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Development of a Preference-Based Index
From the National Eye Institute
Visual Function Questionnaire–25
Anne M. Rentz, MSPH; Jonathan W. Kowalski, PharmD, MS; John G. Walt, MBA; Ron D. Hays, PhD;
John E. Brazier, PhD; Ren Yu, MA; Paul Lee, MD; Neil Bressler, MD; Dennis A. Revicki, PhD

IMPORTANCE Understanding how individuals value health states is central to
patient-centered care and to health policy decision making. Generic preference-based
measures of health may not effectively capture the impact of ocular diseases. Recently,
6 items from the National Eye Institute Visual Function Questionnaire–25 were used to
develop the Visual Function Questionnaire–Utility Index health state classification, which
defines visual function health states.

OBJECTIVE To describe elicitation of preferences for health states generated from the Visual
Function Questionnaire–Utility Index health state classification and development of an
algorithm to estimate health preference scores for any health state.

DESIGN, SETTING, AND PARTICIPANTS Nonintervention, cross-sectional study of the general
community in 4 countries (Australia, Canada, United Kingdom, and United States). A total of
607 adult participants were recruited from local newspaper advertisements. In the United
Kingdom, an existing database of participants from previous studies was used for
recruitment.

INTERVENTIONS Eight of 15 625 possible health states from the Visual Function
Questionnaire–Utility Index were valued using time trade-off technique.

MAIN OUTCOMES AND MEASURES A θ severity score was calculated for Visual Function
Questionnaire–Utility Index–defined health states using item response theory analysis.
Regression models were then used to develop an algorithm to assign health state preference
values for all potential health states defined by the Visual Function Questionnaire–Utility
Index.

RESULTS Health state preference values for the 8 states ranged from a mean (SD) of 0.343
(0.395) to 0.956 (0.124). As expected, preference values declined with worsening visual
function. Results indicate that the Visual Function Questionnaire–Utility Index describes
states that participants view as spanning most of the continuum from full health to dead.

CONCLUSIONS AND RELEVANCE Visual Function Questionnaire–Utility Index health state
classification produces health preference scores that can be estimated in vision-related
studies that include the National Eye Institute Visual Function Questionnaire–25. These
preference scores may be of value for estimating utilities in economic and health policy
analyses.
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U se of preference-based health-related quality-of-life
(HRQOL) measures has increased owing to the in-
creased use of economic evaluation in creating health

policy.1,2 The US Public Health Service Panel on Cost-
effectiveness in Health and Medicine issued recommenda-
tions supporting the use of preference-based measures to cal-
culate quality-adjusted life-years (QALYs) for economic
evaluations.3 These QALYs are used to quantify HRQOL out-
comes for economic evaluations.4-7 The QALYs represent the
product of HRQOL and survival, allowing effectiveness to be
quantified in terms of the degree that the intervention changes
both. The UK National Institute for Health and Clinical Guid-
ance issued a guidance expressing preference for economic
evaluations using generic preference-based utility measures,
specifically the EuroQol EQ-5D.8 This guidance stated that in
the absence of EQ-5D data, empirical mapping to the EQ-5D
from other HRQOL instruments or the valuation of health states
based on other instruments may be used as an alternative.

Because there are many conditions for which utilities are
not available, have inconsistent results across studies, or are
inadequately represented by available generic preference in-
struments, interest in expressing preference for different health
technologies using disease-targeted measures is growing.6,7,9,10

Disease-targeted measures are viewed as more sensitive to
treatment changes and more relevant to the impact on HRQOL,
especially for chronic medical conditions.6,7,10-16 The EQ-5D,
for example, has been shown to have limited sensitivity to vi-
sual function in patients with age-related macular
degeneration.17 Recently, innovative methods have been used
to estimate utilities from existing instruments such as the 36-
Item Short Form Health Survey, the King’s Health Question-
naire, and the Cambridge Pulmonary Hypertension Outcome
Review.6,10,18 Using a disease-targeted HRQOL measure for pref-
erence measurement has the potential advantage of using a
more sensitive descriptive system to classify people into health
states.

The most widely used ocular disease–targeted HRQOL
measure is the National Eye Institute Visual Function Ques-
tionnaire–25 (NEI VFQ-25).19,20 Six items (ie, items 6, 11, 14, 18,
20, and 25) representing 6 of the NEI VFQ-25 subscales were
recently converted into a health state classification system
called the Visual Function Questionnaire–Utility Index
(VFQ-UI).6,21,22 This article provides an overview of the devel-
opment of the VFQ-UI health state classification system, the
preference elicitation for selected vision-related health states
from the general public, and development of the VFQ-UI scor-
ing algorithm.

The objectives of this study were to obtain health prefer-
ences for VFQ-UI–related health states in more than 600 mem-
bers of the general population in Australia, Canada, the United
Kingdom, and the United States and to develop an algorithm
for estimating utility scores. The utility scores derived using
the VFQ-UI algorithm can then be used in estimating QALYs
for economic evaluations comparing treatment interven-
tions for ocular diseases and for health technology assess-
ments and policy decisions. Utility scores derived from the dis-
ease-targeted NEI VFQ-25 may prove to provide more sensitive
preference-based estimates of utilities for patients with vary-

ing levels of vision loss compared with generic preference mea-
sures such as the EQ-5D or SF-6D.

Methods
The aim of this study was to generate a preference-based scor-
ing algorithm for estimating utility scores based on the VFQ-UI
health state classification. The overall approach for develop-
ing the VFQ-UI health state classification system and VFQ-UI
scores comprised 3 stages: (1) developing a health state clas-
sification system; (2) conducting a valuation study of the health
states; and (3) developing the scoring algorithm using multi-
variate regression analyses (Box).23

Development of the VFQ-UI Health State Classification
A health state classification system is a multidimensional
framework that can be used to define health states. Such clas-
sifications define a set of health states by selecting 1 level from
each dimension in the system. A secondary analysis was per-
formed using NEI VFQ-25 data collected in several studies of
patients with either central (n = 968)24-28 or peripheral
(n = 2451)29,30 vision loss (eAppendix 1 and eTable 1 in Supple-
ment) to identify the best subset of NEI VFQ-25 items that cap-
ture the overall content of the instrument.23 The general health
item was removed because it is not specific to visual func-
tion. The driving subscale was removed because of high miss-
ing data rates and to be more generalizable to countries other
than the United States, while the ocular pain subscale was ex-
cluded owing to mis-fit within both samples.23 Next, we used
Rasch analysis31,32 to reduce the NEI VFQ-25 to a simpler de-
scriptive health state classification by identifying the sever-
ity level captured by the items.

Rasch analysis was used to transfer categorical item re-
sponses to points on a latent scale using a logit model, where
the underlying scale is treated as continuous.22 Central and pe-
ripheral vision loss data sets that included NEI VFQ-25 data

Box. Developing the Visual Function Questionnaire–Utility Index
(VFQ-UI) Health State Classification System and Scoring Methods

Stage 1: Developing a health state classification system
• Dimensionality analyses
• Selecting subset of relevant National Eye Institute Visual

Function Questionnaire–25 items
• Defining the VFQ-UI health state classification system
• Identifying representative health states

Stage 2: Conducting a valuation study of the health states
• Selecting a general population sample
• Preference valuation for selected representative VFQ-UI health

states
• Time trade-off techniques used for valuation exercise

Stage 3: Developing the VFQ-UI scoring algorithm
• Mapping relationship between preference valuations and item

levels for VFQ-UI health state classification system
• Multivariate regression analysis used for mapping relationship
• Develop VFQ-UI scoring algorithm based on regression model

results
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were examined independently to identify items fitting each vi-
sion loss type and any differences in item performance. Ra-
sch models were used to evaluate the unidimensionality of the
VFQ-25 domains, item level ordering and fit, and differential
item functioning (eAppendix 1 in Supplement). After that re-
view, central and peripheral vision loss data sets were pooled
to allow for selection of items relevant across ocular indica-
tions. Similar analyses were performed on these pooled data.
These 3 sets of analyses were reviewed by clinical and psy-
chometric experts, and decisions were made regarding the fi-
nal composition of the health state classification.23

Based on these analyses and clinical review, 1 item from
each of 6 NEI VFQ-25 subscales (near vision activities, dis-
tance vision activities, vision-specific social functioning, role
difficulties, dependency, and mental health) was selected for
the reduced health state classification (ie, VFQ-UI health state
classification).

Design and Conduct of the Valuation Study
Development of Health States and Pilot Testing
Based on the VFQ-UI health state classification, 8 vision-
related health states were developed for the preference valu-
ation study (of a total possible 15 625).23 These health states
were selected to describe best vision function states (111111),
worst vision function states (555555), and intermediate health
states reflecting vision-related functioning and well-being. We
pilot tested the health states in interviews with 22 patients with
age-related macular degeneration, glaucoma, or macular
edema to explore the content validity of the health states. Pa-
tient interviews confirmed the relevance and face validity of
the health states and that overall they were understandable
and accurate (eAppendix 2 in Supplement).

General Population Valuation Sample
The health state valuation survey was conducted with partici-
pants from the general public from Australia, Canada, the
United Kingdom, and the United States. Trained personnel con-
ducted one-on-one interviews. By interviewing the general
public as opposed to those with specified eye conditions, we
were able to elicit findings more generalizable to the prefer-
ences of overall society in the participating countries.

Participants were recruited from local newspaper adver-
tisements. In the United Kingdom, an existing database of
participants from previous studies was also used for recruit-
ment. Eligible participants must have been aged 18 years or
older; a current resident of the interview country; able to
understand and complete the survey (as judged by the inter-
viewer); and willing and able to give written informed con-
sent. The study protocol and consent form were submitted
to a central institutional review board, approved, and met
Health Insurance Portability and Accountability Act of 1996
requirements.

Interview for Preference Elicitation
Participants took part in a health state ranking exercise and a
time trade-off (TTO) interview and were asked to complete the
EQ-5D. In the ranking task, participants were asked to take the
8 health states along with the anchor states (full health and

dead) and put them in order from best to worst. This task al-
lowed participants to familiarize themselves with the health
states and to understand their differences.

For the TTO interview, we used a TTO board33 containing
time lines for the health state comparisons. The TTO asks par-
ticipants to imagine they will be in a given vision-related health
state for 10 years and then asks them to compare this vision-
related health state with a number of shorter periods in full
health (x) after which time the future is uncertain. The valu-
ation of the targeted state is given as x/10 when the partici-
pant reaches a situation where he or she is indifferent or un-
able to select between the health state and full health
alternatives. The TTOs used a 10-year time horizon given the
long-term chronic nature of loss of visual functioning for many
ocular diseases (eAppendix 1 in Supplement).

Target vision-related health states were rated against full
health and pits state (worst visual functioning health state de-
fined by the classification) and then pits state against full health
and dead.

The pits or worst health state as defined by the VFQ-UI was
used as the lower anchor because using dead as the lower an-
chor during the interviews could be insensitive to the effect
of loss of visual acuity (VA). Results need to be presented on a
scale of full health to dead, so the rating for the pits state on
the scale of full health to dead was also separately collected
during interviews and then used to calibrate previous ratings
to the scale of full health to dead. The equation for this ad-
justment is TTOADJ = [TTO + (1 − P)] × P, where TTOADJ is the
TTO-adjusted score and P is the pits state.21

Participants also completed the EQ-5D,34 a generic pref-
erence-based health status measure.

Regression Analyses for Modeling Health State Preferences
Our aim was to develop a scoring algorithm that could assign
values for all states defined by the VFQ-UI health state classi-
fication. We used an approach summarized by Young et al35

for developing preference-based, disease-specific measures
when the items in the instrument are not independent (ie, are
correlated). Additional details on the analyses are included in
eAppendix 1 in the Supplement.

As described later, we applied item response theory (IRT)
analyses to obtain an indicator of severity for each health state
defined by the VFQ-UI classification system and then mapped
the severity indicator onto the utilities of targeted study health
states.22,36 We combined information from 2 different sets of
data: (1) VFQ-UI data used in developing the health state clas-
sification from patients with central and peripheral vision loss;
and (2) health preference valuation interview study data. Pa-
tient data used to develop the health state classification are
described in detail elsewhere.23

First, with the data set from the VFQ-UI data used in de-
veloping the health state classification from patients with cen-
tral and peripheral vision loss, we estimated severity (θ) scores
from the patient-level responses to the 6 NEI VFQ-25 items that
compose the VFQ-UI using a graded response model.37 The θ
value represents the location of the health states in terms of
vision-related function, where higher scores indicate better
functioning.38,39 Regression models were then run to map the
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relationship between TTO preference scores and selected
demographic variables and VFQ-UI θ values. Different regres-
sion models were explored to determine whether linear or non-
linear regressions represented a better fit in estimating TTO
scores. The regression models included age, sex, and educa-
tion. All modeling was done using SAS version 9.1 statistical
software (SAS Institute, Inc). P < .05 was considered statisti-
cally significant.

To evaluate the validity of the VFQ-UI scores, we com-
pared baseline mean VFQ-UI scores from a clinical trial of pa-
tients with uveitis by best-corrected VA (BCVA) groups using
analysis of covariance, adjusting for sex. The BCVA groups were
defined as 20/40 or better, worse than 20/40 to better than 20/
200, and 20/200 or worse. The relationships between base-

line VFQ-UI and NEI VFQ-25 composite and subscale scores
were evaluated using Spearman rank-order correlations.

Results
Preference Survey Respondents
In total, 607 participants in Australia, Canada, the United King-
dom, and the United States took part in the valuation survey.
The mean age within each country ranged from 36 to 52 years,
with the Australian sample being the youngest (Table 1). All
countries had a larger proportion of female participants. A small
proportion (11 participants [2%]) had age-related macular
degeneration.

Table 1. Time Trade-Off Interview Participant Demographic Characteristics by Country

Characteristic

No. (%)
Australia
(n = 150)

Canada
(n = 150)

United Kingdom
(n = 152)

United States
(n = 155)

Age, mean (SD), y 35.6 (14.5) 41.2 (15.8) 41.8 (13.7) 51.6 (16.3)

Sex

Male 57 (38.0) 65 (43.3) 55 (36.2) 69 (44.5)

Female 93 (62.0) 85 (56.7) 97 (63.8) 86 (55.5)

Employment status

Employed full time 55 (36.7) 74 (49.3) 69 (45.4) 59 (38.1)

Employed part time 39 (26.0) 23 (15.3) 32 (21.1) 26 (16.8)

Homemaker 2 (1.3) 6 (4.0) 2 (1.3) 3 (1.9)

Student 24 (16.0) 14 (9.3) 18 (11.8) 7 (4.5)

Unemployed 9 (6.0) 10 (6.7) 10 (6.6) 12 (7.7)

Retired 10 (6.7) 18 (12.0) 11 (7.2) 38 (24.5)

Disabled or unable to work 3 (2.0) 4 (2.7) 4 (2.6) 9 (5.8)

Other 2 (1.3) 0 6 (3.9) 0

Missing 6 (4.0) 1 (0.7) 0 1 (0.6)

Highest education

No formal qualification 2 (1.3) NA 4 (2.6) NA

Some high school NA 4 (2.7) NA 4 (2.6)

High school 27 (18.0) 30 (20.0) NA 26 (16.8)

General Certificate of Secondary
Education, O levels, or equivalent

NA NA 21 (13.8) NA

A levels or equivalent NA NA 21 (13.8) NA

Vocation or work-based
qualification

38 (25.3) NA 14 (9.2) NA

University degree or college 74 (49.3) 84 (56.0) 75 (49.3) 71 (45.8)

Graduate school NA 24 (16.0) NA 49 (31.6)

Other 7 (4.7) 7 (4.7) 14 (9.2) 4 (2.6)

Missing 2 (1.3) 1 (0.7) 3 (2.0) 1 (0.6)

AMD

No 145 (96.7) 148 (98.7) 148 (97.4) 150 (96.8)

Yes 3 (2.0) 1 (0.7) 3 (2.0) 4 (2.6)

Missing 2 (1.3) 1 (0.7) 1 (0.7) 1 (0.6)

Know someone with an eye disease

No 131 (87.3) 114 (76.0) 130 (85.5) 95 (61.3)

Yes

AMD 11 (7.3) 18 (12.0) 12 (7.9) 35 (22.6)

Glaucoma 3 (2.0) 10 (6.7) 3 (2.0) 12 (7.7)

Other 4 (2.7) 7 (4.7) 6 (3.9) 12 (7.8)

Missing 1 (0.7) 1 (0.7) 1 (0.7) 1 (0.6)

Abbreviations: AMD, age-related
macular degeneration; NA, not
applicable.
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Mean EQ-5D single index scores were similar for all 4 coun-
tries; however, there were differences in ranges, with the United
Kingdom showing the smallest range (0.52-1.0) (Table 2). Mean
EQ-5D visual analog scale scores were comparable across the
4 countries and, as expected, were lower than the index
scores.40 All rank-order scores of the 8 health states com-
pleted by each participant were in the expected order of no dif-
ficulty (111111) to dead (data not shown).

Health State Values
In all, 4850 health state valuations were elicited (8 health states
for each of the 607 participants), with only 6 valuations that
either were not completed or could not achieve the indiffer-
ence point. Descriptive statistics on values by health states af-
ter adjustment onto the scale of full health to dead are shown
in Table 3. Significant country-specific differences were ob-
served for 2 of the 8 health states (Table 3). Differences in mean
utilities were seen for health state E and health state G (both
P < .001). For both health states, UK participants reported the
lowest scores and Canadian participants provided the high-
est scores—the maximum differences were 0.05 and 0.15, re-
spectively. Mean (SD) adjusted health state utilities ranged from
0.343 (0.395) to 0.956 (0.124). The United Kingdom had the wid-
est range of mean health state utilities but the lowest valua-
tion for the best health state (111111) (range, 0.264-0.916). Ca-
nadian participant valuations resulted in a utility score of 0.377
for the worst health state (555555) but offered the highest score
for the best health state 111111 (0.989). Australian utilities ranged

from 0.318 to 0.954, and the US utilities ranged from 0.413 to
0.964. These preferences showed a linear decline in utility val-
ues as the health states increased in severity. Most partici-
pants were willing to trade time for health, and the health state
utilities were well distributed with little skewness. Results in-
dicate that the 8 evaluated states from the VFQ-UI describe
states that participants viewed as spanning a large propor-
tion of the continuum from full health to dead.

Regression Modeling
Regression models were used to generate algorithms to esti-
mate preference (ie, utility) scores for the range of potential
health states defined by the VFQ-UI health state classifica-
tion. Items 18, 20, and 25 of the NEI VFQ-25 were recoded so
their scoring would be in the same direction as items 6, 11, and
14. The patient data (data set from the VFQ-UI data used in de-
veloping the health state classification from patients with cen-
tral and peripheral vision loss) were analyzed using an IRT
graded response model.37 All items fit the graded response
model (Table 4), except item 25 (I worry about doing things that
may embarrass myself or others) (data not shown). However,
given the large sample size (approximately 3000), it is not sur-
prising that 1 item showed some evidence of mis-fit.41

We then produced θ scores for each level of each dimen-
sion based on this IRT analysis. Level 5, the worst response cat-
egory (stopped doing because of eyesight, all of the time, or
definitely true), was used as the reference category. The θ
scores are consistent with the ordinality of the VFQ-UI items.

Table 2. EQ-5D Index and Visual Analog Scale Scores by Country

EQ-5D Scale
Australia
(n = 150)

Canada
(n = 150)

United Kingdom
(n = 152)

United States
(n = 155)

Index score

Mean (SD) 0.92 (0.12) 0.93 (0.11) 0.93 (0.12) 0.92 (0.13)

Range 0.41-1.00 0.31-1.00 0.52-1.00 0.45-1.00

IQR 0.85-1.00 0.83-1.00 0.85-1.00 0.83-1.00

Visual analog scale score

Mean (SD) 81.6 (12.8) 84.5 (11.1) 84.4 (14.6) 84.5 (15.3)

Range 25.0-100.0 40.0-100.0 4.0-100.0 15.0-100.0

IQR 84.0-100.0 90.0-100.0 85.0-100.0 85.0-100.0 Abbreviation: IQR, interquartile
range.

Table 3. Summary of Visual Function Questionnaire–Utility Index Health State Time Trade-Off Utility Scores

Health Statea
Participants,

No.

Mean (SD)

Overall Australia Canada United Kingdom United States
E: 111111b 606 0.956 (0.124) 0.954 (0.155) 0.989 (0.028) 0.916 (0.168) 0.964 (0.079)

G: 211111 607 0.906 (0.147) 0.901 (0.148) 0.955 (0.100) 0.851 (0.189) 0.917 (0.117)

I: 312211 604 0.828 (0.173) 0.829 (0.183) 0.856 (0.152) 0.795 (0.185) 0.832 (0.166)

K: 323322 607 0.750 (0.212) 0.760 (0.212) 0.761 (0.194) 0.717 (0.231) 0.762 (0.209)

M: 333322 606 0.717 (0.215) 0.721 (0.198) 0.721 (0.218) 0.687 (0.220) 0.737 (0.220)

O: 433354 606 0.550 (0.283) 0.590 (0.255) 0.508 (0.260) 0.534 (0.302) 0.567 (0.307)

R: 444354 607 0.402 (0.312) 0.446 (0.261) 0.365 (0.290) 0.378 (0.335) 0.418 (0.350)

T: 555555c 607 0.343 (0.395) 0.318 (0.364) 0.377 (0.360) 0.264 (0.401) 0.413 (0.436)

a See eAppendix 1 in Supplement for full health state descriptions.
b Best health state.
c Worst health state.
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Regression analyses mapping the relationship between the
IRT severity score (θ) and TTO preference scores for the 8 health
states are presented in Table 5. Education and sex were dropped
because they were not significant in any regression model. The
simplest regression model, model 1, included age, θ as a con-
tinuous variable, and θ2. The θ2 term was not significant, so
model 2 was run with a θ3 term. All of the variables were sig-
nificant in the model with a θ3 term. These 2 models were re-
run with the predicted θ term included as a class variable. For
both models, all terms were significant. The adjusted R2 val-
ues were all similar, ranging from 0.3992 to 0.4175, and other
model fit statistics showed that these regression models had
a good fit to the observed data.

Validity of VFQ-UI Scores
Assessment of the validity of the VFQ-UI outside the devel-
opment sample was performed using data from a recent in-
terventional study that administered the NEI VFQ-25 to pa-
tients with uveitis. A detailed description of the clinical trial
and key inclusion and exclusion criteria have been reported
elsewhere.42 Briefly, patients included in the trial were at least
18 years old, were diagnosed as having intermediate or pos-
terior uveitis, and had decreased VA attributable to uveitis, with

a vitreous haze score at least +1.5 and BCVA between 10 and
75 letters in the study eye measured by the Early Treatment
Diabetic Retinopathy Study method at baseline. Patients were
excluded if they had uncontrolled systemic disease, any ocu-
lar condition in the study eye that would prevent improve-
ment in VA, or any condition or treatment that would other-
wise confound the results of the study. The mean age of the
sample was 44.6 years, 65% were female, and most patients
(61%) were white. The median VA in the study eye was 62.0
letters, and 84% received treatment in their worse-seeing eye.

Mean VFQ-UI scores significantly discriminated among
study-eye BCVA groups (≥20/40, <20/40 to >20/200, and ≤20/
200) at baseline (P < .05) (Figure).43 The VFQ-UI scores signifi-
cantly correlated with NEI VFQ-25 composite scores (r = 0.92)
and subscale scores (ranging from a low of r = 0.42 for gen-
eral health to r = 0.85 for social functioning).

Discussion
We developed a VFQ-UI algorithm based on the VFQ-UI health
state classification that will enable estimation of preference
scores using responses to 6 items of the NEI VFQ-25. As a re-

Table 4. Item Parameters and Fit Statistics for 6-Item Visual Function Questionnaire–Utility Index for Item Response Theory Analysis
of Combined Data

Item No. Slope, aa

Category Thresholda Item Fit Statisticsb

dfb1 b2 b3 b4
Likelihood Ratio G2

(P Value) Pearson χ2 (P Value)
6c 2.51 −0.36 0.67 1.54 2.31 84.15 (.002) 78.59 (.006) 50

11d 2.86 0.71 1.35 2.02 2.90 62.93 (.06) 63.33 (.06) 47

14e 3.46 0.52 1.09 1.55 2.08 80.59 (.003) 80.34 (.003) 49

18f 2.31 0.29 0.94 1.75 2.37 80.81 (.01) 80.36 (.02) 55

20g 3.12 0.92 1.43 1.57 2.18 60.66 (.12) 58.36 (.17) 49

25h 2.79 0.88 1.44 1.61 2.16 102.4 (<.001) 110.3 (<.001) 52

a Using item response theory software MULTILOG.38

b Using SAS macro IRTFIT.39

c See well up close.
d See people’s reaction to things I say.

e Going out for films, sports event.
f Limited work time owing to vision.
g Stay at home because of vision.
h Worry about doing things that may embarrass because of vision.

Table 5. Regression Models for Estimating Health Preference Scores

Modela

1 2 3 4
Intercept 0.8336b 0.8740b 0.8656b 0.8841b

Age 0.0009b 0.0009b 0.0009b 0.0009b

θ −0.1667b −0.1062b −0.0966b −0.0867b

θ2 −0.00456c −0.1122b −0.0505b −0.0853b

θ3 NA 0.0278b NA 0.0114d

Participants, No. 4842 4842 4842 4842

Adjusted R2 0.4065 0.4175 0.3992 0.4002

Abbreviation: NA, not applicable.
a Model 1 uses age, predicted θ based on dimensions (continuous variable), and

θ2; model 2 uses age, predicted θ based on dimensions (continuous variable),
θ2, and θ3; model 3 uses age, predicted θ based on dimensions (class
variable), and θ2; and model 4 uses age, predicted θ based on dimensions

(class variable), θ2, and θ3.
b P < .001.
c P < .05.
d P < .01.
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sult, preference scores can be estimated when these 6 items from
the NEI VFQ-25 have been completed. The final regression mod-
els took into account the patient data used in development of
the VFQ-UI health state classification.23 Using patient-level data
and valuation study data, we mapped the relationship be-
tween θ scores and preference scores for VFQ-UI health states.
For future research applications using the VFQ-UI, we recom-
mend using the model 2 regression equation because it is par-
simonious and yielded the largest adjusted R2 value (eAppen-
dix 3, Appendix 4, eTable 2, and eTable 3 in Supplement).

This study was conducted to obtain health preferences for
VFQ-UI health states in members of the general population in
Australia, Canada, the United Kingdom, and the United States.
Because the resources allocated for different health technolo-
gies come from the public in Australia, Canada, and the United
Kingdom, it is argued that the preferences should come from
the public.3-5,7 In addition, societal preferences are important
because generic health preference measures are based on so-
cietal data, and it is important to have comparable sources of
data for these disease-targeted states. Furthermore, several
health technology assessment agencies require preferences
based on the general population.8

The analytical method used in this study is different from
the method used by Brazier and colleagues in developing health
state classifications based on the 36-Item Short Form Health
Survey, Asthma Quality of Life Questionnaire, and other dis-
ease-targeted measures.6,10,18,22 Our data could not be ana-
lyzed using their approach owing to the lack of independence
of the selected vision-related dimensions. The approach esti-
mates the θ scores for the target health states using IRT analy-
sis and then models the relationship between these θ scores
and the health preference scores. This is comparable to meth-
ods used by Brazier et al9 and Young et al35 to develop a flush-
ing-specific preference score.

Using data from a separate clinical trial of patients with
noninfectious uveitis, we found preliminary support for the
validity of the VFQ-UI. The VFQ-UI scores highly correlated
with NEI VFQ-25 composite scores and moderately to highly

correlated with subscale scores. The VFQ-UI scores varied sig-
nificantly by BCVA groups, with patients with more impaired
VA reporting greater impairment in vision-specific prefer-
ence scores.

One limitation of the valuation survey is that participants
were required to attend an interview and therefore were likely
healthier than the general population. The survey participants
were healthier and more educated than the general population
in these countries. Standard deviations for VFQ-UI scores were
smalleroverallandbycountryforbettervisualfunctioninghealth
states. Standard deviations increased with worsening health
states, suggesting that the general population has a broader range
of preferences and willingness to trade off years as visual func-
tioning decreases. The results indicating a high valuation are con-
sistent with public opinion polls in the United States that show
a high fear of going blind and a high value for vision itself.44 Ad-
ditionally, although this was a large sample from the general pub-
lic,collectingutilitiesfrompatientswhoexperiencevision-related
conditions could also be a useful comparison. Further research
is needed to compare patient and general public preferences for
different vision-related states. Previous research has demon-
strated that patients and clinicians have different preferences for
vision-related impairment states.45,46

Second, we observed some differences between coun-
tries on 2 of the TTO utilities. However, the rank ordering of
the utilities within countries was identical, and the differ-
ences may only seem to reflect more optimistic (or pessimis-
tic) valuations across countries. These findings may be attrib-
utable to cultural differences among the countries. Individuals
were all from Western countries, and there may be differ-
ences in valuing vision-related health states among Asian, Afri-
can, North American, and European countries that may affect
VFQ-UI scores. Additional research is needed to examine dif-
ferences in preferences in Asian and other cultures.

Areas for further research include assessing the reliabil-
ity and validity, including responsiveness to change of utility
scores from the VFQ-UI in both central and peripheral vision
loss populations as well as for various vision-defined health
states used in economic analyses. As the NEI VFQ-25 and the
VFQ-UI are completed in terms of vision in both eyes, the
VFQ-UI captures utility associated with bilateral vision. Fu-
ture research can assess utility considering bilateral or mon-
ocular conditions and whether a study eye is the better- or
worse-seeing eye. In addition, research is needed to assess
VFQ-UI estimated health state utility scores and measure-
ment properties compared with generic preference measures
such as the EQ-5D, Health Utilities Index Mark 2, Health Utili-
ties Index Mark 3, SF-6D, and/or the Quality of Well-being
Scale.47 A recent study demonstrated that the VFQ-UI was more
responsive than generic health preference measures in pa-
tients undergoing cataract surgery.47

Conclusions
We developed an algorithm for converting VFQ-UI scores into
health preferences for use in economic evaluations. These vi-
sion-related preference scores are expected to be more respon-

Figure. Visual Function Questionnaire–Utility Index Validity
of Known Groups From a Recent Interventional Uveitis Study42,a
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BCVA indicates best-corrected visual acuity; VFQ-UI, Visual Function
Questionnaire–Utility Index; and error bars, standard error of the mean.
aThe overall nonstudy eye mean (SD) Early Treatment Diabetic Retinopathy
Study BCVA at baseline across all subjects was 76.9 (14.74).
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sive to differences among the effects of ophthalmologic inter-
ventions than generic health preference measures. The VFQ-UI
represents the patient’s perspective on the impact of ocular
conditions on functioning and well-being, and VFQ-UI scores

allow for comparisons across eye disorders. The VFQ-UI health
preference scores for different vision-related treatments may
be of value to estimate QALYs for economic evaluations and
health policy decisions.
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