -0.17, -0.0) and years of formal 
education (β=0.4, 95% CI 0.1, 0.6).
Conclusions: Older adults with age-related eye diseases like AMD 
and glaucoma participate in fewer lifestyle activities. Longitudinal 
studies are needed to better understand the health impact of this 
activity loss.
Commercial Relationships: Ellen E. Freeman, None; 
Sylvie Belleville, None; Gisele Li, None; Jacqueline Rousseau, 
None; Marie-Hélène Roy-Gagnon, None; Solmaz Moghadaszadeh, 
None; Melanie Varin, None; Marie-Jeanne Kergoat, None
Support: CIHR MOP 133560

Program Number: 1336 Poster Board Number: A0305
Presentation Time: 8:30 AM–10:15 AM
Predicting the likelihood of an inpatient fall as a function of 
visual pathology, visual acuity, and constitutive health
Giovanni Campagna, Sumitra Khandelwal, Kristin Biggerstaff, 
Silvia Orengo-Nania. School of Medicine, Baylor College of 
Medicine, Houston, TX.
Purpose: Adult falls result in significant morbidity with associated 
healthcare costs approaching 20 billion dollars annually. Identifying 
patients at high risk for a fall and instituting fall prevention strategies 
would reduce suffering and expense. This study seeks to determine 
the correlation between visual pathology and risk of an inpatient fall.
Methods: This retrospective analysis studied the medical records 
of patients admitted to the Michael E. DeBakey Veterans Affairs 
Medical Center (MEDVAMC) in January 2014 who had also been 
examined in the Eye Clinic within 1 year of their admission date. Fall 
patients had at least one fall during their inpatient stay, and controls 
had none. The patients’ eye examinations, including presenting best 
corrected visual acuity (BCVA), spherical equivalent (SEQ), and 
ophthalmic diagnoses as well as other indicators of constitutive 
health, were compared between the groups. Homoscedastic t-test was 
used for statistical analysis.
Results: Of the 400 patients admitted during the study period, 34 
(8.5%) had documented inpatient falls. Baseline demographics 
were similar in the fall (test) group and the non-fall (control) group 
including age, race, and gender. Age-related macular degeneration 
(AMD) was a statistically significant predictor of a fall (p<0.01, 
OR 4.06, CI 1.50–11.01). A history of myocardial infarction was 
also predictive (p<0.01, OR 7.22, CI 1.65–31.69). Additionally, 
a difference of 2 or more lines on the Snellen chart between the 
BCVA of each eye was predictive (p<0.05, OR 2.37, CI 1.01–5.58). 
A comparison of the mean logmar of BCVA in the better seeing 
eye between the groups was not statistically significant (p=0.46). A 
comparison of the mean SEQ in the better seeing eye between the 
groups was not statistically significant (p=0.40). BCVA of 20/40 or 
worse in the patient’s best eye was not predictive of a fall (p=0.29, 
OR 1.57, CI 0.68–3.64).
Conclusions: Disease states like AMD predispose patients to a 
greater risk of a fall, likely due to acquired loss of central vision 
and its impact on depth perception. It also stands to reason that a 
difference of 2 or more Snellen chart lines between the BCVA of each 
eye would yield similar difficulties. The analysis will be augmented 
upon review of the remaining annual charts.
Commercial Relationships: Giovanni Campagna, None; 
Sumitra Khandelwal, None; Kristin Biggerstaff, None; 
Silvia Orengo-Nania, None

Program Number: 1337 Poster Board Number: A0306
Presentation Time: 8:30 AM–10:15 AM
Impact of presbyopia on use of smart phones among Chinese 
adults
Congyao Wang1, Xiuqin Wang1, 2, Ling Jin1, 2, Jun Wang1, 
Guoshan Zhang1, Wenhui Zhu1, 3, Tingting Chen1, Baixiang Xiao1, 
Nathan G. Congdon1, 4. 1State Key Laboratory of Ophthalmology 
and Division of Preventive Ophthalmology, Zhongshan Ophthalmic 
Center, Sun Yat-sen University, Guangzhou City, China; 2The 
Ophthalmology Department, Affiliated Hospital of Guangdong 
Medical University, Zhanjiang, China; 3The Ophthalmology 
Department, First Affiliated Hospital of Sun Yat-sen University, 
Guangzhou, China; 4Centre for Public Health, Queen’s University 
Belfast, Belfast, Antrim, United Kingdom.
Purpose: To better understand the impact of varying degrees of 
corrected and uncorrected presbyopia on the use of mobile phones in 
a middle-income country.
Methods: A prospective, population-based cohort study was 
conducted among persons aged ≧35 years in the Yuexiu area of 
Guangzhou. Near visual acuity (NVA), with and without presenting 
near correction, was measured at 40cm using a logMAR near vision 
tumbling E chart. Participants with uncorrected binocular NVA  
< 6/12 were tested with plus sphere lenses to measure best-corrected 
binocular NVA. A questionnaire on the impact of presbyopia on use 
of smart phones was administered by trained interviewers through in 
person or by telephone.
Results: A total of 1427 respondents (78.5% of 1817 baseline 
persons) were examined, and 1192 (83.5%) completed the 
questionnaires (mean age 52.3±11.6 years; 55.6% women). Among 
426 persons with correctable near vision impairment (CNVI) owning 
smart phones, 290 (68.1%) had difficulty in use due to CNVI. 
Multiple logistic regression modeling suggested that the difficulty 
in smart phone use due to correctable near vision impairment was 
associated with the higher educational level, NVA and the more 
time of using smart phone. (P<0.01, adjusted for age, sex, monthly 
income, distance vision.) A total of 451 (69.1%) of persons with 
CNVI owning smartphones said they would pay (median US$45) for 
innovations to make smart phone use easier.
Conclusions: Difficulty in using smart phones due to impaired near 
vision is common in this setting, and affected persons are willing to 
pay for useful solutions to the problem.
Commercial Relationships: Congyao Wang, None; Xiuqin Wang, 
None; Ling Jin, None; Jun Wang, None; Guoshan Zhang, None; 
Wenhui Zhu, None; Tingting Chen, None; Baixiang Xiao, None; 
Nathan G. Congdon, None

Program Number: 1338 Poster Board Number: A0307
Presentation Time: 8:30 AM–10:15 AM
The Association of Mortality with Age-Related Macular 
Degeneration and Cataract Surgery in AREDS2
Chandana Papudesu1, 2, Traci E. Clemons1, Elvira Agron1, 
Emily Chew1. 1National Eye Institute, National Institutes of Health, 
Bethesda, MD; 2Medical College of Georgia at Augusta University, 
Augusta, GA.
Purpose: To evaluate the association of mortality with ocular 
diseases (including cataract surgery and late age-related macular 
degeneration [AMD]) and visual acuity (VA).
Methods: Participants with at least intermediate AMD were enrolled 
in a randomized controlled clinical trial of lutein plus zeaxanthin 
and/or omega-3 fatty acids, the Age-Related Eye Disease Study 
2 (AREDS2) for treatment of AMD and cataract. Comprehensive 
eye exams that included best-corrected visual acuity (BCVA) 
assessments, slit lamp examinations, and stereoscopic fundus 
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photographs were conducted at baseline and annual study visits. 
A central reading center determined the development of late AMD 
(central geographic atrophy or neovascular AMD). Cause-specific 
mortality was determined based on ICD-9 or ICD-10 codes. Risk 
of all-cause and cause-specific mortality was assessed with Cox 
proportional hazards model adjusted for age, sex, AMD severity, VA, 
history of cataract surgery, and assigned AREDS treatment. Analyses 
included race, education, smoking status, diabetes, and cardiovascular 
disease as baseline covariates.
Results: During follow-up (median of 5 years), 368 (9%) of the 4203 
AREDS2 participants died. Participants with late AMD in 1 eye at 
baseline had a statistically significant increased risk for mortality 
compared to participants with few if any drusen (risk ratio [RR] 
1.52, 95% confidence interval [CI], 1.06-2.02). Poorer survival was 
associated with bilateral cataract surgery compared to no surgery 
(RR, 1.61; 95% CI 1.27-2.04) and bilateral BCVA <20/40 compared 
to participants with bilateral BCVA ≥ 20/40 (RR, 1.47; 95% CI, 1.00-
2.16) in analyses adjusted for age, gender and statistically significant 
covariates. The association between all-cause mortality and AREDS2 
treatment whether assessing the main or individual treatment effect 
was not significantly different [omega-3 fatty acids main effect RR 
1.19, 95% CI 0.97-1.46; lutein/zeaxanthin main effect RR 1.03, 95% 
CI 0.84-1.27].
Conclusions: In the AREDS2 population, the development of late 
AMD, bilateral cataract surgery and visual acuity <20/40 were 
associated with decreased survival. However, oral supplementation 
with omega-3, lutein/zeaxanthin, zinc, or beta-carotene had no 
statistically significant impact on mortality.
Commercial Relationships: Chandana Papudesu, None; 
Traci E. Clemons, None; Elvira Agron, None; Emily Chew, None
Support: HHS-N-260-2005-00007-C
Clinical Trial: NCT00345176
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Cognitive, visual and genetic factors influencing the Useful Field 
of View (UFOV) test: a twin study
Shehnaz Bazeer, Ekaterina Yonova, Katie M. Williams, 
Diana Kozareva, Mark Simcoe, Christopher J. Hammond. Kings’ 
College London, London, United Kingdom.
Purpose: The Useful Field of View test (UFOV) measures the speed 
of higher-order processing of visual sensory information, and is an 
indicator of “functional” vision, such as accident risk in older drivers. 
Cognitive tasks involving selective attention (ignoring distracters) 
are impaired early in dementia. The most complex part of the UFOV 
test is the selective attention (SA) component, which generates a 
quantitative trait (processing time in milliseconds). The aim of this 
study was to explore the association between SA and cognitive and 
visual parameters and establish the extent of SA variation that can be 
attributed to genetic factors.
Methods: 370 TwinsUK cohort participants (mean age=57.9 years; 
range 18-90) (86.3% female, 94% British Caucasian) undertook 
the UFOV test, alongside cognitive tests (Mini Mental State Exam 
(MMSE), verbal fluency (VF) and national adult reading test 
(NART)) and ophthalmologic examinations, including OCT and 
contrast sensitivity. Associations between SA and age, sex, ethnicity 
and RNFL thickness, were assessed using uni- and multivariable 
linear regression models, adjusting for family structure. Associations 
between SA and MMSE and VF were assessed using ANOVA and 
MANOVA in one twin per pair (n=180). Heritability of SA was 
calculated using maximum likelihood structural equation modeling in 
91 monozygotic and 60 dizygotic twin pairs.

Results: Overall, SA was strongly associated with age (β=0.03, 
p<1x10-4) but not with sex or ethnicity (p>0.05). SA was associated 
with contrast sensitivity, independent of age (β=-0.62, p=0.01). 
Furthermore, SA was found to be strongly associated with MMSE, 
F(15,486)=3.1, p=1x10-4, independent of age and contrast sensitivity 
but not with VF or estimated NART verbal IQ (p>0.05). Longer SA 
time was associated with thinner average RNFL (β=-3.07, p=0.03), 
but this was not independent of age. Heritability of SA was estimated 
to be 15% (95%, CI=0-59%).
Conclusions: This study found that the ‘Selective Attention’ 
component of the UFOV test is associated with MMSE score, but 
not with verbal cognitive tests. The lack of association with RNFL 
(unlike MMSE) suggests that SA reflects loss of higher-order visual 
processing that is not mediated through loss of ganglion cells (or, 
by extension, cortical volume). Genetic factors only explain a small 
proportion of SA variance, suggesting environmental factors account 
for most.
Commercial Relationships: Shehnaz Bazeer, None; 
Ekaterina Yonova, None; Katie M. Williams, 
None; Diana Kozareva, None; Mark Simcoe, None; 
Christopher J. Hammond, None
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Face memory deficits in subjects with eye diseases: a comparative 
analysis between glaucoma and age-related macular degeneration 
patients from a developing country
Livia S. Mazzoli, Niro Kasahara, Carla N. Urata. Oftalmologia, 
Santa Casa de São Paulo, Sao paulo, Brazil.
Purpose: Elders present significant declines in face recognition 
with age. Spatial vision (high-contrast acuity) and age are the best 
predictors of face recognition. Visual disabilities are more common in 
the older population due to ageing eye diseases. In order to compare 
the face recognition memory deficit between glaucoma and age-
related macular degeneration (ARMD) patients from a developing 
country, we undertook a cross-sectional, observational study.
Methods: The sample comprised 64 patients with primary open angle 
glaucoma, 56 with ARMD and 52 controls. All groups were matched 
for age, gender, comorbidity, and ethnic distribution. Senile dementia 
was ruled out and subjects with even mild cognitive impairment were 
not included in the study. After a complete eye examination including 
measurement of best-corrected visual acuity, eye fundus evaluation, 
and automated visual field, all subjects underwent the Cambridge 
face memory test (CFMT). CFMT (%) was the main outcome 
measure and data was compared with ANOVA.
Results: The mean age was 66.6 ± 9.2, 69.8 ± 9.3, and 63.4 ± 7.3 
years, for glaucoma, ARMD, and controls, respectively (P = 0.152). 
Gender, ethnicity, and comorbidity were evenly distributed among 
the groups. The CFMT was 53.3 ± 15.2 %, 49.8 ± 14.2 %, and 62.1 ± 
15.9 % for glaucoma, ARMD, and controls, respectively (P < .000).
Conclusions: ARMD patients have higher face recognition memory 
deficit as compared to glaucoma patients and normal controls. 
This might be due to a visual disability in addition to the decline in 
cognitive status.
Commercial Relationships: Livia S. Mazzoli, None; 
Niro Kasahara, None; Carla N. Urata, None
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Longitudinal Relationship between Visual Acuity and Cognitive 
functioning in Community Residing Older Adults: The Salisbury 
Eye Evaluation Study
Dandan D. Zheng1, Sharon L. Christ2, Bonnielin K. Swenor4, 
Sheila West4, Byron L. Lam3, David J. Lee1. 1Dept. of Public Health 
Sciences, University of Miami, Miami, FL; 2Dept. of Human 
Development and Family Studies, Purdue University, West Lafayette, 
IN; 3Dept. of Ophthalmology, University of Miami, Miami, 
FL; 4Department of Ophthalmology, Johns Hopkins University, 
Baltimore, MD.
Purpose: To describe visual acuity (VA) and Mini-Mental State 
Examination (MMSE) trajectories among aging adults and to 
estimate the relationships between these trajectories.
Methods: A population-based sample of 2,520 white and black 
individuals aged 65–84 years were assessed at baseline in 1993-1995 
and at two, six, and eight years later. Presenting VA was measured 
using ETDRS charts and the cognitive status was assessed using the 
MMSE. Eligible participants had to have a MMSE score of greater 
than 17. Latent Growth Curve modeling was used to estimate VA 
and MMSE trajectories and age-adjusted associations between these 
trajectories. A cross-lagged model was used to estimate how MMSE 
and VA affect each other during the follow-up period.
Results: Both presenting VA and MMSE score worsened over 
time (VA (Log MAR) intercept=.004, slope=.022 for VA; MMSE 
intercept=27.3, slope=-.59; all P<.001). The intercept of VA trajectory 
is statistically significantly associated with the intercept of MMSE 
trajectory (r=-.267, se=.029, p <.001), suggesting that worse baseline 
VA is associated with worse baseline MMSE score. The baseline VA 
is also significantly associated with the subsequent rate of change in 
MMSE score (r=-.11, se=.05, p<.001). In addition, more positively 
sloped VA trajectories are significantly associated with more 
negatively sloped trajectories of MMSE(r=-.148, se=.061, p=.015); 
i.e., the rate of worsening VA is associated with the rate of declining 
MMSE score in older adults. Cross lagged models indicate worse VA 
in the previous round predicted worse MMSE score in the subsequent 
round throughout the study (β=-1.1, se=.2, p<0.001); however the 
reverse was not observed except declining MMSE score in round 1 
predicted worse VA in round 2 (β=-.052, se=.013, p<0.001).
Conclusions: VA is associated with MMSE score cross-sectionally 
and, more importantly, longitudinally in older adults. The rate of VA 
decline is associated with the rate of MMSE score decline, indicating 
that worsening VA in older adults may adversely impact future 
cognitive functioning. This longitudinal relationship suggests that 
maintaining good vision may be an important interventional strategy 
for mitigating age-related cognitive changes.
Commercial Relationships: Dandan D. Zheng, None; 
Sharon L. Christ; Bonnielin K. Swenor, None; Sheila West, None; 
Byron L. Lam, None; David J. Lee, None
Support: NIA Grant AG10184, NEI Grant F31EY025936
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Prevalence and risk factors of depressive disorders in an urban, 
ophthalmic population
Teresa Horan1, Eileen Mayro1, Ann P. Murchison2, Lisa A. Hark2, 
Marlee Silverstein1, Olivia Y. Wang1, Benjamin T. Leiby1, 
Laura Pizzi3, Robin Casten1, Barry W. Rovner1, Julia A. Haller2. 
1Sidney Kimmel Medical College, Thomas Jefferson University, 
Philadelphia, PA; 2Research, Wills Eye Hospital, Philadelphia, 
PA; 3Jefferson College of Pharmacy, Thomas Jefferson University, 
Philadelphia, PA.

Purpose: Previous studies have established a correlation between 
vision problems and depression, however depression research in 
eye-care settings has been very limited. This observational study aims 
to determine the prevalence of depression in an ophthalmic patient 
population and to delineate correlates of depressive symptoms.
Methods: A prospective survey of 367 new, adult participants 
seen in general ophthalmology, cornea, glaucoma, or retina clinics 
in an urban eye hospital was performed from 8/4/14 to 2/15/16. 
Depression was assessed using the Patient Health Questionnaire-9 
(PHQ-9) and a cut-score of ≥10 was used to indicate the presence of 
symptoms consistent with clinical depression. Distance acuity, ocular 
diagnosis, diabetes status, smoking status, demographic information, 
and medications were collected from participants’ medical charts. 
Association of demographic and clinical characteristics with clinic 
and presence of depressive symptoms was evaluated using two-
sample t-tests, ANOVA, or chi-square tests. The prevalence of 
depression, and bivariate relationships between depressive symptoms 
and clinical and demographic factors are reported.
Results: A total of 367 participants were enrolled from 4 clinics. The 
majority (52.9%) of participants were female, 48.6% were white, and 
42.2% were African American; the mean age was 52.0. Seventy-three 
participants (19.9%) had PHQ-9 scores of 10 or greater, indicative 
of moderate depressive symptoms. The rates of depression per 
clinic were 18% in general ophthalmology, 20% in cornea, 22% in 
glaucoma, and 20% in retina. All non-medication variables associated 
with presence of depressive symptoms in a univariable analysis at 
the p<0.20 level were entered into a multivariable logistic regression 
model. This included visual acuity, smoking status, and diabetes 
diagnosis. Participants with low vision (VA<20/60) and blindness 
were more likely to have depressive symptoms (OR=2.82; 95% 
CI: [1.92-4.21]). Smoking status and diabetes diagnosis were also 
associated with depressive symptoms (OR=3.11 [2.66-3.64] and 3.42 
[1.90-6.16], respectively).
Conclusions: In urban, ophthalmic adult participants, depression 
was highly associated with low vision, smoking, and diabetes. 
Understanding risk factors for depression in patients visiting an 
ophthalmologist could allow for better detection of depression.
Commercial Relationships: Teresa Horan, None; 
Eileen Mayro, None; Ann P. Murchison, None; Lisa A. Hark, 
None; Marlee Silverstein, None; Olivia Y. Wang, None; 
Benjamin T. Leiby, None; Laura Pizzi, None; Robin Casten, 
None; Barry W. Rovner, None; Julia A. Haller, None
Support: CDC Grant U01 DP002655
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The Relationship Between Vision-Related Quality of Life Scores 
and Depression Symptoms in a Community-Based Glaucoma 
Screening Program
Kamran Rahmatnejad1, Avrey Thau2, Mathew E. Biron2, 
Eileen Mayro2, Deiana johnson1, Tingting Zhan1, 2, Paul M. Gentile1, 
Michael Waisbourd1, Ann P. Murchison1, 2, L. Jay Katz1, 2, 
Scott S. Fudemberg1, Lisa A. Hark1, 2. 1Glaucoma Research Center, 
Wills Eye Hospital, Philadelphia, PA; 2Sidney Kimmel Medical 
College, Philadelphia, PA.
Purpose: Individuals with glaucoma have been shown to be at an 
increased risk for depression, but studies exploring the relationship 
between depressive symptoms and vision-related quality of life 
(VRQoL) in this population are limited. By understanding aspects of 
visual impairment associated with depressive symptoms, resources 
may be allocated toward supportive and vision rehabilitation 
programs. We performed a cross-sectional study to learn if depressive 
symptoms are associated with aspects of VRQoL differently in 
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glaucoma patients compared to glaucoma suspect patients who do not 
have glaucomatous visual field changes.
Methods: Two hundred sixty-eight patients diagnosed with 
glaucoma or glaucoma suspect were recruited from a community-
based glaucoma screening program. Subjects were administered the 
National Eye Institute Visual Functioning Questionnaire-25 (VFQ-
25) and the Geriatric Depression Scale-15 (GDS-15). Relationships 
between VFQ-25 and GDS-15 scores were evaluated both by 
Spearman’s rank correlation coefficients and a multivariate negative 
binomial regression model. T-tests were used to evaluate differences 
between the glaucoma group and glaucoma suspect group.
Results: The mean GDS-15 score was 2.4±2.8 with no significant 
difference between the glaucoma group and the glaucoma suspect 
group (P=0.654). The mean composite VFQ-25 score was 78.6 
±15.9, with lower scores in the glaucoma group (74.7±19.7) than 
the glaucoma suspect group (80.4 ±13.6) (P=0.003). The negative 
binomial regression model revealed that the VFQ-25 subscales 
“General Health”, “Distance Activities”, and “Role Dependency” 
have a significant impact on GDS-15 scores. The VFQ-25 subscale 
with the strongest correlation to GDS-15 score was “Ocular Pain”  
(r = -0.526) within the glaucoma group and “General Health”  
(r = -0.437) within the glaucoma suspect group.
Conclusions: Depressive symptoms were more likely to be related 
to a poor VRQoL rather than a glaucoma diagnosis. While poor 
perceptions of general health were associated with depressive 
symptoms in both glaucoma and glaucoma suspect subjects, those 
with glaucoma also experienced eye pain and/or eye discomfort.
Commercial Relationships: Kamran Rahmatnejad, None; 
Avrey Thau, None; Mathew E. Biron, None; Eileen Mayro, None; 
Deiana johnson, None; Tingting Zhan, None; Paul M. Gentile, 
None; Michael Waisbourd, None; Ann P. Murchison, None; L. 
Jay Katz, None; Scott S. Fudemberg, None; Lisa A. Hark, None
Support: Partridge Foundation Grant#14-380
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Food Insecurity, Vision Impairment and Disability in Adults
Richard C. Hom. Graduate Biomedicne, Salus Univeristy, San Mateo, 
CA.
Purpose: 
The purpose of this study is to evaluate the association of vision 
impairment (VI) and food insecurity (FI) in adults who have either 
physical (“PD”) or social disability (“SD”).
.
Methods: The study samples 33,672 non-institutionalized adults 
who participated in the 2015 U.S. National Health Interview Survey 
(“NHIS”). The data sets are de-identified and are freely available to 
the public. A waiver for an IRB was received by Salus University for 
this study. Independent variables were “trouble seeing with vision 
even with glasses” (VI) and four measures of FI (“running out of 
food before the end of the month”; “not being able to eat a balanced 
meal because of cost”; “eating less because there was a fear of having 
enough food” and “not eating a balanced meal because of cost”. The 
dependent (or outcome variables) were PD and SP. PD was defined as 
“having difficulty completing routine needs (instrumental activities of 
daily living, or IADL). Two age groups were used: Group 1 consisted 
of adults over the age of 55 and Group 2 included adults between the 
ages 18-54 years. IBM SPSS Version 23 with Complex Sampling 
was used to compensate for NHIS use of multiple sampling to 
achieve sufficient samples in certain socioeconomic and geographical 
population groups. Weighted variables were used in all models.

Results: There were 48.2% men, 35.8% in Group 1 and 62.4 in 
Group 2. Those who had difficulties with IADL were 4.5% and 3.1% 
for SP.
Individuals in Group 1 who had VI were 3.862x as likely to report 
difficulty with IADL; in Group 2, this increased to 5.460x. In Group 
1, those who reported food insecurity when defined by four different 
variables ranged from 1.162x to 3.700x as likely to report difficulty 
with IADL. In Group 2, this increased from 2.197x to 8.4.37x.  
(See Tables 1,3)
In Table 2, Group 1 adults with VI and “fear of running out of food 
were 3.498x and 3.309x, respectively, to report IADL difficulty; in 
Group 2, VI increased to 4.708x and “fear of running out of food” to 
5.391x. In Table 4, Group 1 adults with VI and “fear running out of 
food” were 3.241x and 2.249x, respectively; in Group, VI increased 
to 4.070x and “fear of running out of food” to 4.590.
Conclusions: There is a significant influence of VI and FI upon 
difficulties with activities of routine needs (IADL) and SP.
Additional research may elaborate and quantify further the 
relationship of VI, FI and age.

Food Insecurity, Vision Impairment and Disability in the Adult
Commercial Relationships: Richard C. Hom, None
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A Longitudinal Analysis of the Impact of Glaucoma on 
Performance in Daily Life
James Murphy1, Karishma Kodia1, Michael Waisbourd2, Remy 
Serge Manzi Muhire2, Ting Ting Zhan1, Kamran Rahmatnejad2, 
Shuai-Chun Lin2, Sheryl S. Wizov2, Lisa A. Hark2, Jonathan S. Myers2, 
Scott S. Fudemberg2, Anand V. Mantravadi2, L Jay Katz2, 
Marlene Moster2, Michael Pro2, George L. Spaeth2. 1Thomas 
Jefferson University, Philadelphia, PA; 2Glaucoma Research, Wills 
Eye Hospital, Philadelphia, PA.
Purpose: Current glaucoma research lacks longitudinal studies that 
combine clinical evaluations, patient perceptions of symptoms and 
quality of life (QoL), and performance-based function evaluations. 
We performed a four year, prospective, observational, clinical study 
to evaluate data from these three domains. This analysis focuses on 
patients’ subjective self-reported outcomes in patients diagnosed 
with glaucoma, specifically using the National Eye Institute Visual 
Functioning Questionnaire (NEI VFQ-25) and its subscales.
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Methods: The study collected participant measurements for clinical, 
QoL, and performance-based measures in yearly visits over four 
years. The investigators recruited patients who had a minimum 2-year 
diagnosis of primary open-angle glaucoma or chronic closed-angle 
glaucoma at a moderate-stage, as defined by the Disc Damage 
Likelihood Scale between 5-8 in at least one eye. During each visit, 
best corrected visual acuity (BCVA), intraocular pressure (IOP), 
visual field, objective performance-based measures, and subjective 
QoL measures were collected. The NEI VFQ-25 was used to measure 
subjective QoL. The NEI VFQ-25 is a 42-question exam (with 25 
primary questions) evaluating participant vision and their emotions 
experienced with limited vision. The NEI VFQ-25 composite and 
twelve subscales can be viewed in Table 1.
Results: The NEI VFQ-25 composite dropped -2.05 points over the 
4-year span (95% CI (-3.65, -0.45), p=0.012). Only three of the NEI 
VFQ subscales had a significant drop: near activities -3.27 (95% CI 
(-5.43, -1.10), p = .003), distance activities -1.94 (95% CI (-3.86, 
-0.01), p = .049 and role difficulties -2.93 (95% CI (-5.83, -0.04), p 
= .047). Over the 4-year span, there were also significant drops in 
visual acuity as well as performance based measures.
Conclusions: Although there was a significant drop in the NEI VFQ-
25 composite and three of the subscales, there was no significance 
in the change of eye-related mental health. Further data needs to 
be collected regarding longitudinal eye-related mental health in 
glaucoma.

Commercial Relationships: James Murphy, None; 
Karishma Kodia, None; Michael Waisbourd, None; Remy 
Serge Manzi Muhire, None; Ting Ting Zhan, None; 
Kamran Rahmatnejad, None; Shuai-Chun Lin, None; 
Sheryl S. Wizov, None; Lisa A. Hark, None; Jonathan S. Myers, 
None; Scott S. Fudemberg, None; Anand V. Mantravadi, None; 
L Jay Katz, None; Marlene Moster, None; Michael Pro, None; 
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Self-administered Questionnaires Correlate with Visual Function 
and Vitreous Structure in Patients with Vitreous Floaters
Jeannie Nguyen-Cuu, Ethan Nguyen, Kenneth M. Yee, Justin Nguyen, 
J Sebag. VMR Institute for Vitreous Macula Retina, Huntington 
Beach, CA.
Purpose: Vitreous floaters vary in severity, and it is often difficult 
to accurately assess the significance of vitreous floaters clinically. It 
would be useful, therefore, to have quantitative methods by which 
floater patients can be screened for disease severity. To this end, two 
self-administered questionnaires, one designed by patients called the 
Eye Floater Questionnaire (EFQ), were used to assess the impact of 
vitreous opacities on vision and quality of life. Correlations between 
the EFQ and the standardized NEI Visual Function Questionnaire 

(VFQ), as well as correlations with visual function and vitreous 
structure were performed in patients with vitreous floaters ranging in 
severity from mild to clinically significant.
Methods: Seventeen eyes from 17 subjects (mean age=53±13 years) 
with vitreous floaters were evaluated with EFQ, VFQ, visual acuity 
(VA; Snellen decimal), contrast sensitivity (CS; Freiburg Acuity 
Contrast Test (FrACT); %W=Weber Index at a spatial frequency of 5 
degrees), and quantitative ultrasonography (QUS; AVISO, Quantel, 
France), as previously described (IOVS 56:1611–7, 2015). Statistical 
analyses compared EFQ and VFQ scores, as well as correlations 
between the questionnaires and VA, CSF and QUS.
Results: VA ranged from 0.40 to 1.0, and CSF ranged from 2.01%W 
to 4.12%W. Neither EFQ nor VFQ scores correlated with VA  
(p = 0.90 and p = 0.37, respectively). There was a positive correlation 
between EFQ and VFQ scores (Fig. 1; r = 0.689, p<0.003). EFQ 
and VFQ scores separately correlated with CSF, (Fig. 2; r = -0.509, 
p<0.04; r = -0.503, p<0.04, respectively). VFQ and EFQ correlated 
with QUS, confirming previous reports (IOVS 56:1611–17, 2015).
Conclusions: Visual acuity does not correlate with any aspect of 
vitreous floater patient assessment. Self-administered questionnaires 
appear to provide useful quantitative assessment of the severity 
of vitreous floaters. The EFQ is a new quantitative measure of 
the impact of vitreous opacities on vision and quality of life that 
correlates with VFQ, CSF, and QUS. These questionnaires may be 
of value in patient care as a quantitative assessment of the functional 
disturbance and negative impact on quality of life induced by vitreous 
opacities. Further, EFQ and VFQ might not only be useful to screen 
for clinically significant vitreous floaters, but also as an outcome 
measure of the impact of therapy for vitreous opacities.
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Do children operated for congenital glaucoma and their parents 
agree on the child’s health-related quality of life?
Vijaya K. Gothwal1, 3, Bharani Seelam3, Anil K. Mandal2. 1Brien 
Holden Eye Research Centre - Patient Reported Outcomes Unit, 
L V Prasad Eye Institute, Hyderabad, India; 2Jasti V Ramanamma 
Children’s Eye Care Centre, L V Prasad Eye Institute, Hyderabad, 
India; 3Meera and L B Deshpande Centre for Sight Enhancement, L V 
Prasad Eye Institute, Hyderabad, India.
Purpose: Health-related quality of life (HRQOL) is increasingly 
seen as important to reflect the impact of an illness and its 
treatment on a patient from his/her perspective. At times, however, 
information regarding HRQoL is difficult to obtain directly from 
pediatric patients, and parents are used as proxies in such situations. 
Discrepancies have been reported between child and parent-proxy 
reports regarding child’s HRQoL, and this increases the need to 
identify variables which contribute to the observed differences 
between children’s self-reports and parents’ proxy-reports. The aims 
of this study were: (a) to investigate the agreement between children 
operated for congenital glaucoma (CG) and their parents on their 
ratings of the child’s HRQoL using Kidscreen-52 questionnaire, and 
(b) to identify factors associated with possible disagreement.
Methods: 121 children aged 8-18 years (mean age=11.8 years, 
SD=2.8) operated for CG (mean duration since surgery =10.2 years, 
SD=4.2) and their parents (mean age =39.2 years, SD=6.4) completed 
the child and proxy versions of the Kidscreen-52 questionnaire. 
Psychometric properties of the questionnaire were assessed using 
Rasch analysis and parent-child agreement was investigated using the 
Bland-Altman method.
Results: Kidscreen-33 with robust psychometric properties emerged 
following Rasch validation of the Kidscreen-52 questionnaire. 
Average parental ratings of their child’s HRQoL was significantly 
lower than the children’s own ratings and the range of disagreement 
was wide, with parents both overestimating and underestimating 
their child’s HRQoL (mean score difference = 0.17, 95% limits of 
agreement (LOA): lower -0.96 (95% CI -0.78 to -1.14) and upper 
1.29 (95% CI 1.12 to 1.47). Parent and child’s age showed a weak 
and statistically significant relationship with the discrepancy in the 
HRQoL scores (r=-0.21, P=0.02 for both).
Conclusions: Children operated for CG and their parents perceive the 
broader impact of living with CG very differently. Both groups base 
their judgements of pediatric HRQoL on different information, so the 

information provided by children and their parents should be viewed 
as being complementary, rather than being interchangeable. These 
findings have important implications when parent-proxy reported 
HRQoL is used to guide clinical/treatment decisions.
Commercial Relationships: Vijaya K. Gothwal, None; 
Bharani Seelam, None; Anil K. Mandal, None

Program Number: 1348 Poster Board Number: A0317
Presentation Time: 8:30 AM–10:15 AM
Refinement of a new patient-reported outcome measure for 
pediatric eye conditions
Suzanne M. Wernimont1, Yolanda S. Castaneda2, David A. Leske1, 
Sarah R. Hatt1, Laura Liebermann1, Christina S. Cheng-Patel2, 
Eileen E. Birch2, 3, Jonathan M. Holmes1. 1Ophthalmology, Mayo 
Clinic, Rochester, MN; 2Retina Foundation of the Southwest, Dallas, 
TX; 3UT Southwestern Medical Center, Dallas, TX.
Purpose: To determine the factor structure of a newly-developed 
patient-reported outcome measure (PROM) specifically designed 
to assess health-related quality of life (HRQOL) concerns and 
functional vision concerns affecting children and their parents.
Methods: In a previous phase, we interviewed 204 children and 
328 parents across 10 diagnostic categories (esotropia, exotropia, 
hypertropia, amblyopia, refractive error, anterior segment, CNS, 
nystagmus, orbital, retina/optic nerve) to identify specific concerns. 
Interview transcripts were coded, yielding 6824 concerns and 
589 individual questions. After binning and winnowing, master 
questionnaires were created with 97 items for the child (and 
proxy) and 69 items for the parent. In the current phase, the master 
questionnaires were administered to 147 children and 254 parents 
across the 10 diagnostic categories. Factor analysis was performed on 
the non-treatment related items (63 child items and 47 parent items) 
and, separately, on each group of treatment- related items, setting 
a threshold Eigenvalue of 1.0. Items under each factor were then 
reviewed for a common theme.
Results: The child questionnaire yielded 10 factors (Eigenvalues 
19.8 to 1.1), with domains including school, daily activities, social, 
worry, feeling different, emotions, appearance and compensating. The 
treatment questions (grouped as glasses, patching, contact lens, and 
drops), each had one or two factors. The parent questionnaire yielded 
5 factors (Eigenvalues 16.4 to 1.1) with domains including worry, 
family impact, social, limitations and appearance.
Conclusions: By following a rigorous patient-parent-derived 
approach to question development and refinement, we have created 
master questionnaires for children and their parents that have 
meaningful factor structures. These questionnaires will be further 
refined by Rasch analysis as part of our ongoing development of a 
patient-reported outcome measure for children with eye conditions, 
assessing HRQOL and functional vision.
Commercial Relationships: Suzanne M. Wernimont, 
None; Yolanda S. Castaneda, None; David A. Leske, 
None; Sarah R. Hatt, None; Laura Liebermann, None; 
Christina S. Cheng-Patel, None; Eileen E. Birch, None; 
Jonathan M. Holmes, None
Support: NIH Grants EY024333 (JMH, PI & EEB, Co-I) and 
EY022313 (EEB), Research to Prevent Blindness, and the Mayo 
Foundation.
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Program Number: 1349 Poster Board Number: A0318
Presentation Time: 8:30 AM–10:15 AM
The impact of vision loss on health related quality of life in 
Trinidad and Tobago
Tasanee Braithwaite1, Henry Bailey2, Debra R. Bartholomew5, 
Konrad Pesudovs3, Rupert R. Bourne1, Alastair Gray4. 1Vision and 
Eye Research Unit, Anglia Ruskin University, London, United 
Kingdom; 2Department of Finance and Economics, Arthur Lok Jack 
Graduate School of Business, St Augustine, Trinidad and Tobago; 
3Optometry and Vision Science, Flinders University, Adelaide, SA, 
Australia; 4Health Economics Research Centre, University of Oxford, 
Oxford, United Kingdom; 5Department of Ophthalmology, Port of 
Spain General Hospital, Port of Spain, Trinidad and Tobago.
Purpose: Little is known about the impact of vision impairment on 
quality of life (QoL) in the Caribbean. This study aimed to quantify 
the utility and quality adjusted life year (QALY) loss associated with 
vision impairment identified in the 2013-2014 National Eye Survey 
of Trinidad and Tobago (NESTT).
Methods: The EQ5D-5 level (L) health-related QoL instrument was 
included in NESTT, a population-based, nationally-representative, 
cross-sectional survey of adults aged > 40 years. Respondents 
rated their level of impairment across five dimensions (mobility, 
self-care, usual activities, discomfort/pain and depression/anxiety). 
Utility scores were derived using a newly-developed TT general 
population-based algorithm for the EQ5D-3L, with cross walk from 
the EQ5D-5L scores. Relationships between utility, presenting vision 
category, socio-demographic and medical factors were explored 
using multivariate regression analysis, with robust standard error 
estimation.
Results: 2634 adults participated (61.8% response rate). Mean age 
was 58.4 (sd 11.8, range 40 to 103) years and 56% were female. 
Mean utility ranged from 0.94 (sd 0.08) in those with normal 
vision (LogMAR <=0.0), to 0.73 (sd 0.23) in those who were blind 
(LogMAR >1.32). In a multivariate model, utility loss was predicted 
by older age, female sex, fewer qualifications, previous stroke, 
elevated body mass index, arthritis, and diabetes (p<0.05). After 
adjustment, in comparison to those with no vision impairment (<0.48 
LogMAR), moderate or severe vision impairment (MSVI) was 
associated with -0.02 reduction in utility, and blindness with -0.12 
reduction in utility. The odds of reporting mobility difficulty were 
increased by MSVI (Odds Ratio (OR) 2.3, 95% confidence interval 
(CI) 1.9 to 3.8) and blindness (OR 7.8, 95% CI 2.0 to 31.1). The odds 
of self-care difficulty were also increased by MSVI (OR 2.2, 95% 
CI 1.2 to 3.8) and blindness (OR 30.5, 95% CI 4.5 to 206.7). The 
QALY loss resulting from MSVI and blindness amongst adults over 
40 years in Trinidad and Tobago was estimated to be 209 per 100,000 
population per year.
Conclusions: This first study on the impact of vision loss on QoL in 
the Caribbean reveals utility loss in Trinidad and Tobago consistent 
with levels identified elsewhere. The QALY loss reflects a substantial 
health burden among visually impaired adults and highlights the 
potential value of strategies to prevent avoidable vision loss.
Commercial Relationships: Tasanee Braithwaite, None; 
Henry Bailey, None; Debra R. Bartholomew, None; 
Konrad Pesudovs, None; Rupert R. Bourne, None; Alastair Gray, 
None
Support: Fight for Sight Small Project Grant 1339/40

Program Number: 1350 Poster Board Number: A0319
Presentation Time: 8:30 AM–10:15 AM
Quality of Life and Visual Functioning in Rural Nepal
Stephen Lau1, Mohan Shrestha2. 1University of Sheffield, Sheffield, 
United Kingdom; 2Tilganga Institute of Ophthalmology, Kathmandu, 
Nepal.
Purpose: Visual impairment (VI) and poor visual functioning (VF) 
are important causes of poor quality of life (QoL). However, there 
is no literature describing VF and vision-related QoL in rural Nepal. 
This study aims to describe the relationship between VF and vision-
related QoL of those with VI in rural Nepal.
Methods: A cross-sectional study was conducted on 542 participants 
with presenting visual acuity (VA) <6/18 in the mountain 
(N=153), hill (N=187) and plains (N=202) regions of rural Nepal. 
Demographic data was collected and participants were interviewed 
using the VF-14 and a vision-related QoL questionnaire from a 
previous study in rural Vietnam. Composite scores between 1-100 
were generated, where 1 was maximal difficulty. Data was analyzed 
using Microsoft Excel and SPSS version 16.5.
Results: The mean age of participants was 65 ± 14 years with 89% 
≥50 years. 45% and 55% of participants were male and female 
respectively. Presenting VA was <6/18-6/60 (moderate VI) in 
82.7%, <6/60-3/60 (severe VI) in 8.7% and <3/60 (blind) in 8.7% 
of participants. The causes of VI included refractive error (39.5%), 
untreated cataracts (53.5%), glaucoma (1.5%), age-related macular 
degeneration (0.5%), diabetic retinopathy (0.2%) and other causes 
(4.8%). Furthermore, only 19 (3.5%) subjects were using glasses to 
correct refractive error.
Vision-related QoL scores had a range of 11 to 44, mean of 17.8, 
median of 15 (IQR=11-22) and mode of 11 (N=185). VF scores had 
a range of 12 to 48, mean of 28.1 ± 7.6, median of 28 and mode of 
22 (N=33). There was a moderate correlation between VF and total 
(r=0.65, p<0.001), personal (r=0.60, p<0.001), mobility (r=0.65, 
p<0.001) and social activity (r=0.56, p<0.001) QoL scores. However, 
there was a poor correlation between VF and mental QoL scores 
(r=0.42, p<0.001). There was a good correlation between VF and 
total QoL scores in the mountains (r=0.73, p<0.001), but a moderate 
correlation in the plains (r=0.64, p<0.001) and hills  
(r=0.53, p<0.001).
Conclusions: Most VI was moderate, but VF and vision-related QoL 
scores were low and QoL scores were positively skewed. Although 
VF moderately correlated with QoL, the correlation varied with QoL 
component and region. Among QoL components, the correlation was 
weakest with mental QoL scores. Among regions, the correlation 
was strongest in the mountains region, which suggested eye health 
interventions may be more likely to improve QoL there.
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Commercial Relationships: Stephen Lau, None; Mohan Shrestha, 
The Fred Hollows Foundation (F)
Support: Fred Hollows Foundation

Program Number: 1351 Poster Board Number: A0320
Presentation Time: 8:30 AM–10:15 AM
Understanding the Patient’s Perspective in Herpes Simplex 
Keratitis – Lessons from a Patient Involvement Group in the 
West Midlands, United Kingdom
Xiaoxuan Liu1, Sai Kolli2, Peter McDonnell1, Amit Patel3, 
Geraint P. Williams4. 1Ophthalmology Department, Sandwell and 
West Birmingham NHS Trust, Birmingham, United Kingdom; 
2University Hospitals Birmingham NHS Foundation Trust, 
Birmingham, United Kingdom; 3Heart of England NHS Foundation 
Trust, Birmingham, United Kingdom; 4Worcestershire Acute 
Hospitals NHS Trust, Worcester, United Kingdom.
Purpose: Herpes simplex keratitis (HSK) is a painful recurring 
disease that may require long term anti-viral prophylaxis, multiple 
hospital attendances and is potentially blinding. There are currently 
no published patient reported outcomes for HSK, therefore 
understanding of the patient’s perspective remains unclear. The 
purpose of this exercise is to establish the first patient involvement 
group for HSK in the West Midlands (WM) region of the United 
Kingdom, and provide an opportunity for patients to steer the 
direction of future research, as well as share their perspective relating 
to HSK care through a patient involvement survey.
Methods: Permission was secured through National Institute for 
Health Research - Research Design Service WM and individual 
hospital trusts. 29 patients attending ophthalmology clinics in 
4 regional centres participated in an online survey, and were 
subsequently followed-up by telephone interviews. Patients who 
agreed were asked to rank and discuss 9 areas research in order of 
priority, including risk factors for recurrence, how quickly infection 
can be treated, treatment failure, improving diagnostic tests, 
uncertainties regarding treatment resistance, need for long-term 
treatment, risk factors for developing infection, impact on quality of 
life and frequency of hospital visits.
Results: This exercise demonstrated that patients’ top priorities for 
research are risk factors for recurrence (6.5/9), treating the infection 
quickly (ranking 5.6/9) and improving diagnostic tests (5.6/9). Other 
themes which emerged included difficulties in gaining rapid access 
to ophthalmic specialists in acute infection, difficulties in long term 
symptom control, and the need for greater in-depth patient education.
Conclusions: With consideration of the patient’s priorities, future 
research is required to improve diagnostics and disease monitoring, 
and to determine risk factors for recurrence and resistance. 
Whilst rapid-access care, patient-specific treatment regimens, and 
meaningful patient education are potential approaches to improving 
clinical care.

Commercial Relationships: Xiaoxuan Liu; Sai Kolli, None; 
Peter McDonnell, None; Amit Patel, None; Geraint P. Williams, 
None

Program Number: 1352 Poster Board Number: A0321
Presentation Time: 8:30 AM–10:15 AM
Low Vision Patients’ Satisfaction with Telerehabilitation 
Encounters
Ava K. Bittner1, Tony Succar2, Angie Bowers4, Pat Yoshinaga5, 
John Shepherd6, Andrew Jacobson7, Nicole Ross3. 1Optometry, Nova 
Southeastern University, College of Optometry, Ft. Lauderdale, FL; 
2Envision Research Institute, Wichita, KS; 3New England College of 
Optometry, Boston, MA; 4Alphapointe, Kansas City, KS; 5Southern 
California College of Optometry, Fullerton, CA; 6University of 
Nebraska Medical Center, Omaha, NE; 7Black Box Network 
Services, Richardson, TX.
Purpose: A recent Cochrane systematic review found no research 
studies with results on the topic of telerehabilitation for low vision 
(LV). Our goal was to perform the initial steps to develop, refine, 
execute and evaluate the components required to deliver follow-
up LV telerehabilitation services involving remote communication 
between an LV provider in-office and LV patient at home.
Methods: We conducted telerehabilitation encounters with eight 
older adults who had bilateral vision loss due to AMD or diabetic 
retinopathy and recently received a hand-held magnification device 
for reading. Subjects self-reported difficulty with returning for 
follow up rehabilitation training sessions at the provider’s office and 
resided in a state in which our study’s providers (LV OT or ODs) are 
licensed to practice (i.e., KS, MO, MA, CA). Participants’ provided 
ratings for the use of loaner devices (i.e., iPad mini, Android tablets, 
Verizon MiFi, external speakers, weBoost antenna) and commercially 
available, HIPAA compliant, secure videoconferencing (zoom.us) 
to communicate at home with an in-office LV provider and receive 
training on the use of their magnifier while reading MNread cards.
Results: All subjects indicated being satisfied with receiving LV 
telerehabilitation; half of them were very satisfied. All subjects 
agreed that they were comfortable receiving telerehabilitation and 
being evaluated via videoconferencing; half of them strongly agreed 
with this statement. Six of 8 subjects (75%) reported their hand-held 
magnifier use had improved after the telerehabilitation session. All 
except one subject reported they were very interested in receiving 
telerehabilitation services again if their visual needs change. Video 
quality was rated excellent by 3 subjects (38%) and good by 4 
subjects (50%). Audio quality was rated as good to excellent by 5 
subjects (63%), since Android tablets prior to implementation of the 
iPad were affected by reduced signal strength and thus poor audio 
for 3 patients in KS/MO. All except one participant had never used 
videoconferencing prior to our study, and 3 subjects (38%) had never 
used the Internet. Additional subjects/sessions will be presented.
Conclusions: Positive feedback from participants in this pilot study 
supports the feasibility and potential value of LV telerehabilitation, 
which may be helpful to improve quality of life and access to care by 
eliminating barriers (e.g., transportation to office visits).
Commercial Relationships: Ava K. Bittner; Tony Succar, None; 
Angie Bowers, None; Pat Yoshinaga, None; John Shepherd, None; 
Andrew Jacobson, None; Nicole Ross, None
Support: Envision Research Institute
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Program Number: 1353 Poster Board Number: A0322
Presentation Time: 8:30 AM–10:15 AM
Contextual factors that impact on the life of children with vision 
impairment
Jill E. Keeffe1, Vijaya Gothwal1, Serge Resnikoff2, Deepak Bagga1. 
1L V Prasad Eye Institute, Hyderabad, India; 2Brien Holden Vision 
Institute, Sydney, NSW, Australia.
Purpose: Existing research on children with low vision has been 
limited mainly to investigation of functional vision and participation. 
The aim of this cross-sectional qualitative study was to obtain 
and analyse output from focus groups with children with vision 
impairment and related persons to develop themes on vision-related 
participation restrictions, personal and environmental contextual 
factors that impact on children with vision impairment to better 
understand its impact for delivery of services.
Methods: Children aged from 8 to 17 years with vision impairment 
in regular or special schools, their peers with normal vision (age 
8-17 years), parents, teachers, and vision rehabilitation specialists 
participated in 74 focus groups in urban and rural areas of southern 
India; all were lead by the same person. Statements were recorded 
and entered into a database. Three levels of sorting were conducted 
to group items from all participants. For triangulation 3 people 
conducted the final grouping of statements into categories and 
collaborated to finalise the inclusion and grouping of statements.
Results: A total of 537 people (194 children with low vision, 212 
peers, 28 parents, 51 teachers and 12 rehabilitation specialists) 
generated 1,617 statements. After the three stages of sorting to 
group similar items, 522 items were grouped in 4 major areas: body 
functions (sensory, vision, mental), activities and participation (social, 
personal interactions, learning and applying knowledge, mobility), 
environmental (attitudes of others, support and relationships, products 
and services, policies) and personal factors. The further sorting of 
statements by 20 participants (including 12 children with low vision) 
resulted in > 100 themes. Of the 522 statements 76% were rated as 
important and 72% relevant. The majority of statements were barriers 
with attitudinal statements most common.
Conclusions: It was not only vision related statements of a person’s 
activity and participation but the physical, social and attitudinal, 
environment and personal contextual factors that were of importance 
for inclusion. The next stage using concept mapping will help 
develop a questionnaire which could be used to guide low vision 
rehabilitation service delivery and setting policy for inclusion of 
children with vision impairment.
Commercial Relationships: Jill E. Keeffe; Vijaya Gothwal, None; 
Serge Resnikoff, None; Deepak Bagga, None

Program Number: 1354 Poster Board Number: A0323
Presentation Time: 8:30 AM–10:15 AM
Visual acuity, health-related quality of life, and their correlation 
in a nationwide epidemiological study of adult population in 
Finland
Alexandra Mikhailova1, 2, Matti Ojamo1, 3, Mika Gissler3, 
Seppo Koskinen3, Harri Rissanen3, Päivi Sainio3, 
Hannu M. Uusitalo2, 4. 1Finnish Register of Visual Impairment, 
Finnish Federation of the Visually Impaired, Helsinki, Finland; 
2SILK, Department of Ophthalmology, University of Tampere, 
Tampere, Finland; 3National Institute for Health and Welfare, 
Helsinki, Finland; 4Eye Center, Tampere University Hospital, 
Tampere, Finland.
Purpose: In developed countries, aging population and rising life 
expectancy are increasing the prevalence of vision-threatening 
diseases such as age-related macular degeneration and glaucoma. 
Despite therapeutic progress, problems in visual function remain 

an issue, affecting quality of life of the patients and their families, 
and adding to health care costs. In this population-based study we 
examined the profiles and correlation of visual function and health-
related quality of life (HRQoL) in Finnish adults in 2000 and 2011.
Methods: We utilized the nationwide surveys of health and well-
being—Health 2000 and 2011—carried out by the National Institute 
for Health and Welfare. The sample (aged 30 and older) represented 
the adult population of Finland, and the study subjects participated 
in an interview and health examination. Visual acuity (VA) was 
measured from 6,663 and 4,684 participants in 2000 and 2011, 
respectively. Moreover, VA was measured at both time-points from 
3,867 participants, making it possible to evaluate the changes in 
their visual function and overall health and well-being. HRQoL was 
assessed using two established instruments (15D and EQ-5D), and 
correlation with VA was investigated using IBM SPSS statistical 
software.
Results: Visual function declines with age, while vision-threatening 
diseases become more prevalent. We observed a strong correlation 
between measured VA and the HRQoL scores at both time-points: 
age- and gender-adjusted HRQoL scores decreased in response to 
declining VA, and differences between participants with normal 
and poor VA (≤0.5, Snellen 20/40, LogMAR 0.30) were statistically 
significant (p<0.001). The most affected aspects were self-care, 
daily activities (e.g. housework and leisure activities), and mobility. 
Finally, HRQoL scores declined to a higher degree for participants 
whose VA was normal in 2000 but decreased to ≤0.5 by follow-up in 
2011, compared with the participants whose VA remained above 0.5 
during the course of 11 years.
Conclusions: Decreased visual function plays a major role in self-
reported HRQoL, especially in the areas of self-care, daily activities 
and mobility. Evaluating how decreased visual function affects 
quality of life and functional capacity helps put in perspective the 
need for new treatment options aiming to postpone the onset of visual 
impairment.
Commercial Relationships: Alexandra Mikhailova, Bayer Oy (F); 
Matti Ojamo, None; Mika Gissler, None; Seppo Koskinen, None; 
Harri Rissanen, None; Päivi Sainio, None; Hannu M. Uusitalo, 
None
Support: Research grant from Bayer Oy

Program Number: 1355 Poster Board Number: A0324
Presentation Time: 8:30 AM–10:15 AM
Living with Usher’s syndrome Type 1: Development of a disease 
impact model from qualitative interviews with patients and their 
parents
Andrea PISCOPO2, 1, Aude ROBOREL de CLIMENS2, 
Catherine Brun-Strang2, Ronald BUGGAGE2, Carla Dias Barbosa4, 
Naomi KNOBLE3. 1Experis IT, Nanterre, France; 2Sanofi, Chilly-
Mazarin, France; 3Mapi, Boston, MA; 4Mapi, Lyon, France.
Purpose: Usher syndrome (USH) is a rare, autosomal recessive, 
genetic disorder characterized by moderate to severe deafness and 
retinitis pigmentosa with or without vestibular dysfunction. USH 
is classified into 3 subtypes (USH1, USH2 and USH3) in order of 
decreasing severity of deafness. The experience of living with a 
syndrome affecting multiple senses is vastly more complex than its 
medical features, and information regarding its impact on patient 
quality of life remains limited in the literature. The objective of this 
qualitative research was to better understand how USH1 affects 
patients’ daily life.
Methods: Specific interview guides were developed from a literature 
review and clinical expert interviews. Between June and August 
2016, face-to-face interviews were conducted with US  
and French USH1 patients, and parents of the USH1 children  
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(<18 years). Trained interviewers asked study participants to 
share their experiences living with the disease, disease impacts on 
daily life, and how this evolved since their diagnosis. An in-depth 
qualitative analysis of interview transcripts was performed using 
the Atlas.TI software. A comprehensive disease impact model 
was subsequently designed to articulate all concepts reported by 
USH1 patients and parents. The frequency of all concepts was also 
calculated by age groups.
Results: We interviewed 18 USH1 patients and 7 parents. Patients’ 
mean age was 24 years, and mean age at diagnosis was 11 years. The 
three most commonly reported ocular symptoms were poor night 
vision (89%), peripheral vision decline (67%), and photosensitivity 
(56%). Other non-ocular symptoms consisted in balance issues 
(78%), fatigue (39%), and headaches (28%). The 3 main limitations 
were driving (61%), playing sports (67%), and bumping against 
obstacles/people (56%). USH1 patients were also impacted in their 
social and family life, psychologically and cognitively, and many 
patients reported experiencing anxiety and fear (61%).
Conclusions: This is the first known study to explore the daily life 
impact of USH1 from patient and parent perspectives. The study 
highlights dimensions of patients lives impacted by USH1 to inform 
clinical work and target potential patient reported outcomes for 
measurement of efficacy in clinical trials.
Commercial Relationships: Andrea PISCOPO, Sanofi (C), 
Experis IT (E); Aude ROBOREL de CLIMENS, Sanofi (E); 
Catherine Brun-Strang, Sanofi (E); Ronald BUGGAGE, Sanofi 
(E); Carla Dias Barbosa, Mapi (E), Sanofi (C); Naomi KNOBLE, 
Mapi (E), Sanofi (C)
Support: Sanofi

Program Number: 1356 Poster Board Number: A0325
Presentation Time: 8:30 AM–10:15 AM
Understanding the impact of Stargardt disease on patients’ lives: 
Insights from patients and their parents based on qualitative 
research
Aude ROBOREL de CLIMENS1, Andrea PISCOPO2, Catherine Brun-
Strang5, Ronald BUGGAGE3, Carla Dias Barbosa4, Béatrice Tugaut4. 
1HEOR, Sanofi, LYON, France; 2Experis IT, Nanterre, France; 3R&D, 
Sanofi, Chilly-Mazarin, France; 4Patient-Centered Outcomes, Mapi, 
LYON, France; 5HEOR, Sanofi, Chilly-Mazarin, France.
Purpose: Although rare, Stargardt disease (SD), caused by mutations 
in the ABCA4 gene, is the most common hereditary macular 
dystrophy. SD typically affects children and young adults and 
results in blindness due to the loss of central visual acuity. Limited 
information exists describing the impact of SD on patients’ quality 
of life. The objective of this qualitative research was to better 
understand how SD affects patients’ daily lives.
Methods: Specific interview guides were developed from a literature 
review and clinical expert interviews. Between November 2015 and 
August 2016, face-to-face interviews were conducted with US and 
French SD patients confirmed by a documented ABCA4 mutation, 
and parents of the SD children (<18 years). Trained interviewers 
asked study participants to share their experience of the disease, 
disease impacts on daily life, if and how this evolved since their 
diagnosis. An in-depth qualitative analysis of interview transcripts 
was performed using the Atlas.TI software. A comprehensive disease 
impact model was developed to reflect all concepts reported by 
SD patients and parents. The frequency of all concepts was also 
calculated by age groups.
Results: Interviews were conducted with 21 SD patients and 7 
parents. Patients’ mean age was 33 years and mean age at diagnosis 
was 27 years. The mean visual acuity of interviewed patients 
was 20/100 (range 20/20-20/600). The three most commonly 

reported ocular symptoms were photosensitivity (48%), central 
vision decline (43%), and blurry vision (38%). Other non-ocular 
symptoms consisted in fatigue (71%) and headaches (36%). The 3 
main impacted activities were driving (90%), reading (86%) and 
playing sports (67%). SD patients were also impacted in their social 
and family life, as well as psychologically and – for some of them 
- cognitively. Many patients reported difficulties discussing their 
disease with friends and relatives (81%).
Conclusions: These interviews provided unique information on the 
daily life impact of SD from patient and parent perspectives. Beyond 
the standard clinical parameters, this research highlights relevant 
domains for SD patients that can help inform clinical work and could 
be considered as patient reported outcome when investigating the 
efficacy of novel treatments.
Commercial Relationships: Aude ROBOREL de CLIMENS, 
Sanofi (E); Andrea PISCOPO, Experis IT (C); Catherine Brun-
Strang, Sanofi (E); Ronald BUGGAGE, Sanofi (E); Carla Dias 
Barbosa, Mapi (C); Béatrice Tugaut, Mapi (C)
Support: Sanofi

Program Number: 1357 Poster Board Number: A0326
Presentation Time: 8:30 AM–10:15 AM
Impact of incidence and progression of diabetic retinopathy on 
visual functioning in Singapore
Ecosse L. Lamoureux1, 2, Ryan E. Man1, Eva K. Fenwick1, 2, 
Alfred T. Gan1, Charumathi Sabanayagam1, 2, Kumari Neelam1, 2, 
Preeti Gupta1, Tien Yin Wong1, 2, Ching-Yu Cheng1, 2. 1Singapore 
Eye Research Institute, Singapore, Singapore; 2Duke NUS Medical 
School, Singapore, Singapore.
Purpose: Data on the longitudinal impact of ocular diseases on 
patient-reported outcomes are rare at a population-based level 
worldwide. We investigated the independent impact of incidence and 
progression of diabetic retinopathy (DR) on visual functioning (VF) 
in Singapore.
Methods: In this population-based cohort of Singapore Indians aged 
40-80 yr. (baseline 2007-2009; and follow-up 2013-2015), those with 
diabetes, clinical data, and VF information at both time points were 
included. Incident DR was defined using the Modified Airlie House 
classification as ‘none or minimal’ DR at baseline and at least mild 
DR at follow-up; incident vision-threatening DR (VTDR -severe 
non-proliferative DR; proliferative DR; and/or clinically significant 
macular edema) as no VTDR at baseline, and present at follow-up; 
and DR progression as at least one-step worsening in DR at follow-
up from minimal or worse at baseline. VF-11 scores were converted 
to interval-level person measures (in logits) using Rasch analysis. 
The longitudinal associations between incident DR and VTDR; DR 
progression, and change in VF were assessed using multivariable 
linear regression models, adjusted for traditional confounders.
Results: The response rate at the follow-up visit in those with 
diabetes was 59%. Of the 545 participants (mean age±SD 59.8±9.0 
yr.; 48.1% female) included in the analysis, 21 (6.0%), 13 (2.5%) and 
26 (17.8%) had incident DR, incident VTDR and DR progression, 
respectively, at follow-up. In models adjusting for age, gender, other 
eye conditions, socioeconomic status, and diabetes duration, those 
with incident DR and VTDR had a 33% (β=-0.52; CI [confidence 
interval] -0.91, -0.14; p=0.008) and 55% (β=-0.89; CI -1.47, -0.30; 
p=0.003) reduction in VF change scores, compared to those without 
these two conditions, respectively. Results were almost identical 
when presenting visual acuity was included in the model. Progression 
of DR was not independently associated with change in VF (β=-0.02; 
CI -0.61, 0.56).
Conclusions: Incident DR has a considerable negative impact on 
people’s vision-dependent daily living activities particularly in its late 
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stage and our findings reinforce the need for strategies to prevent or 
delay the development of DR. Outside of visual acuity, other aspects 
of the visual system i.e., depth perception, may contribute to poorer 
life quality and need to be further investigated.
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Problems using the Andrich model to estimate visual ability 
measures
Chris Bradley, Robert W. Massof. Ophthalmology, Johns Hopkins 
Medicine, Baltimore, MD.
Purpose: The Andrich rating scale model is used by many vision 
researchers to estimate person measures, item measures and 
population thresholds from a set of ratings people assign to items on 
visual function questionnaires. A major problem with the Andrich 
model is that it often estimates disordered population thresholds. 
Users of the model are often advised to merge neighboring rating 
categories and redo the analysis until estimated thresholds come 
out ordered. We have developed a new rating scale model called 
the Axiomatic Rating Scale (ARS) model that derives from first 
principles a polytomous Rasch model that not only estimates person 
measures and item measures on an invariant scale, but also naturally 
estimates ordered population thresholds. Our goal is to determine 
whether claims made in prior studies that estimate visual ability 
measures using the Andrich model would be contradicted by the ARS 
model.
Methods: We applied both the Andrich model and the ARS model 
to the Activity Inventory (AI), a visual function questionnaire that 
includes items from most other visual function questionnaires. There 
were 510 items and 3163 persons whose ratings we analyzed.
Results: Estimated person and item measures were highly correlated 
between the Andrich and ARS models. Item measure r2 = 0.925 while 
person measure r2 = 0.796. The estimated population thresholds of the 
two models were highly dissimilar, with those of the Andrich model 
being highly disordered, while those of the ARS model were ordered. 
There was closer agreement between the Thurstone thresholds of the 
Andrich model and the ARS model thresholds.
Conclusions: Past analysis of visual function questionnaires using 
the Andrich model are unlikely to be contradicted by the ARS model 
as long as the analysis does not depend on the estimated population 
thresholds of the Andrich model. Any such analysis that depends on 
the estimated population thresholds of the Andrich model will require 
re-analysis using the ARS model.
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The Eye-tem Bank project: an update on development and 
validation
Konrad Pesudovs1, Jyoti Khadka1, Mallika Prem Senthil1, 
Himal Kandel1, Sheela Evangeline Kumaran1, Eva Fenwick2, 
Ecosse L. Lamoureux2. 1NHMRC Ctr Clin Eye Res/Optometry, 
Flinders University SA, Adelaide, SA, Australia; 2SERI, Singapore, 
Singapore.

Purpose: The Eye-tem Bank project aims to develop, validate and 
implement comprehensive quality of life (QOL) patient-reported 
outcomes measures for all eye diseases across all population utilising 
item banking and computerized adaptive testing (CAT).
Methods: The first wave of the project targets 13 disease modules. 
Each disease-specific module undergoes four phases of development 
and validation: Phase I: Content identification (items from existing 
instruments and disease-specific patient focus groups); Phase II: Pilot 
testing the initial item sets for item calibration using Rasch analysis; 
Phase III: Validation of the Eye-tem Bank implemented via a CAT 
system; and Phase IV: Evaluating ophthalmic QOL using the Eye-tem 
Bank.
Results: Phase I (Australia, n=683, 54 focus groups, 415 interviews; 
median age, 56.5 years) has identified 2289 unique items for 7 
modules across 8 to 11 disease-specific QoL domains (activity 
limitation, mobility, visual symptoms, ocular comfort symptoms, 
general symptoms, convenience, concerns, social, emotional, 
economic and coping). The number of items in these modules ranges 
from 257 to 352. Overall 30-50% of items are common between 
modules. Phase II (Australia) has been completed for glaucoma 
(n=293) and diabetic retinopathy (DR, n=514) and ongoing for 
age-related macular degeneration (n= 50), hereditary retinal diseases 
(n=150), acquired retinal diseases (n=20), refractive error (n=5) and 
amblyopia & strabismus. Items of the glaucoma and DR modules 
have been calibrated using Rasch analysis to develop CAT system. 
Two new domains of QoL (driving and lighting) have emerged during 
phase II analysis. Phase I of cataract (n=15) and dry eyes (n=10) 
module is ongoing. Items are being extracted and refined using 
qualitative methods to develop cornea (n=41), retinal detachment 
(n=39), uveitis spectrum of diseases (n=41), and inflammation (n=39) 
-specific pilot item banks. Phase I data collection for uncorrected 
refractive error (URE) (n=101, Nepal) has been completed and items 
are being extracted to develop URE-specific item bank.
Conclusions: One third to half of items are common between 7 
disease modules, demonstrating a high level of disease-specificity. 
The CAT system for glaucoma and DR will undergo validation and 
reliability tests. All the other modules of the Eye-tem Bank project 
will follow the same development steps.
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