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THE MEASUREMENT OF PATIENT-REPORTED OUTCOMES OF REFRACTIVE
SURGERY: THE REFRACTIVE STATUS AND VISION PROFILE®

8Y Oliver D). Schein, MD, MPH

ABSTRACT

Purpose: To develap a questionnaire, the Refractive Status and Vision Profile (RSVP), to assess health-related quality of
life associated with refractive error and its correction.

Methods: The published literature on patient report of visual and overall function was reviewed, and the RSVP was self-
administered by 550 participants with refractive error. Cross-sectional validation was performed using standard psycho-
metric techniques. The responsiveness of the RSVF to surgical intervention was assessed prospectively in a subset of
176 patients. The principal outcome measures were scores on the overall RSVP scale (5) and on 8 RSVP subscales (fune-
tioning, driving, concern, expectations, symptoms, glare, aptical problems, problems with corrective lenses),

Besults: The RSVP (5) and its subscales demonstrated very good internal consistency (Crombach’s alpha, 0.70-083). S
and several subscale scores were independently associated with satisfaction with vision and were more correlated with sat-
isfaction with vision than with either visual acnity or refractive error. Higher refractive error was associated with lower
scored on § and on & subscales. In the prospective surgical cohort, 15% of patients had some worsening in their total RSVEP
score; however, substantial variation was seen in the individual subscales where worsening ranged from 7% (problems with
corrective lenses) to 41% (driving). The effect size (measure of responsiveness) of the REVP and most of its subscales was
very high. Approximately 14% of patients had significant worsening in 3 or more subscales, and this outcome was found
to be independently associated with being dissatisfied with vision following surgery (OR, 5.84; 95% CI. 1.88, 8.13).

Conclusions: The RSVF has been validated as a questionnaire that measures patient-reported quality of life related to
refractive error and its correction. It is responsive to surgical intervention and provides important information regard-

ing patient outeormes nat available from standard clinical measuraments
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INTRODUCTION

In 1994, I attended a meeting of the Advisory Panel of
the Food and Drug Administration (FIDA) when it was
presented s fist completed datu vet from a clingeal trial
of an excimer laser for photorefractive keratectomy
(PRK). The panel was under tremendous pressure, since
this was the first time it had been asked to consider
approval of this new technology. The perceived burden
of responsibility was hoge, and there was eomsensus,
since validated, that once approved, the techmology
would explode in popularity. The clinieal trial presented
all of the standard information re:quired, dol:umentlng
visual acuity in numerous ways (eg, uncorrected, correct-
ed, stratified by pupil size, with and without glare

*From the Department of Qphthalmology, The Wilmer Eye Institute.
Jolns Tlopking Univeraity Solid of Medicine, Baltore, Mauryland,
Supported by grant L-K24 EYOD385.01 from the Mational Eye Institute,
grant EYOTIZT from the National Rescarch Service Award, and the
Burton E. Crossman Program for Preventive Ophthalimology.

Tr. Am, Ophth. Soc. Vol. 98, 2000

sources) as well as residual refractive error (eg, with and
without cyeloplegia, spherical and cylindrical change,
accuracy). The results presented were quite straightfor-
ward, The targets, measured by these traditional clinical
assesstents, were met in a reazonably high preportion of
cases. However, that FDA panel meeting lasted over 12
hours and was characterized by uncertainty and dispute as
to the inferences that one might draw from the clinical
data, Specifically, the question lingered as to what the
impact of PRK was (and would be) on patient visual and
overall fimetion. Tsn't it possible, the question was asked,
that tolerance of risk and either enjoyment of or dissatis-
fiaction with the outcomes of PRE might vary according to
the specific needs, perception, and function of individual
patients? The Advisory Panel was clearly frustrated that
the dara presented could not integrate the standard clini-
cal measurements with patient perception of function in
order to produce 1 composite assessment of how success-
ful the treatment actually was, 1 shared that frustration
and concluded that additional tools needed to he devel-
aped to address this zap.
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Over the intervening years, there has, indeed, been
an explosion in refractive surgery in the United States.
There are a number of competing excimer lasers, each
with variations in the profiles of treatment applied, Also,
there are a number of evolving refractive procedures in
addition to PREK, the most prominent of which are laser-
assisted in situ keratomileusis (LASIK), intracorneal rings,
and intraccular lenses ol various desipms destgned for pha-
kic patients. There are now approved treatments for
hyperapia and astigmatism in addition to those approved
earlier for myopia. A variety of other technologies are
currently under development. Most strikingly, the popu-
lation nndergoing refractive surgery has inerensed cxpo-
nentially since 1996, when approximately 50,000 refrac-
tive procedures were performed in the United States. It
Lisy recently been estimated that over 1.5 million refrac-
tive surgical procedures were performed in the United
States in 1999. This proliferation of the technology, its
continued evolution, and the array of competing strategies
have rendered even mote acute the need for assessments
that inonmaorate the patients perspective in dofining the
outcomes of refractive surgery procedures.

The underlying hypotheses of the research presented
in this (lesis are that the systematic assessment of vision-
related quality of life in patients undergoing or consider-
ing retractive surgery will (1) provide important informa-
tion that cannot be provided by traditional clinical meas-
urements and (2) provide a tool to optimize patient selec-
tion and hence autcome of surgery.

The first section of this thesis reviews the rationale
and current status of visual function questionpaires in
ophthdimulugy, emphastzing their application to assessing
the outcomes of surgical intervention. This section also
indicates why already validated instruments are not suit-
able to the needs of refractive surgery assessment. The
second section describes the development and psychome-
tric validation of the Refraetive Status and Vision Profile
(R5VF) questionnaire. The third, and mest fmportant,
section presents RSVP data collected prior to and follow-
ing refravtive surgery on a cohorr of patients. These data
indicate the responsiveness of the questionnaire to the
surgical intervention and confirm that such noncanven-
tional measurements can help to identify those patients
tnost likely to be satisfied with the results of surgery post-
operatively. The fourth and final sention suggascts poesible
ways in which the patient perspective on refractive error
and its correction may be incorporated into future
rescarch and practice.

SECTION 1

VALIDATED QUESTIONNAIRES MEASURING
PATIENT-REPORTED VISUAT. FITNCTION
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Although physicians have always tried to understand and
be responsive to the impact of diseases and treatments on
the overall function of patients, it has become increasing-
ly recognized that the assessment of health-related quali-
ty of life (HEQoL) needs to have o significant rolc in the
practice of medicine. HRQoL may have a varety of
dimensions, including function {overall, physical, social,
psycholomeal), symptoms, health perceptions, and satis-
faction. Ideally, if one were able to assess these dimen-
sions for illnesses and their treatments both in individual
patients and in populations, then one would have a pow-
erful method to optimize recommendations for individual
patients, set policy and prioritics for populations {ey, a
method to prioritize resources), and compare the effec-
tiveness of alternative treatments based on their perceived
impact on patients. Unfortunately, such diverse goals can-
not be readily achieved by using off-the-shelf validated

gquestionnaires.

Generie Versus Disease-Specific Questionnaires
Depcnding on the gua.ls of the evaluatiou Ural needs to be
made, there are advantages and disadvantages to what are
known as “generic” and “disease-specific” measures.'
Ueneric measures tend to focus on overall physical, social,
and emotional funetion. Perhaps the 2 most widely used
generic measures of HRQoL for the assessment of the
impact of chronic diseases and their treatment are the
Sickness Impact Profile? and the SF-36." These indicators
of overall function are particularly valuable when tying W
achieve a metric across different discase states, For exam-
ple, if one wanted to compare the overall health status of
2 populations, then one might choose a generic health sta-
tus measure as the metrc. Alternatively, if one were
interested in comparing the effectiveness of different
treatments regarding overall patient function over time in
the same population (eg, medical versus surgical treat-
ment of coronary artery disease), theu such pEneric mew-
ures would be very helpful.

Ophthalmic interventions such as cataract surgery
have been shown to have a beneficial effect on overall
function and quality of life as measured by generic instru-
ments.** However, such generic instruments share an
important limitation. They are relatively insensitive to the
specific henefits of a treatment or to the nuances of pro-
gresnion of o spoeific discase. This is not surprising, of
course, since the content of generic questionnaires is pur-
posely general in nature, while the content of a disease-
specific instrument should reflect the special knowledge
of patients and physicians who are intimately familiar with
the course of the specific disease. Validated, disease-spe-
cific questionnaires permit the assessment of the severity
of the specific disease, the relationship of the disease to
overall funetion, and the response {(or lack thereof) of the
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condition to interventon. Disease-specific and generic
assessments may also be combined when the particular
research or policy question requires information from
both perspectives.

Within the field of aphthalmology, ane may make =il
further distinctions. A visual function instrument may be
considered genetic in that it is said to relate to any con-
dition that affects vision-related quality of life, or tt may be
disease-specific (eg, cataract). An example of the former
is the NEI-VFQ,” which was developed asa gemerie visu-
al function instrument to be used for a wide variety of dis-
orders. Examples of the latter include the VF-14** and
the ADVE 5 which were designed specifically for eataract,
although both have been subsequently shown to be valid
measures of visual function in patients with other visual
disorders as well."™** The following dizcussion is destgned
to summarize the status of the published literature on
visual function instruments that have been validated in a
rigorous fashion, including the assessment of surgical out-
come. However, before reviewing the published ques-
tionnaires, a brief discussion of the term “validation” as it
applies to questionnaires is in order.

Assessing the Validity of a Questionnaire

The terminology describing the behavior and perform-
ance of questionnaires was developed in the psychometric
literature.™ In its simplest interpretation, a questionnaire
that is valid measures what it says it does. Three types of
validity are commonly described. Criterion validity refers
to a comparison (statistical correlation) of the question-
naire with an accepted, external standard. For example,
one would expect some association between poor function
as measured by a visual function instrument and reduced
8nellen visual acvity. Content velidity refers to whether
the questionnaire contains sufficient detail to describe the
particnlar function, For example, one might expect a
questionnaire on visual function to contain 1 or more
items related to glare, such as night driving. Construct
validity is a form of “face” validity where the condition
studied produces an expected, reasonable response pat-
tern in the questionnaire. For example, persons with
macular degeneration would be expected to report more
difficulty with reading small print than those without the
condition. Construct validity is typically assessed by com-
paring the distribution of scores (eg, means). Finally, dis-
eriminant and convergent velidity are terms used to
describe the performanee of measures that have more
than one domain. For example, a questionnaire might
contain separate domaing covering the areas of social
function, psychological well-being, driving, and activities
of recreation. For a questionnaire with multiple domains
to exhibit discriminant validity, each item within the
domain should be more highly correlated with a summary

measure of that domain than with summary measures of
other domains. Convergent validity is demonstrated by
showing a strong correlation of each item within a domain
with its summary measure. Discriminant and convergent
nalidity may he assessed by a technique known as multi-
trait analysis,”

The reliability of an instrurment is generally assessed
by its ability tv yield siinilar results in a repeatable manner
when applied more than once to the same subject or
group of subjects. Reproducibility refers to the ability of
the questionnaire to provide similar responses when
applied more than ance to the same individuals over a rel-
stively short time. It is usually measirad statistically by
caleulating the intraclasss correlation coefficient.
Reliability may also be demonstrable across administra-
ton techniques (g, reliable or nut for both telephone and
in-person interviews) or interviewers (inter-interviewer
reliability). Consistency refers to the degree to which
items measuring the same domain or aspect of function
are internally correlated. This is usually assessed by the
Cronbach’s alpha coefficient, where as valies approach 1,
they approximate perfect internal consistency, and as they
approach 0, they demonstrate no internal consistency.

The reltability and validity of a questivunuire we usu-
ally assessed cross-sectionally (ie, at one point in time) in
a cohort of patients with a specific condition. However,
not all questionnaires that are validated in such a way are
responsive to interventions. Responsiveness, which refers
to the sensitivity of the questionnaire to change (improve-
ment or worsening) in health status, is the most important
form of validation for an instrument whose intended use
is the assessment of a surgical tntervention. The respon-
siveness of a questionnaire may be assessed in a variety of
ways, including the simple comparison of scores betore
and after an intervention by using paired analyses or by
caleulating an effect size. ™™

VALIDATED VISUAL FUNGCTION QUESTIONNAIRES THAT
HAVE BEEN APPLIED TO SURGICAL POPULATIONS

Bernth-Petersen, in Denmark, was perhaps the first oph-
thalmologist to recognize the need for a systematic evalu-
ation of patient function related to cataract.**' His Visual
Functioning Index (VFI) consisted of 11 items, including
vision at different distances and settings, driving, social
activities, and self-care activities. This Danish question-
naire was validated both cross-sectionally and prospec-
tvely in small cohorts of patients undergoing cataract sur-
gery™® and was used to estimate societal costs of visual
disability due to cataract and to compare outcomes of
intraocular lens implantation versus aphakic contact lens
use. The reliahility of the instrument was not assessed.
Subsequent to his own publications, little additional
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research was performed with the VFI. Later, Brenner
and colleagues® compared cataract surgical patients to
controls, asking them detalled questions about visual
funetion. Previously validated instruments were used to
s soviunl funetioning and mood, but these were not
integratod with the questions on visual function for which
no validation was performed. The questionnaires used
were shown to he respomsive to the intervention of
cataract Surgery.

Mangione and eolleagues” developed the Arctivities of
Duily Vision Scale (ADVS), which was first validated
cross-sectionally in a large cohort of cataract surgical
panents. This instrument contans separate subscales for
night and day driving, near and distance vision, and glare,
Tt was shown to be responsive to cataract surgery, with the
total and all subscales improving following recovery from
surgery, Both the ADVS and the 5F-36 were applied to
the same cohort of cataract surgicnl patients. AIthough
there was some improvement noted in the generic meas-
ure, the diseme-speciﬁc measure was far more sensitive to
change following caturact surgery, The ADYS has ulso
been shown to be useful as a component of a predictive
model for ontcomes of cataract surgery® It has subse-
quently been validated in patients with retinal disease. It
has not been demonstrated to be responsive in patients
with refractive error undergoing refractive surgery,

The VF-14'*% was specifically designed to measure
visal function related to cataract and outcomes of
cataract suvgery. It is a Id-item questionnaire without
subscales that includes items on spors, reading, recre-
ation, driving, household activities, people recognition,
and seeing steps. It was first validated cross-sectionally in
a large cohort of cataract surgical patients who were also
asked o complete the Sickness Impact Profile (S1F)?
guestionnaire as well as answer general questions about
trouble and satisfaction with vision. A visual symptoms
inglex consisting of 6 questions about specitic visual symp-
toms was also asked. The VF-14 was found to be inter-
nally consistent and to correlate more closely with self-
report of satisfaction with vision than did visual acuity in
either eye or the 8IP. Subsequently, 4-month surgical out-
eomas of this large eohort were studied. The VF-14 was
found to improve in 89% of patients and to be more sen-
sitive to the surgical intervention than the generic meas-
ure, the SIF. Change in rating of trouble and satisfaction
with vision were more closely correlated with the VF-14
than with change in acuity in the operated cye, indicating
that the VF-14 is probably a better measure of the bene-
fit of cataract surgery than change in acuity. Finally, a pre-
dictive model was developed’ which showed that the pre-
operative VF-14 and cataract symptom score were not
only independent predictors of postoperative outcome
but were as stoong predictons as patient age and ocalar
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comorbidity. The VF-14 was also used to evaluate the
benefit to patients of undergoing & second eye cataract
surgery, a controversigl topic among some health-care
payors. The VF-14 showed conclusively that patient-
repuI ted function improves significantly following surgery
in the second eye.™ The VF-14 has been translated and
used in Finnish, Danish, Catalan, and Canadian-French,
and its reliability and responsiveness have been confirmed
in these transiated versions.*™# The VF-14 has subse-
':luently been validated in patirnts nnﬂergning corneal
transplantation."* It has recently been validated cross-
sectionally in patients with retinal disease' and is current-
ly beng evaluated for its responsiveness in a retinal inter-
vention trial by the same investigators. It has not been
tested in patients undergoing refractive surgery.

A questionnaire developed in Sweden, the Catquest *,
has also been validated both cross-sectionally and
PrDsPacﬁvely but is not in active use in English-sPea]dng
settings. A visual function questionnaire that has been
validated in one setting or country s not necessarily valid
universally. For example, to assess the relative benefits in
India of intracapsular cataract extraction with aphaldc
spectacles versus extracapsular surgery with an intraocular
lens, a new visual function and vision-related quality-of-
life instrument had to be developed and validated™ The
lovel of visual dissbility due to cataract is much more
severe in rural India than in developed countries, and the
activities and needs of patients are different. The Visual
Actvities Questionnatre was developed for this purpose
and fully validated in India. The use of this questionnaire
permitted a very powerful demonstration of the visual and
quality-of-life benefits of extracapsular cataract surgery in
this setting.™ This important finding would not have
heon apparent from the traditional comparisons of
Snellen visual acuity and the enumeration of operative
complications.

The above summary indicates that several visual fune-
tion guestionngires have heen methodologically validated
and have heen shown to be responsive to the intervention
of cataract surgery. The NEI-VFQ' has been validated
cross-sectionally and is now in use in a variety of studies
{retinal disease, glaucoma) where longitudinal and postin.
tervention data are being collected. It is therefore antici-
pated that data on responsiveness of this questionnaire to
a variety of interventions will be forthcoming. A review of
the literature on validated visual function guestionnaires
indicates several common denominators, First, in those
settings where generic function and quality-of-life indica-
tors were simultaneously emplayed, the diseage. or vision-
specific questinnnairas were always more sensitive ta both
baseline visual disability and change after the intervention,
As discussed earlier, this is exactly what one would predict,
und this fnding agsin juslifies te vse of disease-specific
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instruments when assessing outcomes of the effectiveness
of specific interventions, A second unifying finding is that
the various validated visual function questionnaires.
although correlated with traditional measures such as
Sncllen acnity, actually provided valuable information not
available using traditional clinical measures. For example,
the VF-14" was closely associated with patients’ self-report
ot trouble with vision, while Snellen acuity (in the better or
worse eye) was ot correlated at all,

VISUAL FUNCTION QUESTIONNAIRES, REFRACTIVE ERROR,
AND BEFRACTIVE SURGERY

Approximately 25% of the worlds population is myopic.
The rate of refractive surgery has grown exponentially
over the past several years. In addition to the improved
techniology and enormous eligible population, an underly-
ing assumption of refractive surgeons and their patients is
that the procedure yields an improvement in patient-per-
ceived quality of life related to vision and its correction.
Ccﬂ'ainly, industry- and pl'lysicia.n—gmluulicd |||ar]-u:ting
would Jead one to believe that these issues are paramount,
However, no validated methodology for assessing patient
function and vision-related quality of life has been devel-
oped for this population. Why not use 1 or more of the
questionnaires discussed above, sich ax the ADVS ar the
VF-14? The principal reason is that these questionnaires
focus directly on issues related to loss of central or periph-
eral vision, which alfect une's ability to perform activities.
Therefare, an individual with corrected refractive error,
even high myopia, would be likely to achieve the same
score on such questionnaires as individuals who have no
refractive error and who have normal vision. Such gues-
tionnaires are therefore insensitive to the limitations (eg,
visual, symptoms, quality of life, soctal) that are experi-
enced by individuals with refractive error who consider
refractive surgery.  Conseyuenlly, such questionnaires
would also be insensitive to possible changes (improve-
ment or worsening) that might occur following an inter-
vention, Finally, they would be incapable of detecting dif-
ferences in the effectiveness of one intervention com-

pared with another for subjects with refractive error. This

is the underlying rationale for the development of a
vision-targeted quality-of-life questionnaire for individu-
alz with refractive error

Although no single validated instrument has heen
previously developed for this purpose, relevant research
exists, the wost prominent of which is that by Bourque
performed in the context of the Prospective Evaluation of
Radial Keratotomy Study (PERK).™" In this work, psy-
chological and role-functioning attributes were stressed,
and visual function was assessed with only 2 questions
{reading newsprint and seeing o friend across the strect

without glasses). Satisfaction was assessed with a 10-ques-
tion index that included questions about elarity of vision,
comparison of vision with others, and satisfaction with
surgical results. Satisfaction was found to be most closely
correlated with not needing corrective lenses for distance
and lack of fluctuation in daily vision. When the psy-
chosocial characteristics of radial keratotomy candidates
was assessed,® no evidence of psychological or social
deviancy was observed, However, patients did express a
frar of heing withont vision aned impatience with cnrrent
spectacle and contact lens correction as their chief moti-
vition for requesting surgery. The research by Bourgue
highlighted the importance of the patient perspective in
assessing the outcomes of refractive surgery but did not
result in a unique or validated instrument to do so.

Other limited attempts to incerporate the patient
perspective into the assessment of refractive surgical out-
eomes have heen made. These largely have usad a simple
4- or 5-point seale to rate satisfaction with vision or to rate
specific symptoms such as glare ™™ Of note, in the origi-
na) cohort of patients undergolng PRE presented to the
FDA for approval,” 78% of patients indicated that they
were satisfied or very satisfied with their vision at 2 years
following PRK. The remaining 22% indicated that they
were less satisfied. As with radial keratotomy, satisfaction
was corralaterd] with Ainal uneorrected seoity. Howeer,
the correlation was not strong, indicating that there must
be other factors at play. No independent assessment of
visual funetion from the patient perspective was made in
these studies,  Similarly, visual symptoms such as glare
and hale™®M® have been commonly reported after
excimer laser refractive surgery, and these, too, have been
associated with reduced satisfaction with  vision.
However, snch symptoms again have not assessed in g val-
idated fashion ner correlated with overall pationt percep-
tion of visual function.

Two studies from Europe™* have attempted to eval-
uate the psychosocial outcomes of excimer laser surgery
uging standardized guestionnaires. McGhee and col-
leagues™ found that freedom from spectacles and difficul-
ty with cuntuct lenises were the most common reasons for
seeking treatment. Toterestingly, they failed to show an
association between poor standard elinical outoomes (cg,
uncorrected Snellen acnity) and satisfaction, raising the
possibility that variatdon tn patient expectutions and needs
may be important and poorly recognized factors,  The
meost comprehensive assessment of visual ad overall
function in patients undergning excimer laser surgery was
performed by Freitas™ in Portugal. Using a varicty of exivt-
ing questionnaires [rom the medical literature which were
translated into Portuguese, she assessed visusl function,
averall functional status, general well-heing, mental statns,
and satisfaction with surgery and found imprevements in
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each of the measures used following PRK. The study,
however, was performed in a very small sample of only 45
patients and did not result in an independent assessment
tool.

The standaid for repurling vulcemes of refractive
surgery is to indicate the proportion of patients achieving
various Snellen acuity thresholds without spectacle cor-
rection (eg, percent 20/25 or better) and the proportion
who achieve accuracy thresholds in final refraction (eg.
attempted  minue  achieved spherieal  equivalent).
Secondary outcome measures that have becorne standard
are also clinical measurements, such as glare disability,
corneal topographic irregularity, refractive stability, and
astigmatism, These are the assessments by which current
and evolving techniques are evaluated by the profession
and the FDA. Additional measurements, derived from
patient perception of function, are clearly needed.

SECTION 2

DEVELOFMENT OF A QUESTIONNAIRE TO MEASURE VISION-
RELATEIY QUALITY OF LIFE IN FERSONS WITH REFRACTIVE
ERROR

Conceptual Framework and Design

Underlying the development of a quality-of-life measure
related to refractive error is a broad conceptual model.
Figure 1 illustrates such a model, in which a variety of
potential external factors (eg, education, preferences,
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symptoms) impinge on the choice of baseline manage-
ment of refractive error (eg, spectacles versus contact
lenses) as well as on the decision to pursne refractive sur-
gery. In tum, the outcomes of the surgery may be associ-
ate] with specific symploms (related to cither the under-
lying refractive error or the subsequent treatment). These
symptoms, modified by patient expectations and health
perceptions (eg, worry, satisfaction), converge on an over-
all sense of functional performance (eg, social, physical).

The model, of course, may he ovarly simplistic, yet il
helps to guide the approach to questionnaire develop-
ment. Guyatt* has clearly outlined the steps that need to
be considered in the development of a disease-spectfic:
quality-of-life measure. He makes a distinction between a
“Rolls Royce™ and a “Volkswagen™ model. In the former,
each step is rethodologically rigorous, leading to a valid,
clinically relevant, and responsive instrument; in the lat-
ter, the questionnaire is created de novo based on existing
literature and professional judgment, leading to a ques-
tionnaire whose validity and applicability remain uncer-
tain. The plan undertaken for the creaton of the RSVE
reflects the Rolls Royce framework as outlined by Guyatt.
These stages include a riporous approach to the following:
itern selection, item reduction, questionnaire format,
pretesting, reproducibility, and validity.

Querview of Questionnaire Development

Potential items for the questionnaire were generated from
a review of the literature, focus groups with ophthalmolo-
gists and optometrists, and interviews and focus groups of
individuals with refractive error. The content of the focus
groups was transeribed and summarized, and the specific
wording of itemns was retained to the extent possible. An
initial versien of the questionnaire was pilot-tested in a
group of 306 individuals with refractive ervor, and then
statistical analysis of this initial version was performed to
shorten and improve it. The revised questionnaire, called
the Refractive Status and Vision Profile (RSVF), was then
tested in a new population of 550 individuals with refrac-
tive error, and the validity of the questionnaire and its sub-
scales was assessed,

Selection and Wording of Items

A review of the relevant published literature ($ection 1)
and the conceprual model (Fig 1) helped to guide the ini-
tial structured interviews with 2 optometrists and 2 oph-
thalmologists, 1 of whom was a practicing refractive sur-
geon. These professionals were asked to identify areas of
functional difficulty related to refractive error and its cor-
rection that patients frequently had reported ta them. A
focus group of individuals with refractive error was then
conducted, in which the voluntary participants identified

issues in their own experience and in their own language.
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The focus group discussion was recorded and subjected to
a content analysis in which items were grouped by
domains (eg, symptoms, concern). Domains identified in
this fashion were then supplemented by the input of the
literature review and the interviews with the eye-care pro-
fessionals,  Ttems that were clearly redundant were
removed, leaving a total of 122 items in the pilot instru-
ment. The items were worded in short, declarative sen-
tences, preserving to the extent possible the vernacular of
the patients (em, “Besuse of my vision, I have trouble
watching TV™). For each question, the subject was asked
to indicate how frequently the problem was experienced
or how severe it was perceived to be. Addihonal questions
accounted for corrective lens type (ie. spectacle and/or
contact lens use), The domains covered inchuded psycho-
logical, physical, and social role functioning: symptoms;
dependency; and health perceptions.

Pilot Testing

Approval for the pilot study was obtained from the
University’s Joint Committee for Chmical Investigation.
The pilot questionnaire was completed by self-administra-
tion by 306 individuals with refractive error, The sample
size chosen for questionnaire development and validation
is not based on formal hypothesis testing as, for example,
iz the nase for the planning of a clinical trial. The goal for
the development of this questionnaire was to assemble a
population that was felt to be representative of individuals
with refractive error and sufficiently large to permit analy-
ses of subgroups (eg, subjects with various ranges of
refractive error). On the basis of previous experience with
a similar questionnaire related to visual function, the VF-
14, it was estimated that data from at least 250 partici-
pants would be necessary. These subjects were derived
from 2 optometric practices, 1 general ophthalmclogic
practice, and 1 refractive surgery practice. The practices
also provided data on visual acuity and refractive errot.
Exploratory analyses of these pilot data were performed to
identify items that were rarely experienced or rarely
caused difficulty for patients and to indicate areas that
were redundant or were nondiseriminatory (ie, could not
distinguish groups of subjects from each other]. Factor
analysis was used to sort item groupings (potential sub-
scales) into the zeneral categories of functioning, symp-
toms, and health Perneptinns_. The factor solutions were
used® to exclude certain items from further analyses
because of irrelevancy (factor loading <0.1) er redundan-
cy (factor loading =0.9). These analyses yielded a revised
questionnaire, the Refractive Status and Vision Profile
(RRVF), which nnntained 42 items covering 8 subseaies.
Specific global items were added in which subjects were
asked to mate their satisfaction (5-point scale) with current
vision {distance and near, corrected and unvoniectad) aml

to rate the quality of their vision (10-point scale, again for
corrected and uncorrected vision), To assess a possible
relationship to overall health issues, 2 “global health”
items were also included: concern about health {10-point
suales) annd general rating of health (5. point seale). Finally,
demographic information (eg, age, lens-wearing history)
was appended to the questionnaire to provide necessary
background information to interpret the patient responses.

PARTICTPANTS TN THE EVALUATION OF THE RSVF

The study was approved by the Universitys Joint
Comitree for Clinlcal Investigativo, and all participants
gave oral consent to participate. Study coordinators at 6
participating sites, 5 Tefractive surgery practices, and 1
optometric practice (see Acknowledgments) were asked
to give the RSVP to consecutive patients who did not have
significant ocular conditions unrelated to refractive error
and who had either not undergone refractive surgery at all
or who had not undergone such surgery within the 3
months prior to pardcipation. All patieats were enrolled
between May and December 1997, The questionnaire
was self-administersd, taking, on average, 10 to 15 min-
utes to complete. The full questionnaire contained the 42
items of the REVP plus additional questions relating to
satisfartion with and rating of vision and demographic fea-
tures of interest, such as age, sex, and lens-wearing {spec-
tacle and/or contact lens) history. Clinical data on cor-
rected and uncorrected acutty, refractive errur, aud veular
medical and surgical history were provided by the coordi-
nators on standardized forms. A copy of the full ques-
tionnaire is provided in the Appendix.

Rq:mducibility

Test-retest assessment was performed on 2 subset of par-
ticipants in the months of October and November 19597,
The 40 patients who did not have interveuing, relractive
SUTgery were asked to complete the RSVP questionnaire
twice, Twenty-nine of the 40 completed a second RSVFP
with an interval of 2 days to 3 wecks between completions
of the questionnaire, The jnterval included their clinical
evaluation for refractive surgery. A second assessment of
reproducibility was performed in a convenience sample of
18 subjects with refractive error who were not being eval-
uated for refractive: surgery. The interval between com-
pletions of the RSVP questionnaire in this group ranged
from 1 day to 1 week.

Scoring of the Questionnaire

The RSV responses were coded to values of 1 through 3,
with 3 indicating more severe trouble. For subscale and
total scale scores, the mean value of non-missing respons-
o5 was calculated. Subacales for which oll the items had

445



Srhein

missing responses were coded as missing, To facilitate
interpretation of results. the mean score for each subseale
was recalibrated to a 0 to 100 metrie by subtracting the
minimnm possible mean score (1) from the mean score
for the scale, dividing this difference by the possible range
of the mean score (3 minus 1), and multiplying by 100.
The total score, §, was enleulated by taking the sum for all
42 items included in all the subscales of the RSVP and
rescaling to a 0 to 100 seale.

RESULTS

Farticijants

A total of 550 subjects completed the RSVE question-
naire. Table T illastrates the characteristies of the partici-
pants. The mean age of participants was 37 years (range.
18 to 71 years), and 59% were female. The mean refrac-
tive error was 5.4 (vange, =18 to +3.75), and 96% had best
corrected acuity of 20/20 or better in at least 1 eye.
Approximately 36% wore spectacles only, 19% wore con-
tact lenses only, and 43% wore both. General health was
rated very good or excellent by 88% of the participants.
While the mean rating of vision was 8.4 () to 10 seale, with
10 representing perfect vision), only 56% indicated that
they were satisfied or very satisfied with their vision.

Derivation of Subscales
The [actor analysis eontirmed the subscale structure pre-
dicted by the analyses of the pilot testing. Factors were

related to physical/social functioning, optical problems,
driving, ocular symptoms, concemn, glare, expectations,
and problems with glasses and contact lenses. These sub-
scale groupings were then evaluated with multitrait scal-
ing methods,” and e Ninal results are presented in Table
IL. Eight subscales composed of a total of 42 items were
identified: concern (6 items), driving (3 items), expecta-
tions (2 items), physical/social functioning (11 items).
symptoms (5 items), optical problems {3 items), glare (3
items), and problems sweith rorractine lenses (7 items?.

FERFORMANCE OF THE GVERALL B5VY

Individual Measure of Validity
The internal consistency of the overall questionnaire was
measured by Cronbach’s alpha. An alpha of (.7 (range, 0
to 1) or higher is considered adequate for comparisons of
subgroups. The Cronbach’s alpha of the entire question-
naire (§) was 0.92, with that of the subscales ranging from
0.70 to 0.93. Bepmducibility, as assessed by the intraclass
correlation coefficlent (1CC), differed within the 2 popu-
lations studied. In the group that underwent a refractive
surgery evaluation in between completions of the ques-
tionnaire, the reproducibility was modest (overall ICC,
0.61). In the group not undergoing the intervening cval-
uaticon, the r&prﬂducibilit‘y was very good {overall TCC,
0.84). The sverage RSVP score (8} was 26.6 (0 to 100
scale, with 0 representing no impairment on any item).
Criterion validity was assessed by examining the

TABLE I} CHAKACTERISTICS OF PARTICIPANTS (N=500)

CHARACTERISTICS DESCRIFTION
Age (mean [S12], range) 372 (8.7 18- 71y
Spherieal equivalent. worse sve (mean (D), ) -340 (3.5D) -18.375 -+3.750
Hialtl comenam® {mesan [B10]. range) 16(24) 0-10
Rating of visiont {mean [S13], runpe) 84014} 0-10
Gunder (N, %) Fentle 325 0.1
Sonrec (practes tvpe) (N, 5 Relractive surgery 308 924
Optometric 42 7.5
Corrective lens status (N.%) Glasses only 146 35,6
Contact lenses only 103 19.1
Glasses and comtact lenses %4 425
Mo lenses§ 13 24
Hi:dtul‘_\.‘ of refetive Hurgery ™. G Mone AB6 847
' D e 7t 124
Both evey 13 24
Best corrected VA, both eves (N, 99) ENYEN QU 472 56.4
=070, AWES - 2040 54 9.5
20725 « 20040 OV 22 au
Health rating (N. %) Very good or excellent 480 BT.9
Satisbction with vision Satisfied nr very satisfied 304 56.2

“(t=nut at all coneemned: 10=very concerned.
fﬂnum‘nplel‘cl}‘ I¥lingdy I(lv—])(:rﬁ_-q,'l Visiom,
f Two additional participants were glasses for readlg only.
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TAELE 1I: PROPERTIRS OF THE RSVF AND 1T5 SUBSCALES

(el
NAME NG TTEMS % CORBECTLY a' ol (IN STABLE MEAN' RANGE
SCALED CROUFP)
Concem 6 100 (.53 077 .38 44.0) - L0
Driving 3 100 0,93 0.6% n.70 2h.4 0 - 100
Expectations 2 100 0,70 0.42 0.91 Eﬁ.T {100
Physical/social functioning, n 96.1; 100 0.7 0584 0.63 17.2 0-928
SymPtDTI'lS 5 100 054 0.7l 1.50 2008 0- lﬂl’.'_)
Optical problems 5 04.3; 100 082 068 081 12.8 045
Glure 3 ¥0.5; 100 0.5 072 0.72 22.3 1= 100
Problems with corrective lenses T 100 082 0.76 0,74 34,0 0- 1
5 {uverull scale) 42 7.0 LOD 0,08 et 058 FE.6 07 -0

* If all items within the subseale had significatly higher corrected item-tostotul correlations with their mn subseale than with any ather subscale, this
nmber would b 100%. ¥ same items had ligher (hut not statistically significantly so) eurrected item-to-total correlations with their cwil subscale
thin with any other subscale, the first percentage indicates proportion with significantly higher correlatlons and the steond poreentage indicales pro-

portian with higher (whether significantly so or ned) correlutions,

} Cronbwach’s alpha: 1 measure of internal consistency, Values of 1.0 indieate perfeet internal consistency: values 0 inclicate no internal consisteney.
Values of .7 or higher are considered sufficient for comparing subgeenps of persons,

1 Intraclass correlation coefficient to mensure test-rotest relihility, Measured in a subgroup of 29 partleipants who repeated the REVE questionmre
within 2 days to 3 weeks after the first administration, with an intervening refractive surgery evalnation.

§ Intraclass E'FEITI'L“EltIDH coctAoiont to moensure tos-retest ru]lu]:l]if.y. Mugmued fnon convenlence n;\mplc of 16 |e¥sons not from u mfractive surgen’
practive who repeated the RSVP questionnaire within 1 day to 1 week after the frst administration,

|| All subsecale seares were rescaled to G-1(4),

association of the overall RSVE score (5) (Table 111} with
the traditional clinical assessments (Sneflen acuity and
refractive error) and the global measures (rating of
vision, satisfaction with vision, general health, and health
concern). The correlation between the total RSVP score
(8) and both satisfaction with vision and rating of vision
was found to be much stronger than between any of the
traditional clinign]l markers and these same measures.
Therefore, the RSVP score (8) is more closely related to
an individual’s reported satisfaction with vision or rating of
vision than are any of the traditional ¢linical measures,

including refractive error (better or worse eye) uand
Snellen acuity (corrected or uncorrected, better or worse
eye). Additionally, the REVE swore (8) is more closely
associated with an individual’s rating of general health
and health concern than are the traditional clinical meas-
ures, although the association is less strong than with sut-
isfaction with and rating of vision.

Pigure 2 illustrutes the re]nﬁnns]'n'p hotween the totul
RSVP scorc (S) and various clinical and demographic vari-
ables. Significantly higher scores (more perceived disabil-
ity) were observed in patients uunsidr_-riug vl ractive

TABLE I11: ASSOCIATION® BETWEEN THE RSVF AND DMIFFERENT MEASURES OF VISTON AND HEALXT] 3TATUS

HEALTH

5 YISION VISION GENERAL

SATISFACTION! RATING' IEALTH COMCERNT
VA, uncortooted, better eye 0. 12% 005 0.15°"° -0.03 0.03
VA, wneorrected, worse eye .18 s 0.14°° -0,04 0.06
VA, best corrected, better eve 005 n.oge* 0,14+ .06 n.na
VA, best corrected, worse ey -0.10** 0,127 0,1~ -0,000" (.00
Spherical equivalent, better eve -0, 190 0.1z n.ar* -0.05 (.03
Spherical equivalent, worse eye 021 0.15m 1) A .08 003
s D41 -fh42m (a0 .23
Vision satisfaction S0 008
Vision rating .15 -0.08

* A measnred by Spearman correlation coefficient.

t Overall scale.

i 1=very dissatisficd: 10=very satishied,

§ D=eompletely Wind; 10aperfect vision.

|| 1mexcallent; S=poor.

¥ O=not at all concerned; 10=very ¢oneerned.

** Covvalation eeeflisiant differs aignificantly from 0 (#=.05).
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FIGURE 2

Relztionship between overall RSVP score () and clinical and deme-
graphic variables. Distribution of scale scores arc expressed vsing box
plots. Center white horizontal line mprestents median. Shaded box
extends from 25th to 75¢h percentiles, Vertical lines extending from bax
cover extent aof data within 1.5 Hmes inr:nluiu'tl]r, rnggs (lemprth of bua).
Values in data heyond this range are indteated hy horizental solid lines.
Tndentations n box centered on medlan, in lghter shading, represent
amant of 95% gonfldonca intarval for median. Width of each box is pro-
portional to square root of number of observations for that box.

surgery (compared to those not considering it), patients
wearing hath contact lenses and spectacles (compared to
wearing just 1 or the other), females, and those with
greater refractive error. No significant age effect on the
total RSVF score (5) was observed. Using mullivariate
analysis and adjusting for age, sex, and lens usage, RSVP
seores remained independently associated with refractive
error and use of both glasses and contact lenses.
Associations with individual subscales are also shown
(Table IV). A second multivariate analysie was performed
(Table V), which confirmed the independent association
of the total RSVP scors (5) and most of the subscales with
satisfaction with vision after adjusting for age, sex, lens
usage, and refractive error. Finally, an analogous analysis
was performed (Table VI), which confirmed an independ-
ent association of the total RSVP score (5) with patient
rating of vision.

PERFORMANCE OF THE RSVP SUBSGALES

The Cronbach’s alpba of the individual subscales (Table
1I), measuring internal consistency, ranged from 0.70 to
0.93 (median, 0.82). Mean suhseale srores ranged from
12.8 (optical problems) to 58.7 (physical/social function-
ing). Although the distribution was somewhat skewed
toward fewer problems for some of the subscales (e, opti-
cal problems), it was judged that such scales might still be
potentially valuable for evaluating potential adverse effects
of refractive surgery in sume patients and they were there-

TADLE IV MULTTVARIATE ANALYSIS: FACTONS ASSOCIATED WFTH RSVP SCALE SCONES®
REGRESSION COEFFICIENT (STANDARD ERROR)

COVARIALT [Ty EXPEATATION:S  PIVAIGALEGEIAL  DRIVING EYMPTOMA BrTical CLARE RO TME, 5
FUNCTIONING FIOBLEMS CORRECTIVE
LENSES
Age -1.34 0.51 -0.11 -1.34f 1.04 0.12 €0,15 020
per 10 yr (0.32) (1.04) (0.67) (LO1) {0.70) (0.64) {0.79} {0.73} (0.49)
Sex 164 5.18% -L73 8.80% 1.63 3.04¢ 5711 -4.19% 0.96
Fyv=M {162} {2.04) {L.31} (L.88) (1.38) (1.26) {1.%8) {1.4:) {0.97)
Lens typeé =162 017 -4.98% =537 11503 2,72 0.45 -14.80% -204
CL enly {2.21) (2.78) {1.78) (2.72) (1.87) (1.72) (2.12) (187 (1.32)
CL/CLS -0.27 0,78 T7.16% 5.08% 18.06¢ 2744 5921 10211 4,674
(1.81) (2.29) (1.46) (2.24) (154} (1.42) (1.75) (1.62} (108
Spherical -1.53% -0.761 0914 =1.75¢ 0,00, -0.84¢ 0,724 032 -0.664
squivalent (0.25) {0.31} (0.20) {0.31) (0.21) {0.20} (0.24) (022) (0.15)
per diopter

CL, contact lens; GL, glasses

* Higher subscale soores indicate mote problems, For age, a positive coelficient means thet as age inereases, reported problows ncisase. For s pos-
itive coefficient means that females report mare trouble than males. For contact lens only, a negative coefficient mewns fewer problems than repart-
od by glasscs wearers ooly, For glasses/oontact lenses, a positive coefficient means more problems than reported by glasses-only wearers. For spher-
iral anivalant, a negativa roedficiant masnae thnea with a greater degree of mynopia (terward the nepative end of the seale) report more problems than

thosc with a lesser degree of refractive crror,
t Borderling significant
1 statistically significant

§ Glasses only is the reference category. The no-lens group was too small to aliow meaningtul conclusions to be drawn.
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TABLE V: MULTIVARIATE ANALYSTS: ASSQUIATION OF ADJUSTED REVE SUBSCALE SCORE WITH SATISFACTION WITH VISION !
RECRESSION COEFFICIENT® (STANDARD ERROR)

AGE REX LENS TYPE} GL/CL  SPHERICAL EQUIVALENT, SUBSCALE
' ren 10 TRS FViM CL ONLY WORSE EYE FER 1%
PER THOPFTER INCREASE
Overall REVE seore (85) £.17 0.002 0.24 -0.31 0.03 0,037
(0.05)% (0.097) 0114 (011} (0.02) (0.004)%
Subseales 0.18 -0.012 0.20 -0.48 0.04 0012
Coneern {0.05)4 {0.101) {0.114 (01034 0.02)4 (0.003)
Expectations 0.17 0.003 0.30 -0.48 0.06 0,004
{0.05)¢ (0.103} {0.191 (0.124 (0.02) (0.002)
Fhysical social functon 017 0.083 0.17 -0.29 0.04 -0.021
(0.05)f (0.097) (0.13) {011} (0.02)¢ (0.003)
Driving -0.17 0.058 021 0.0 0.04 -7
(0.05)% (0.099) 0.13) 011t (0.02)% (0.002)4
Symptoms 0.13 -0.020 0.45 0.24 .06 £0.012
(0.05)1 (©.102) {0.14)§ (0.13)1 (0.02)1 (00030t
Optical -0.14 0.054 13°5°) 0,40 D.04 0,028
(0.05) (0.098) [0.13) 01Nt (0.021 (0.003)1
Clare -0.16 0.022 031 0.42 0.05 -0.012
(0.05)% {0.103) {0.14)1 0.1 (0021 {0.003)4
Problems with corrective lenses 017 0,055 022 0,54 .06 0,006
(0.05) (0.103) (0.15) (0.12)f (0.02)f {0.002)§

CL. contact lens; GL, glasses.

* Higher values imdicate more satisfaction with vision. A negative coefficient indicates that those who report more problems on subscales or are older)
are lest saticfind. A positive seafBeiant indlpatas that thowa who have worse refrastive error are less satisfied. For lens type, a positive coefficicnt
means those who wear only contact lanses are more satisfied than those whe wear only glasses.

1 Only glasses is the refarence category.

1 Statistically significant (P 05}

§ Barderline statistioally significant (P= .07)

|| Higher values indicate vision that is closer to perfect,

fore retained. The discriminant and convergent validities
of the subscales were strong (Table IV). As observed with
the total BSVP score (5), the test-retest reliability was
stronger in the stable group than in those undergoing
an intervening refractve surgery evaluston. Table VII
illustrates the correlations between the various subscales.
The correlations are logical, thereby adding to the face
validity of the scales. For example, physical/social func-
tioning is most strongly correlated with driving, as are
glare and optical problems, and symptoms were most cor-
related with glare and optical problems.

As for the overall RSVP scare (8), criterion validity
was agsesscd by caloulating the corrclabiona botweoon cach
of the global measures and each subscale and comparing
those correlations to those of the traditional clinical mark-
ers and the same pglobal measures (Table VIII). For all
subscales except expectations and problems with correc-
tive lenses, the correlation of the subscales with satisfac-
tion with vision wag greater than with corrected or uncor-
rected Snellen acuity or refractive error.  The findings
waere similar for rating of vision, exeept that 1 additional
subscale, conecern, was not more correlated with this out
corne than the standard clinical measures. Correlation
between each of the RSVF subscales and health concern

as well a5 general health were also greater than between
these global health measures and the traditional clinical
measures. In summary, therefore, the subscales were
found to be more correlated with external global meas-
ures of vision and general health than Snellen acnity and
refractive error. ‘
Figures 3A through 3H illustrate the association of
the individual subscales with practice type (refractive sur-
gery versus general practice), corrective lens type (glasses,
contact lenses, or both), age, sex, and refractive error.
Concern was greater among those seen at refractive surgi-
cal practices and among those with greater refractive
ervor. Females had lower sxpectation (greater willingness
to accept less than perfect vision) scores than males, as
were scores from refractive surgical practices. More
problems with physicalfsocial functioning were reported
in persons with greater refractive error and in persons
wearing contact lenses. More problems with driving wers
reported among those with greater refractive error,
fernales, and those wearing both contact lenses and glass-
es. Symptoms were reported more frequently by younger
subjects, famales, and those wearing both spectacles and
contact lenses. Optical problems were positively associat-
ed with degree of reliactive error, fernale aex, and
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TABLE V1 FACTORS ASSOCIATED WITH RATING OF VISION
REGRESSTON COEFFICIENT® (STANDARD ERROR)

AGE SEX LENS TYPE} SPHERICAL EQUIVALENT,  SUBSCALE
rER 10 YRS FVEM CL ONLY GLICL WORSE EYE FER 1%
FER DIOFTER INCREASE
Ovatall BSVE score (8) 0.10 0,10 0.20 .46 0.06 -0.038
10,003)1 {0.11) {0.13) (0.12)§ 0.02)§ {0.005)§
Sulmeules Q10 .13 0,26 0,63 0.07 0006
Comeern {0,051 0.11) (0,15) (0.13)% 00218 (0.00:3)4
Expretations .10 .12 0,26 -0.63 0.08 01,004
{0.03} {0.1n 1) 10.13)§ 0.02)§ (thonei
Physienl soeial lunetioning £0.10 D18 0.13 0.43 0.05 -0.028
{0.03)1 0114 (0,15} (0123 (0.027§ (0.004)§
Lmvang -0.10 .04 0.14 -0.53 0.04 Rakiis)
(0057 (0.11} {0,74) 0.12)§ (0.02)§ {0.002)§
Sumprtonmy 002 -0.10 (1,49 -0.28 0.08 0.01%
‘ (nnsy REE (0.161 {0.14)4 (0.02) {00035
Onptical problems -0.08 -0,02 0.16 033 0.06 -0.031
(0.03) (0.1 {0.14) 0.12)% (0.02)§ {0.003)§
Clare 0,10 005 0.27 .56 0.07 ~0.014
{0.03) (i (0.13) (0.047§ (00205 {D.008Y§
FProblems with enrrective lenses 0,10 Q.17 0.22 -0.67 0.08 -0.002
‘ (0.06) (0.11) {n.18) 019§ (0,02)4 (0.003}

CL, contaed Tongy GL, glasses.

* Higher values indicate vision that is tloser to perfect. A negative cocfficient indicates that those who report more problems on subscales (or are
oldary rate their visinn less highly. A positive eneffielent indicates that those who have worse refractive error rate their vision less highly, For lens
type, u positive coeflivient means those who wear only contact lenses mte thelr vision more highly thin these who wear gnly glasses.

{ Omibr plasses is the reference category.
{ Searigtically sigmificant (¥= 05)
§ Borderline statistically significant {P= .07}

TABLE VII: ASSOCIATION (CORRELATION COEFFICIENTS) OF SUBSCALES OF THE RSVE

SCALE CONCERN EXPECTATIONS  PHYSICAL/SOCIAL DRIVING SYMFPTOMS OFTICAL CLARE FROBLEMS,
FUNCTTONING FROBLEMS CORRECTIVE
LENSES

Conoern 1.00

Expectations 018 1,00

Physical/social 0.37 n.13 14K
hanetioning

Dhiving 0.3z 0.1% 0.66 1.00

Symptoms 024 10 0.42 0.33 100

Optical problems 0.3l 0.10 0.55 0.61 0.43 Lon

Glare 0.26 0.12 037 0.45 055 0.49 100

Problems with 0.23 0.02 0.20 0.08 017 0.16 015 L.00
corrective lenses

" 0. u.ae 082 n.72 0.63 0.7l D.51 047

* Crverull soale (u" et gombined)

increasing age. Glare was positively associated with
ingreasing refractive error, female sex, and persons wearing
hoth glasses and contact lenses. Finally, problems with cor-
rective lenses were associated with increasing age, patients
fervm vefractive surgery practices, male sex, and spectacle
use.

Multivariate analyses of association between individ-
ual subscales wol clinisssd wnd demopraphic measures
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were performed in an analogous fashion to those per-
formed for the overall RSVF score (8). The findings are
indicated in Table IV, In summary, these analyses suggest
that those who wear both contact lenses and spectacles
report more trouble with physical/social functioning,
driving, sympioms, glare, and problems with corrective
lenses than do wearers of spectacles only. Those wearing
contact lonacs Dn]y rcpnfted mors trouble with symptomns
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FIGURE 3A - H
Belationship between individusl RSVP subscales and clinical and demopruphic variables. Distribution of scale seoves are axpressed using hox plats.
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The Measurement of Patient-Reported Outcomes of Refractive Surgery

but signifieantly less trouble with physical/social function-
ing. driving, and problems with corrective lenses than did
wearers of only glasses. All subscales were significantly
associated with greater degrees of refractive error except
for symptoms wnd problems with corrective lenses.
Females reported more trouble with driving, optical
problems, and glare than males and were more likely to
accept less than perfect vision (expectations). Increasing
age was marginally associated with reporting of more
symptoms.  Additional mnltivariate analyses were per-
formed to assess the association of the RSVP subscales

with satisfaction with vision (Table V) and with rating of

vision (Table VI). After adjustment for age, sex, lens
usage, and refractive error, higher (more trouble) scores
on the subscales related to concern, physical/social fune-
tioning, driving, symptoms, optical problems, and glare
were all significantly and independently associated with
less satisfantion with vision. A horderline association was
ohserved between problems with corrective lenses and
less satisfactinn with vision. Therefore, the RSVF sub-
scales yield addidonal informadon, not related tw the wa-
ditional clinical assessments, that are related to patients’
satisfaction with vision. When comparable analyses were
petformed for rating of vision (Table VI), the findings
were similar. After adjustment for the same demograph-
ic and clinical parameters, all of the subscalas except for
problems with corrective lenses were associated with rat-
ing of vision. Therefore, the RSVP subscales yield addi-
tional information related to patients’ rating of vision not
contributed by the standard clinical measures.

DISCUSSION

A questionnaire designed to measura HRQnl. shonld
reflect the concemns and issues most important to the rcl-
evant population of patients. The items of the RSVF were
selected on the basts of a cumulatve process, which
included review of the published literature and focused
diseussions with experts and patients. The items chosen
therefore are likely to reflect the principal areas of con-
cern for patients with refractive error. The validity and
reliabilify of the RSVP and its subscales were axtensively
evaluated and documented. Both the overall RSVF score
(5} and most of the subscales were independently associ-
ated with satisfaction with vision and patient rating of
vision. Moreover, they were more strongly correlated
with satisfaction with vision and rating of vision than were
either refractive error or Snellen acuity, even in multivari-
ate analyses. Thess analyses indicate that the RSVP and
its subscales provide additional information about patient
perception of visual status and function that is not cap-
tured by traditional clinical measurements.

Intercstingly, test-retest rcliabiliey was lower in o

group of patients who had an intervening refractive sur-
gery evaluation than in & group not receiving such an
evaluation. It is likely that the evaluation itself, which no
doubt contained an appraisal of issues related to visual dif-
ficultles and a discussion of the risks and expectations rel-
evant to refractive surgery, had an effect on the responses
of the second administration of the RSVP. This hypothe-
sis is supported by the fact that the least reproducible sub-
scale was expectations, the area one might anticipate
would be most affected by an intervening surgical evalua-
tion. This finding suggests that the timing of the adminis-
tration of the RSVP (before versus after surgical evalua-
tion) may be important in cstablishing an accurate hase-
line for estimating function and vision-related quality of
life for individuals considering refractive surgery.

There are several potential methodologic imitations
to the development of any functional stahis questionnaire,
which alsa may apply to the RSVP. First, 1 or more items
of concern to patients may have been overlooked. As
mentioned above, the use of a multistage process to iden-
tify iterns of meerest at loast limits that poseibility. A see-
ond potential kimitation is that the population in which the
instrument was developed may not be representative of
those in which the instrument will ltkely be used. The pri-
mary putpose for developing the RSVP was to create a
measure that would be useful in assessing patient out-
comes of refractive surgery. Therefore, the population
studied was largely composed of individuals considering
refractive suigery, A small proportion of individuals who
had refractive error but whe were not considering surgery
was Tetained to improve the generalizability of the find-
ings. Of course, it is possible that the refractive surgery
candidates who participated in the RSVE development
might differ in some important way from other popula-
tions of patients with refractive error who are considering
refractive surgery. This might have occurred either
becausc the centers paticnts wore in some way atypical or
because of selection hias within each center. Although
coordinators were asked to administer the RSV to con-
secutive eligible patients, this was nat possible because of
coordinator time and other restraints in each practice.
The design and resources of the study do not permit a rig-
orous analysis of representativeness. However, the possi-
hility of selection and related biases is mitigated by includ-
ing paticuts [rom multiple sites in the development of the
instrument. In fact, subscale scores did not differ signifi-
cantly by clinical center, suggesting a certain homogeneity
of patients across sites and that variation in practice pat-
terns and geographic locale may not present a significant
obstacle to the development of a visual function guestion-
naire related to refractive error and its correction. Finally, -
only a small percentage of participating subjects had
hyperopia. Although jsnes related to hyperopia were
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specifically addressed in the selection of items far the
mestionnaire, it is possible that the perfonnance of the
RSVF and its subscales might vary depending on Lhe dis-
tribution of hyperupes and myopes in a given population.

In conclusion, the BSVE and its subscales weire devel-
oped in a methodologically rigorous manner and were
demonstrated to be valid and reliable.

SECTION 3

PROSFECTIVE EVALUATION OF THE RSVP IN PATIENTS
UNDERGOING REFRACTIVE SURGERY

The previous section demonstrated that the RSVFP and its
suharnles avhihit gnnr] Psyr:hnmﬂfﬁr: validity and suggests
that the cquestionnaire can be used to describe the
HRQoL related to vision of individuals and pupulatinns
with refractive erron. This deimnuvastralion was Peu'rm'mt:d
cross-sectionally. In other words, it was performed at a
single moment in time for each subject. The validation
did not, however, provide any indication as to whether the
guestionnaire would be responsive or semsitive to change
in visnal fanetion that might ocenr following, refractive
surgery.” In contrast, it is possible that subscales with lim-
ited utility in differentiating subgroups cross-sectionally
inuy Le vaduable in du;':l‘ec;l‘ing (;]'n-mgv:ﬁ that follow a surgi-
cal ntervention. Finally, a cross-sectional validation can-
not provide evidence that an imstrument may be useful as
a preoperative tool to help predict which patients will
have the best outcomes following refractive surgery. To
address thase important isenes, a prospective assessment
of the RSVP, administered before and after refractive sur-
gery, was performed.

METHOTHILOGY

Fatients and Qutcomes

Patients were eligible for the prospective assessment of
the BSVP if they completed a baseline RSVE and under-
went refractive surgery in both eves. Patients were
recruited from the same 5 centers that provided patients
for the ¢ross-sectional validation of the BSVE and were
recruited between May and December 1997, Eligible
patients received a copy of the RSVP questionnaire to
complete betwegn 2 and 6 months following surgery on
the second eve. If no response was achieved. a second
questionmaire was sent. If there was still no response, up
to 5 attempts were made by telephone to contact the
patient to request participation. In addition to the sub-
weales of the REVP, patients were asked tn rater their satis-
fagtion with vision on a 5-point scale (very digsatistied, dis-
salisfied, neither satisfied nor dissatisfied, satisfied, or
very satisfled) and to rate thelr concern about their vision

454

and their overall health. Clinical and demographic data
were provided by the study coordinators at each center
and included information on baseling and postoperative
refractive error and uncorrected vision ay well as date and
type of eperation performed, The study was approved by
the Human Studies Committees at the participating sites,
and each patient gave verbal consent to participate.

STATISTICAL ANALYSIS

Responsiteness

Tn the context of the evaluation of a functional status
questionnatre or other measuiemenl ool (eg, visual acu-
ity), responsiveness refers to the sensitivity of the instru-
ment to change following an intervention. For example,
as discussed previously, 1 of the advantages of disease-spe:-
cific questionnaires (eg, the VF-14) over a generic health
status gquestionnaire (Fg the SIP} is that it is much more
likely to be sensitive to the relevant intervention G
cataract surgery). The standard measure of the respon-
siveness of a questtonnaire is tu caleulate its effect size.
This can be most simply performed by incorporating data
from all participating patients and dividing the mean
change in a measure from baseline to tollow-up by the
standard deviation of the measure at baseline.”” This sta-
tistic was calolated for the RSVP and its subscales,

A second technigue for calculating the effect size is
known as the responsiveness statistic of Guyatt.” This sta-
tistie: nses the same numerator as in effect size, but its
denominator is the standard deviation of the score
changes of patients who appear stable or unchanged over
time on the basis of clinival ¢riteria.  This technique
acknowledyes that some patients may have improvement
or worsening in certain measnirement Scores even thcn.lgh
they may be clinically unchanged. With this technique,
the responsiveness of an instrument is predicated on the
notion that greater ¢hange should be seen in the weasure
for improved or warsened compared with stable patients.
To assess effect size by this techmique, the stable group
was defined by the test-retest performance of the 16
myopic subjects who were assessed for reproducibility
{see Section 2).

In addition to any intrinsic properties of the meuas-.
urement itself, it is evident that responsiveness, or sensi-
tivity to ¢hange, wight vy depending on the bascline ata-
tus. For example, responsiveness might vary by the sever-
ity of disease at baseline. Therefore, responsiveness was
also evaluated by stratifying the patients by their degree of
preoperative refractive error

One of the subscales derived in the baseline RSVP
was expectations. The 2 questions in this subscale relate
to patients’ projected tolerance of less than perfect vision.
Sinwe iL does not make sense to include such questions
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postoperatively, this domain was dropped from the
presurgical versus postsurgical comparsons. A
Cronbach's alpha was computed for the 40-item RSVF
and was also found to be 0.92 (ie, there was no change in
the intemnal] congistency ol the questionnaire after remov-
ing this subscale). Change in the RSVF and its subscales
was first determined by simply calculating the difference
between the preoperative and postoperative scores. This
methad is limited in that improvement, if crudely
defined ux any change for the hetter, might inclnde some
individuals who only appeared to improve becanse of
“noise” or imprecision of the measurement tool itsclf.
Therefore, & more conservative approach was also tuken
on the basis of the standard error of the measurement as
assessed in the test-retest subjects (see Section 2). In this
approach, the pooled standard deviation with 83% confi-
dence intervals is calculated on the basis of measurements
repeated on the same individnal(s), If the post refractive
surgery score differed from the preoperative score by
more than 2 times the pouled standard error of measure-
ment In the test-retest subjects, then o statistically signil-
icant change was judged to have gceurred.

Several hivariate and multivariate analyses also were
performed to examine change in the REVF and its sub-
scales in relation to other vartables, Mean changes in the
RSVP (8} and ite aitheralas ware nnaly?ﬂﬂ in relaton to
preoperative refractive error using analysis of variance
(ANOVA) with a test for linear trend. The association of
changes in satisfaction with viston or ratings of viston with
change in the RSVE (5) and its subseales was assessed
using Spearman rank correlation coefficients. Multiple
logistic regression was used to predict postoperative dis-
satisfaction with vision using changes in RSVP subscales
and postoperative visal status (nneorrected armity ot
aeed for corrective lenses) as predictors. Then a com-
hined outcome was created (postoperative dissatisfaction
with vislon or significant worsening on 3 or more B3VFE
subscales), and bivariate associations were examined in
relation to preoperative patient characteristics. Finally,
multiple Jogistic regression was used to assess the inde-
pendent association between preaperative characteristics
and the enmhined outeome to nnderstand further the pre-
dictors of a poor outcome from refractive surgery.  All
analyses were performed with use of 5AS {SAS Institute,
Cary, NC), version .12,

RESULTS

During the study period, 326 patients at the 5 centers
were oligible for the study, and 176 (54%) completed a
postoperative RSVE. The baseline characteristics of those
completing versus not completing the RSVE were com-
pared. ‘Theac completing the guestionnuire postopera

tively were slightly more likely at baseline to have been
older and female and to have had better self-reported ion
and worse scores for symptoms and trouble with correc-
tice lenses than those who did not complete the postoper-
ative questionnaire, No differences in preaperative satis-
faction with vision, concern with vision, trouble driving,
corrective lens wse, or best corrected visual acuity were
seen between the Z groups.

Table IX illustrates the baseline clinical characteris-
tigs of the study popilation. The age and sex distribution

TARLE IX: BASELINE CHARACTERISTICS OF PATIENTE FRIDR To
REFRACTIVE RURGRRY (N=176)

Age (v1) 15.28 18%
BE n-34 oL
daft-at} I

T3+ 2%

Sex F B4
Correctlve lenses Contact lenges only LE%
CGlasses ;g eontact fenses HFE

Glasses onlv dur

Refractive error H_\‘]wwg';ic %
Dito -2.8 109

-ito 2% 41%

-6t .9 4%

-10 or higher | 2%

Best corrected visual acuity 20/20 o hetter BT%

are consistent with other series reporting outcomes of
refractive surgery ™% Hyperopic patients accounted for
only 3% of the total. Of note, there was a significant pro-
portion of patients with moderate to high myopia, 34%
with 6 W 9.9 diopters of myopia, and 12% with 10 or more
diopters. The type of refractive surgery performed varied
by center and degree of myopia, Overall, 47% of patients
underwent PRK and 53% LASIK.

Table X summarizes the standard clinical outeomes
of uncorrected visnal acuity (better and worse eye) and

TABLE X: CLINICAL OUTCOMFS GF PATIENTS WHO UNDERWENT
REFHACTIVE $URGERY

UNCORRECTER VISUAL AGUITY
(wmL151)

Warse eye % Better mve %

/20 ar hettir 2h.5 383
2035 .« 20/40 4.7 338
20/50 - 2/H0 172 A.h
2AV100 - 207160 A 0.0
207200 oy worse 3.3 1.3

REFRACTIVE ERROR"
{v=152)

Waorse eve T Better oye

0.5 diopters 447 T
x0.6 - 1.0 diopters 7.0 134
w100 - 22,0 dinpters 18.1 11.2
=2.0 diopters 9.2 1.3

'Sphr_‘ri::nl c_-quiv;l]ent.
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TABLE XI: SUMMARY MEASURES OF FATIENT Q/UTCOMES FOLLOWINC REFRACTIVE SURGERY

A. SATISFACTION WITH VISTON

PREOFPERATIVE POSTOFERATIVE % OF PREGPERATIVE PATIENTS WHO
™ L N % ARE SATISFIED OB VERY SATISFIED
W/VISION POSTOFERATIVELY
Very dissatisfied 8 4.5 n 6.3 62.5
Diissatisficd 49 28,0 15 36 06,5
Neither satisfied nor dissatisfied 20 114 13 T4 T0.0
Satisfied 7l 406 &1 49 873
Very satsfied a7 154 s 42.0 BL.5
Total 1000 100.0 T8
. G1.ORAL HEALTH
FREOQOPERATIVE POSTOFERATIVE
N % N %
Very good 51 29.0 75 42.9
Gond 27 1833 21 12,0
Fair 0 [i})) 5] 34
Poor 0 0.0 H 0.6
Total 100.0 100.0
C. RATING OF VISIONT AND CONCERN AROUT HEALTH]
FEEOPERATIVE FOSTOFERATTVE % IMI'ROVED e WORSENE D
MEAN (SD) MEAN (50)
Rating of vision with nnusnal correction B.5(14) 8519 45.0 8.7
Ruting of uneoreacted vision 2.6(16) 8,0 (2.5) 598 3.9
Qungers ahout health 1.4 {2.3) 1.5 (2.5 21.7 314

* Response ta "In genersl, would vou say your health has been.
f 0-10 scale.

§ Response to "How concerned about your health have you been in the past month?” (0-10 scale).

final refractive error. Qverall, 92% of patients saw 20/40
or hetter at distance in their better eye and 76% in their
Wworse eye, Seventy-two percent of worse eyes were with-
in 1 diopter of emmetropia and 91% within 2 diopters.
Table XI summarizes patient report of satisfaction with
vision, global health, rating of vision, and concern about
bealth preoperatively and postoperatively, Satisfaction
with vision preoperathvely was based on the reported level
of satisfaction with whichever form of correction (ie, glass-
es or contact lenses) was used predominantly, If both con-
tact lenses and glasses were habitually worn, then the
worse rating of the 2 was used. Postoperative rating of
satisfaction was based on satisfaction with uneorrected
vision. Thirty-three percent of patients indicated that
they were dissatisfied or very dissatisfied with their vision
precpetatively and 15% postoperatively. Sixty-gight per-
cent of patients who indicated that they were dissatisfied
or very dissatisfied with their vision preoperatively indi-
vated that hey were satisfivl v veoy satisfied postopera-
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tively. Patients' report of overall health and concern about
health both showed a slight, insignificant trend toward
worse scores, Rating ol vision showed no change by sim
ple comparisons of means, although more improved than
worsened, when vision with corrective lenses was used as
the baseline for comparison. A large change in rating of
vision was observed when vision without corrective lenses
was used as the baseline comparison,

‘The change in the total RSVP score (§) and change in
each individual subscale are iliustrated in Table XIL The
mean uvierall BV score (5) improvcd from 24 precper-
atively to 13.2 postoperatively. Eighty-five percent of
patients had some improvement in total RSVP score.
Using the more conservative statistical definition of
change, 67% of patients had an improved total RSVP
score, 4.5% worsened, and the remaining 28.5% had no
change. Substantial variation was observed in both the
proportional and absolute change of the individual sub-
acales of the REVE By far, the largest proporHonal change
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TARLE XII: RSVP SUBSCALES AND OVERALL §: PREQFERATIVE, FOSTOFERATIVE, AND GHANGE STATISTICS

REVF SUBSUALE FRECF FARCT EOATOP FOSTOT ¥ ANT O ANY %, RIGNIFICANT 90 SEGNIFICANT
MEAN" (5D)  RANGE MEAN (D) BANGE  IMPROVEMENT WORSENING IMPROVEMENT!  WORSEMiNG{

Concern 45,0 4.92-875 96,7 n-75 789 14.3 3] T4
(18.1) (16.8)

Functioning 159 0-65 74 0-86.4 70.4 185 40.2 5.9
(14.2) (14.5)

Driving, 24.3 (3-100 23.7 0-100 380 415 2.3 283
{22.7) {217

Symptoms 196 0-75 108 0-75 59.0 #7.1 446 12.7
(1B.8) {i)

Optical problems 118 0-62.5 10.3 0.87.5 42,8 34.9 277 108.9
{13.6) (13.5)

Glure 22.4 On7iS 19.0 Q.75 5.2 337 280 16.3
(17.3) {16.1)

Trouble witorrective a5.0 7.1-81.3 T4 0-75 BES 7.0 737 2.3

lersas {17.3) (16.3)

Total (5) (40-item) 240 32545 13.2 D-58.7 84.7 153 66.5 4.5
(10.6) (10.5)

* RSVP and subscale seores may range from 0-100, Lawer scores indicate less dysfunetion.

t Change greater than 2x standard error of measurement (see methods).

was observed for trouble with corrective lenses, where the
mean fell from 35 preoperatively to 7.4 postoperatively.
Large proportional improvements in mean scores were
also abrervad for concern (45.0 presperative to 26.7 post-
operative), functioning (15.9 preoperative to 7.4 postoper-
ative), and sympioms (19.6 preoperative to 10.8 postoper-
attve). Large vanaton was also seen in the propormion of
those who improved significantly (range, 27.7% to 73.7%)

or worsened (2.3% to 20.5%). Of note, despite the good
outcomes as reflected by Snellen acuity, signtficant wors-
ening was reported in the subscale concern by 74% of
patients, functioning by 5.9%. driving by 29.5%, symp-
toms by 12.7%, optical problems by 19.9%, and glare by
16.3%. Only 2.3% reported more trouble with corrective
lenses. Figure 4 illusivates the preoperative and postop-
erative distributions of the RSVF and its subscales.

L LEE gl- zl-
§lJ . i il- o o I L ,I..
. .:_ IR s T e E‘" !‘,_ .
EI- s T DR 4 - L
- . oL ‘,Jii’x..m;. Lo i_. et mama i W
Procpitative Conokn sons Praoparstive Oriving soore Procparstive Plysioal Futetloning acam  #reparste P wfth Cortiil Lines s
LR 5!* ] 14
El- . 5 il- il-*
El- aI é:- o . E.-
L E R ] 4 v . g..
..; :‘«: h“: ‘;. .': : : -.:: . LE
A oy e
[ R T g awimres, - 4+ we s i . -
T B om m o= o s = = = = T L L e e - . -
Preoperative Byrmakam it Proopiritive Cptica| Probiams soone Precparative Glare woonk
Fic 4

Presperatve and postoperatve distribudon of RSVE and it5 subscales scores,
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TABLE XN1: PROBORTION OF PATIENTS WORSENING BY NUMBER

OF REVP SUBSCALES

NO. SUBSCALES WITH SICNIFICANT WORSENING Fe PATIENTS
0 52.%
1 256
2 85
3 87
4 2.3
b 1.7
G 0.0
7 0

* Change greater than 2x standard errar of messirement (see methods)

Since an individual may have improvement or wors-
ening on a number of different subscales, the proportion
of individuals reporting up to 7 subscales with significant
worsening was calculated, and this information is present-
ed in Tahle XTTT. Approximately 52% of patients had no
significant worsening in any of the subscales, 26% had
waorsening in 1, 22% in 2 ar more, and 14.7% of patients
had significant worsening in 3 or more subscales,

Figure 5 is a Venn diagram illustrating the relationship
betweern 3 different measures of less than optimal refrac-
tive surgery ontcome:  the traditional outcomes of uncor-
reeted acuily, dissatisfaction with vision, and a new pro-

L{IVA suireg thon
VAR (1 #lthr e
{r=}

watieivd vr verr
diswatiafied wiily vinan
withant lenwes ina 24}

23 RSVP ailinralen with
signlflvent* wiraening

7 {nuGi

G 3
Venn disggran iflustrating minimal gverlap hetween 3 diffarant measaree
of outeemes following refractive surgery.  UCVA, nncorrected visual
agwity. * 2x SE meun varinhility (see Methods section).

posed measure, a worsening of 3 or more of the RSVP sub-
scales. As is evident from this diagram, these 3 measures
are assessing different outcome domains. Strikingly, only 5
individuals fell into the intersection of the 3 measures.
The relationship between prooperative refractive
error in the eye with less refractive error and change in
the RSVP and its subscales is shown in Table XIV. (The
analysis was repeated using the eye with greater refractive
error, and the results were nearly identical.) For the over-

TABLE XIV: ASSOGIATION BETWEEN FREOTERATIVE REFRACTIVE ERRON AND IMPROVEMENT IN RSVE (s)
AND SUBSCALES FOLLOWING REFRACTIVE SURGERY

PRESPERATIVE MO, OF st o PATIENTE  ConCRRM} % PATTENTS FRYSICAL % PATIENTS  DRIVING] % PATIENTS
REFRACTIVE PATIENTS® IMPROVED IMPROVED  FUNCGTIONING  IMPROVED IMFROVER
ERROR TN N5 N CONCEEM IN FHYSICAL IN DRIVING
RETTFR F1E FUNCTIONING

Hyparopic 7 5.5 (9.0 837 7.9(149) 571 2.0 {6.2) 14.3 -11.9 (9.4) 0n.0o
Ot -29 26 8.4 (129} TR0 14.1 {(20.1) 69.2 1.0 (21.1} 63.6 0.4 (23.0} 8.6
-3t -5.9 82 12.2{13.2) AT.4 Z0.7 (19.8) 82,9 25.8{21.9) 6.1 0.6 (310} 12.5
Gto 99 45 11.2(12.9) B33 18.7 (19.2) 330 10.1 {18.2) 80.4 1.6 (22.9) 35.1
-10 or higher 13 8007 BB 12.4 (25.9) 6.2 9.0 (%.1) a4.6 9.0 (24.7) 41,7
PREDFERATIVE  NO. OF  SYMFTOMSY % PATIENTS  OFTIGAL 0p PATIENTS  GLAREF? % PATIENTS ~ TROUBLE % PATIENTS
REFBACTIVE PATIENTS" IMPEOVED FROBLEMS®® IMFROVED IMI'ROVER WITH IMFROVED
ERROR IV ™ 1IN OPTICAL IN GLARE GCORRECTIVE  IN TROUBLE
BETTER EYE SYMFTOMS FROBLEMS LENSES]] W/LENSES
Hyperopic 7 13.2(19.1) R3.7 1.3 (12.8) 28.6 5.4 {12.9) a7l 23.3 (20.4) Be.T
Utp =28 26 3.41{17.3) 5.1 0.1 {&1.1) 3.1 T.7 (1A4) 571 56,49 (85.8) 23PN
-3to -39 R2 105 (i6.9) 63,3 1.2{17.8) 35.4 3.7 (18.4) 418 299 (19.3) 20.0
Gt 0.9 48 9.2 (22.5) 58.7 3.3 (16.0) 56.5 2.2 (16.3) 457 21.8(21.9) 9.2
-10 oo higher 13 By (17D S3K 190087 " RAR 2.2(21.3) el ¥ 176 (13.7) 83,3

* The mumber of patients in ench category varies for each subseuic due to somte missing data. The Ns in this table apply to the total 8 seore.

t Analysis of varinee for ditference in means; F-086, P=.480; Test for Unear trend; F=0.61: P-.437.

1 Analwis of vartmee for difference in means; F=13%; F=.241: Test for linesr trend; Fa0.58; P=.443,

§ Analysis of varianee for difference in means; F=088: P=496; Test for linear trend; F=2,16; P=.144.

| Amﬂyﬁis of varignees for Jifference in means; Fef).72; P=_578; Test for linear trend: F=2.62; P=.108.

1 Analysis of vadance for difference in means, F«0.73, Po BT, Toat foor Unewr teend; F=0.15: P08,
e Analvsis of varlance for differcnee in means; F=0,16; P-.958; Test for linear trend; F=0.07; P-.730.
t1 Ana]ysis of variance for difference in means; F-0.39: P= 817; Test for lincar trend; F=0.46; P=.500.
tt Analytiz of vidance for difference in means: F=2.81: F=.027; Test for linear trend; F=1.51; P=.220.
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all RSVP and the individual subscales (except, perhaps,
for tronkble with lenses, where a signifieant difference in
means bt not in linear trend was seen), neither the mag-
nitnde of change nor the percent of patients showing
iinprovement varied by preoperalive refractive error.
These findings indicate that the deyree ol improvement
reported by patients in these varions domains cannot be
predicted by the amount of refractive error preoperative-
ly. Similarly (Table XV), the correlations between change
in satislaction with vision or change in rating of vision und
the RSVP and most of its subscales were significant,
whercas there was no correlation at all between change in
refractive error in either eye and change in satisfaction.
The responsiveness of the RSVE and its subscales was
malenlated using 2 statistical methods (effect size and
Guyatt’s responsive statistic [see Methods section]} and
using 3 different external measures of improvement.
These salgrnal measures included imprcwcd satialaction
with vision, having an uncorrected visual aeuity of 20/20 or
hetter in at least 1 eye, and not needing spectacle or con-
tuct lens correction postoperatively.  Table XVI summa-
rizes these calculations.  According to Cohen ™ it is rea-
sonable to view an effect size of 0.2 as "small,” 05 as
“medium,” and 0.8 as “large.” The overall RSVP (8}
demonstrated a large cffect size in all the comparisons. As
measured by these techniques, the responsiveness of the
individual subscales varied substantially. Drising was con-
sistently the least responsive, and glare and optical prob-
lems were modestly responsive. The subscales concern
and trouble with lenses were consistently the most respon-
sive. Finally. Table XVII illustrates the responsiveness of

the RSVP and its subscales, stratified by preoperative
vefractive error. The responsiveness of the questionnaire
subscales did not vy hy preoperative refractive error
with the exception of physical functioning, where there
was a trend toward preater jesponsiveness for grester
degrees of preoperative myopta.

A multivariate analysis was performed to try to iden-
tify fuctors associated with patiert satisfaction with uncor-
rected vision postoperatively. As indicated in Section 1 of
thic thesiy, previous resenreh has indicated that the
strongest predictors of dissatisfaction after refructive sur-
gery are poor uncorrected distance acnity and ongoing
need for spectacies and/or contact lenses. Sinwe these
variables are highly correlated, 3 separate analyses were
done. each adjusting for age and sex { Table XVIIT), where
the first model included uncorrected visual acuity: the
second, the use of corrective lenses for distance; and the
third, the use of lonsges for distance or near. Tn all 3 mod-
¢ls, the worsening of 3 or more subscales of the RSVE was
independently associated with dissatisfaction with vision
following refractive surgery. In each model, worsening on
3 or more sihscales was associated with approximately a
sixfold excess risk of reporting dissatisfaction with vision
postoperatively. Worsening on 3 or more RSVP subseales
was found to be a stronger [actor in predicting dissatisfue
tion than the traditional clinical assessments of uncorrect-
ed visual acuity and need for distance or reading lenses.
Only the need for distance lenses was a stronger predictor.

10 test the hypothesis that the ESVE or 1 or mote ul
its components administered before surgery might be
helpful in predicting postoperative outcomes, a final

TARTF. XV: SPEARMAN GOWRELATIONS BETWEFN CHANGES IN DIFFERENT OUTUOME MEASURES (N)

CIHANGE TN CHANGE IN CHAMNGE TN CHANGE IN CHANGE TN
REFRACTTVE REFRACTTVE RSVE (%) CONCERN FHYSICAT.
ERROR BRROR FUNCTIONING
RETTFR FYE WORSE EYF
Change in satisfaetion with vision -, -0.06F 0.591 ().441 0451
{1n=130) (n=150) {(n=174) {n=1713} (m—147)
Change in rating of vision .24 0.21 038 0. 0.50
fn=109 th=109} {n=119) (n=12% (n=12H]
GHANGE IN CHANGE IN CHANGE LN CHANGE 1N CHANGE IN
DRTYVING SYMPTOMS OFTICAL GLARE THRULUBLE
PROVALEME wW/CORRECTIVE
LENRES
Change fn satisfaction with vision 037t 0.231 0331 0.334 0.251
(n=1h4} (n=164) (n=164) (m=1064) (n=1683)
Chunge in rating of vision N5z 0.44 n.52 L3 002
(n=1Z3 { n=]26) { n=)26) ( n=126}

(n=120)

* Pyalue = 0.237
t Pvalue = (0444
t P onhioe £ 0.001
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TARLE XVI: RESPONSIVENESS OF RSVP (§) AND ITS SUBSCALES § BY
DIFFERENT DEFINITION: OF IMPROVED OTTFOMT

A« USING POSTOPERATIVE SATISFACTION WITH VISTON AS MEASURE OF OUTCOME

REVE FCALE FFFECT Size*1 GUTAXT'S RESFONSE FRATISTIC™ |
TMFROVED SATISFACTION FMFROVED SATISFACTION
(n=91) (N=81)
Croncern 95 B/17 8=1.43 25.6/6.7=3.82
Physical functioning 13.5/13.9=0.97 13.5/1.2=1.83
Driving 7.4/21,720.34 7.4/8.320.59
Hnptoms 14.0/18.0=0.T% 14.0/5.8-2.41
Optical problems 6.5/15.6=0.42 £.5/4.4=1.48
Claro 0.4/18.7=0.50 0.4/72=1.31
Trouble with lenses 33.0019.1=1.73 33.0/8.8=3.75
Total 5 16.4/11.1=].48 16.4/3.9=4.2]

B. UEING POETOPERATIVE VISUAL ADUTEY Ak MEASTRE OF OUTCOME

RSVE SCALE EFFECT SIZE{] GUYATT'S RESPONSE STATISTICH |
1 gvE 20/20 OR BETTER 1 Exx 20/20 oK BETTER
(N=KS) {N=88)
Concern 19.2/18.4# 1.04 16.2/67=2.87
Physteal functiuning, 25160050 0EM7D-152
Driving 1.7/25.2-007 1.7/8.3=0.20
Symptoms BE/17.0=0.54 9,6/5.8n1.66
DE::E:!] problems 1.8/13.5=0.13 1.8/4.4=0.41
G 4,3/18.4=0,23 4.3/7.2=0.60
Trouble with lenses 80,8/17.4=1.71 20,5/8.85.3.30
Trital § 11.0/11.8-1.01 11.9/3.9=3.05

C. USING FOSTOFERATIVE NEED FOR CORRECTIVE LENSES AS MEAEURE OF OUVTCOME

TIVE JCALT EFTECT 55"} CURATIE RECPOMEE FTATTEH® |
NG DISKANCE L!:Né!:s NO DISTANGE LENSES
(N=153) | {nw1B3)
|
Cemgern 20,2/18,1a1.12 | 20.2/6.7~3.01
Phyaical functioning B.8/13.8=0.64 8.8/79=1.22
Dﬁ"ﬂng {.7/2] Cu-0.03 -0.7/8.3=-0.08
Symptoms B.awis.4-0.54 B.9/4.8=1.53
ical problets 1.813.7=0,13 1.8/4.4=0.41
Glare 4.1/17.0=0.24 | 4,1/7.2=D.57
Trouble with lenses 31.1/17.6:1.771 31.1/8.8=3.53
|
Total (5) 12.1/104=1.16 | 12.1/3.9=3.10

* Numrrater is mean change in sihseale score (or Total 5) among those whe
t Denaminator ia standard deviation of pregperative substale seore {or Total 5) among those whe reported any improvement in satisfaetion with vision

|
any improvement in satisfaction with vision after surgery.

FUrELry.
1 Denominator is standard deviation of change in subscale score (or Total ) ameng stable group of myopes who did not undergo surgery*
4 Mumerater is mean change in subscale seare {or totals) among thooo whe had at Taast 1 Lnyn with 20/20 vision after arrgery.

|| Denominator is standard devistion of preoperative subseale score (or Total 5) among those

wwhe had ot least 1 eye with V20 vision after surgery.

analysis was performed. In this analysis (Table XIX), the
goal was to look for predictors of poor outcome as report-
ed by patients. Poor outcome was defined as a postoper-
ative veport of being dissatisfied with vision or having a
significant reduction in 3 or more REVF subscales. Age,
sex, and preoperative refractive error were not predictive,
although age greater than 45 was consistently associated
with an odds rario of approximarely 1.5 (e, those over age
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45 more likely to be dissatisfied). Three of the preopera-
tive RSVP subscales (expectations, physical functioning,
and symptoms) were associated with approximately a
twofold Likelihood of poor postoperative outcome. In
these modMvariate analyses, physieal functioning reached
borderline significance (P=_06) and symptoms was statisti-
cally significant (P=.05) as a predictor.
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TABLE XVI1: RESPONSIVENESS OF R5VF SUBSCGALES AND TOTAL § BY PREOFERATIVE REFRACTIVE ERROR IN THE BETTER EYE

FREOFPERATTVE TOTAL £ CONCERN FHYSICAL LIRIVING: AYMETOMS OPTICAL GLARE TROUALK
REFRACTIVE FUNCTINING FROBLEMS W/LENSES.
ERROR IN
TNE BETTER
EYE {DIOPTERS)
Hyperapic (N=T} Nn.A3 047 -0.30 1,18 0.71 0.15 0.34 133
0.0 to -2.9 (N=26) 0.75 0,71 0.33 0.02 0.19 0.0L .41 158
-30. to -5.9 (N=82} 1.15 1.20 0.39 -0.03 Q.67 0.09 nal 181
-B.0to-9.9 (N=4R L1l 116 Q.73 0,06 0.52 0.2-? 013 1.29
-10 or worse (N=13) 0.81 0.57 0.62 0.47 0.40 ENT) 0.12 1.04
TABLE XVIII: FREDICTORS OF POSTOEERATIVE DISSATISFACTION WITH YISION
MOBEL 1 MODEL 2 MopEL 3
ODD5 RATIO 95% 1 QDS RATIG a95% ci ODDS RATIO 95% a1

Age ™45 175 N59. 5.18) 1.52 (0,83, 4.37) 0.53 (0,30, 2.92)
Female 220 (.69, 6.98) 188 (0.61, 5.88) 2.08 (0,72, 5.94)
Preoperative refractive 1.02 (0.87, 1.19) 1.03 (0.87, 1.20) 1.00 (D86, 1.18)

error” ‘
23 RSVF subscales 5.84 {183, 181301 .98 {2.21,21.87}4 B.20 (2,10, 15,267t

wisignificant worsening f
Posioperative uncotrecied 3.54 (L.23, 10,19}

uuuity wir st than

20440 in either eye
Wenr distance lenzes 11.68 (3.72, 36.7)¢
Wear distance or 4,86 (1.60, 14,80)1

reading plasses

Cl=confidence interval,
* Spherical cquivalent, eye with less refractive error

# Change greater than 2x standard error of measnrement (see Methods),

§ P [
50,01 = Fc .05,

CONCLUSIONS

As previously discussed, the standard indices for measuring
patient outcomes following relractive surgery have largely
been limited to assessing uncorrected acuity and refractive
error.  Patient-reported outcomes either have not been
reported at all or have been typically limited to & report of
satisfaction with vision. The RSVP and its subscales have
becn shown to axhibit o variety of properties that recom-
mend it as an outcome measure which should be comple-
mentary to the traditional clinical assessments, Fimst, the
KSVFP and its subscales have been shown to be highly
responsive to the intervention of refractive surgery. Other
measures, including, more global health assessments, were
not responsive. Second, the RSVE and its subscales have
been shown to be correlated with change in satisfaction
with vigton postoporatively. Change in refractve eTTor was
not correlated at all with this outcome. Third, as illustrated
in the Venn diagram (Fig 5), the use of uncorrected Snellen
acuity, self-report of satisfaction with vision, and the RGVE

a5 outeome measures do not identify the same proup of
patients as successes or failures of the surgical intervention.
The RSVP clearly provides additional information about
pattent cutcomes that is not captured by stnply assessiug
patient satisfaction or uncorrected acuity Moreover, as
shown in the multivariate analyses, failure to improve on 3
or more RSVP subscales was independently predictive of
dissatisfaction with vision. Fourth, the magpitude of
improvement in the RSVE and its subscales did not vary
significantly in relation to the magnitude of the initial pre-
operative refractive error. Although this might appear
counterintuitive, it is analugous W e (indings reported for
cataract surgjcal patients when the VF-14 was evaluated as
one of multiple outcome measures of cataract surgery.” For
cataract surgery, it was found that the magnitude of per-
eeived functional improvement was not greater for those
with worse visual acuity preoperatively (eg, 20/200 versus
20/50). This indicated that the problems with visual fune-
tion perceived by those who opted for cataract surgery were
nat rellected by Snellen acnity but by percoived functional
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The Measurement of Patient-Reported Outcomes of Refractive Surgery

need. One might infer, therefore, that the magnitude of
rafractive error it ned, aderpate as a sole measure to char-
acterize patients’ functional status or perceived limitations
{eg, symptoms, difficultics with glasses or contact lenses)
related to their refractive error,

Althongh the RSVP produces an overall composite
score, the use of this total score may not be optimal. For
example, it is possible that the total score might show
some improvement even if there were a significant {ie,
important to the pationt) deerement in one or more of the
individual subscales. Therefore, it would be preterable to
use and report the individual subscales in any characteri-
zation of patients undergoing refractive surgery. It would
be putentially very informative to learn, for example, that
an intervention may have a large benefit in patient-report-
ed function but a worsening in symptoms or glare.
Retention of the subscales allows this possihility. The
BEVP and a number of its subseales weore shown to be
responsive to the intervention of refractive surgery as evi-
denced by the large effect sizes or Guyatt’s responsiveness
statistics found. Ininterpreting the data on eftect size, the
overall consistency of the data is more important than the
individual effect sizes calculated. Also, the finding that a
particular subscale has a small effect size docs not neces-
sarily imply that the subscale provides no useful informa-
tion in the assessment of on intervention. For example,
the driving subscale consistently was shown to have a
small effect size, Yet, as shown in Table XIL, an equal and
large proportion of patients reported improvement and
worsening of driving ability following refractive surgery.
Clearly, one would not want to delete issues related to
driving from an assessment of the outcomes of refractive
surgery, cven though this subscale was shown to have a
low effect size.,

From the perspective of surgeons using the standard
clinical outcomes of uncorrected distance acuity and
achieved refractive error, the ontcomes of this cohort of
refractive surgical paHents was very good, especially given
the significant number of individuals who had moderate
to high myopia preoperatively. Yet, as demonstrated by
the RSVP subscales, worsening was reported in the
domains related to driviag, symptome, optical problems,
and glare by 13% to 30% of patients. From the patient
perspective, therefore, there remains significant room for
improvement. "The findings presented do not, of course,
represent a final conclusion regarding patient outcomes of
relractive surgery. The research described was performed
to develop and evaluate the RSVP rather than to compare
surgical outcomes by technique or other factors. The sur-
gery performed on this cohort was done in 1997 in 5 cen-
ters. It is possible that one might find a greater benefit
(eg. due to fower patient-perceived limitations) to surgery
performed 1 the year 2000 or in a different group of

patients, Yet. it iy likely that the incorporation of the
patient’s perspective on HRQoL associated with refractive
error and its correction will provide a valuable new metric
to assess and improve patient ontcomes.

SECTION 4

FUTUBE RESEARCH NEEDS AND FLANS

The R&VE and its subscales have been validated by
accepted psychometric: standards and have becn shown to
be responsive to the intervention of refractive surgery.
The instrument provides useful information about
patients and their outcomes that cannot be obtaincd from
standard measures. However, there is additional work to
he done to maximize its value as a research tool and mod-
ifications that should be considered to render it feasible
and nzeful in clinical pracHees.

From a research perspective, it would first be valuable
to administer the RSVP preoperatively and postoperatively
to a larger cohort of patients with a wide runge ul relractive
error where detailed ¢hinieal information is also collected.
Although the items of the RSVE wer generated through a
process that included the concerns of patients with hyper-
opia and presbyopia, the instrmment’s validity and respan-
sivenass were assased inoa population that was laryely
myopic. The development of a larger dutabase of subjects
with clinical and RSVF data would also allow one to refine
the predictive models farther.  Au bopertant goal of this
research is to Jefine, on the hasis of information collected
hefore surgery, subgroups of pafients who have a greater
likelihood of worse outcomes after surgery. A fundamental
assumption of this rescarch program is that standard clinical
information can be combined with insights from the RSVP
(or similar questionnaires) to develop predictive models that
are significantly more accurate than could be obtained using
gither the ¢lineal information or the guestiunnaiie Jat
alone. The data collected on the cohort of patients present-
ed in this thesis suggest that data derived preoperatively
from the RSVP subscales symptoms, physical functioning,
and perhaps expectations may be combined with age and sex
to improve one's prediction of who will do poorly following
refractive surgery. However, these analyses need to be
repeated in larger cohorts of patients. This will allow not
only an opportunity to confiuu the findings presented hero
bt also additional statistical power that would enable more
detailed analyses of subgroups of patients.

A second aspect that I recommend tor a research agen-
da on patient outcomes of refractive surgery is the incorpo-
ration of patient “utilities” into the assessment. A patient
“utility” is simply the preference of a patient for one partic-
ular health state over another, There are a variety of dif-
fereut uwcoepled methodolopics for nssessing patient profer.
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ences™ that reflect different strategies to elicit patients to
order their preferences for different states or outcomes on
ascale. For example, a patient might be asked to rate hav-
ing trouble with night driving on a scale, anchored at one
end by “iotal blindness™ and the other by “perfect vislon.”
These techniques bear on the important issue of how
important & piven outcome is to an individual patient.
Cousider, then, 2 imaginary patients who have 20/20 uncor-
rected acuity following refractive surgery for the same
dogree of preoperative myopia. They also have identical
RSVP and subscale scores that include significant (and
identical) worsening on the glare and driving subscales.
One patient, however, has rated limitations in night driving
near the “total blindness” end of the preference scale, and
the other considers such a limitation no more than a minor
annoyance having rated it, as an isolated symptom, near the
“perfect vision” end of the scale. Clearly, these 2 patients
would feel that they had experienced very difforent out-
comes of refractive surgery, and that difference may not
have been captured by a HRQoL questionnaire such as the
R8VFE 1n summary, therefore, it would be usefil to incor-
porate a measure of patient preferences to help to interpret
the results of the RSVF for individual patients.

Third, it would be valuable to learm whether the
REVP or at laast certain of its subscales would be able to
c].istingu.ish outcomes of competng refractive surgicnl
techniques. Although the questionnaire has been shown
to be very responsive to the intervention of refractive sur-
gery, it does not necessarily follow that it would be suffi-
ciently sensitive to distinguish between competing tech-
niques, such as LASIK and FRK or other evolving tech-
niques. Currently, at least for comparable degrees of
miyopia, the standard clinical assessments of refractive
crror and uncorrected Snallen acuity have not been able
to distinguish the results of LASIK and PRE." However,
it is reasonable to consider that patient perspectives on
the vutcomes of these various approaches will be helpful,
if not erucial, in their assessment.

Ideally, one would hope that a research tool such as
the RSVP might inform and improve clinical practice.
However, even given the assumption that the question-
nalre provides inzights that may be important to refractive
surgeons and their patients, it will not be used routinely in
a clinical setting unless a variety of criteria are met. The
administration of the questionnaire (1) should not perturb
the normal flow of patients in an efficient practice, (2)
should expend little staff time, and {3} should result in the
display of data in real time for the surgeon and patient to
review, As it currently exists as a research tool, the RSVP
wnuld not meet these eriteria. However, current efforts
are now being devoted to programming the RSVP onto a
personal computer platform in 2 manner that will allow
palients o procesd rapidly through the questionnaire
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without supervision. The scoring algotithms will be
embedded within this program so that the patient’s total
and subscale scores will be available immediately after the
questionnaire has been completed. This questionnaire
infuration could then be merged with the standard clin-
ical markers (eg, age, sex, refractive error) on the same
patient and compared with a large existing database of
patients who had previously supplied outcomes data. 'Lhis
comparison would enable the surgeon and patient to use
the predietive model in real time to inform their decisions
regarding surgical intervention.
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APPENDIX

REFRACTIVE STATUS AND VISION FROFILE

1. Center: —

a. Chart Manmbee:

3. Patient Name {Iast, trst) -

4. Telephone numbers: - - (h) —- . (w)

5. Date (month/day/year): / /

BACKCROUND INFORMATION

Patienl Taformation

Lo Age -
vears
2, Bex (eleek ondiy one)
Female ()
Male (]
Glasses and Contact Lens Use
3. o the past month, W see far away, T wore:
n. Only plasses {0
L, Montly gluaneca, aometimes cantuets { =)

466

w

¢, Ahont equally, glasses and contacts {3
d. Mostly contacts, sometimes glasses { 3
o Only comtacts { a)

In the past month, did you wear different glasses (or
bifoculx) to see elose np?

= o {m )
Tf you wore contacts in the past month, were they:
u.  Rigid gas permeable (hard) {1
b, Soft lenses { 1)
¢.  Dispogable lenscs (2
d.  Didn't wesr in the past month ()



The Measurement of Pattent-Reported Outcomes of Refractive Surgery

6 Tf you wore contacts in the past month, did you
ever wear them overnight
(= )
We are intercsted in yony vision during the past month.
For the following 3 questions, please answer by writing 2 number

between 0 and 10, where 0 mazns completely blind and 10 means per-

fact viglon:

8. Rate your vision, over the past month, with glasses:

Huve not worn glasses at all in the past month C

9. Rate your vision gver the past month
with contact lenses:

Hava not worn contact lanses at all in the past month 1

10. Rate your vision, over the past month, with
no glasses or contact lenses:

i, During the pest month, how satisfied have you been with your abil-
ity to do reading and near work (usby e glasses o couteet leases

you ordinarily use for reading, if you did {check only 1):

Very dizgatisfisd { )
Dissatisfied { 1)
Neither satisfied nor dissatisfied (2
Satiyfied {4
Very satisfied { s
Not applicable {

12, During the pest month, how setisfied have you been with your
currant vigion with glasces (chack only 1):

Very dissatisfied

Dissatisfied

Neither satisficd nor dissatisfied
Satisfled

Very sakisfisd

Not applicable (did not wear glasses st all (4
during the pest menth),

— e
=
L)

13. During the past month, how satisfled have you been with your
current vision with contact lenses (check only I):

very dissatisfled
Drissatisficd

(
(

Neither satisfied nor dissatisfied (%
Satisficd (
Very setishied ({
(

Net applinable (did net waar sontact langas ar all
during the past month).

14. During the past month, how satisfied have you been with your
current vision WITHOUT glasses or contact lenses (check only I

Very dissatisfied {0

15.

16.

Dissatisfied

Naither satisfied nor dissatisficd
Satisfied

Very satisfied

(
{
{
(

2}
3
)
?)

In general, during the past month, would you say your health has

been (eheck only 1)

Excellent
Very good
Cood
Fair

FPoor

{
(
(
(
(

How concermed sbout your health have you been during the past

1 month (cheek only 1}

& (not at all concerncd}

oG -1 Wh A i L RS

—
=

Vision

17,

i8.

19

U UL

Please respond to the questions as they apply o you over the past

manth
1 WLy whront my vision (che:v:k anzy 1):

Nevar
Rarc ])r
Sometmes
Often
Always

My vision is a concern in my life {check only Ih

Never
Rarcly
Somctimes
Often
Alwrys

My vision helds me bagk (check only I):

Bever
Raraly
Sometimes
Often
Abways

— e e —

—~ e e
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20, Iam frustrated with my vision (check only 1): 23. 1 could accept less than perfect vision if [ didn't necd plusses or
gantact lenses any move (check only 1):
Never (1)
Rarely {1 Strongly disagree (0
Sometimes (s Drisagree { o
Often {4 Neither agrea nar disagree { 1)
Always (a2 Apree (4
Stongly agree (=
2], My vizion makes me less self sufficient (check only I): Do not need tg use gla_ueg or contact lsnses toget (W)
the best possible vision
Never () 24, As long ns T could see well enough to drive without wearing glass-
2 {7
Rarely {2 &5 or contact lenses, | wouldn't mind having vision that was less
Somctimes ( 1) than perfect (chack only 1);
O - Strongly disagree [0
Abwys Gl Disagree { 2
22, Decause of my vision, thers are things ! am afrid to do (eheck oy 1) Meither agree nor dissgree (9
Apree {4
Never (‘) Strongly agree {9
Ruraly { a}
Sometimes { 2
Qften {2
Always (o

We arc interssted in whethet your vition eaused you any difficulty with some common aetivitles during the past month.

The following questions ask seperataly about difficulty you may have had doing the activity with glasses, with contact lenses, and with
no eotrection {(neither glasses nor contact Jenses}).

Flease give an answer for all 3 types of correetion (thers is a ehoiee for "ot applicable”).
The choices for answers are: Not applicable

No difficulty st all

A little diffieulty

Mederate difficulty

Severe difficulty

S0 much difficulty that I didd not do the activity with this type of correction
Never did the activity for other raasons (not related to vision)

(=R ISR S

During the pagt month, how much difficulty have you had with cach achivity, using these types of corrections?

Activity With Classes With Contacts With No Correction
{girele & numbet) (circle a rumber) {circle g number)
21. Watching TV or movies 0123456 0123456 0123456
22. Playing or working cutside 0123456 0123436 0l23456
23. Taking carc of or playing with children 01234586 0123456 0123456
%4, Seeing your alarm clock 0123456 N123456 0123456
25, Saaing clearly when you walke up 01234546 N123456 0123456
26, Sccing 1 clock on the wall 0123456 0123456 0123456
27, Doing your job 0123456 0123456 0123456
28, Dwing sports/recreation 0123456 0123436 0125456
29, Swimming 0123456 0123456 01234536
30. Your social life 0123456 0123456 0123456
31. Raading and near work Gl23456 0123456 0l23456
32, Dimving st mght 0123436 01234536 0128456
33, Driving when it i§ raining 0123456 0123456 0123456
34. Driving when there is a glare 0123456 0123456 0123456

from oncoming l'tcnd.ligl'nts

We are intorested in whether you experienced certain problems with your eyes or vislon during the past month.
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The following gquestions ask seperately ahout each problem for gluszes, contact lenses, and no correction (ncither glasses nor contact
lenses).

Plaaze give an answer for all 3 types of correction (there is @ choice for "ot applicabls").

The choces for anwers ars: Myt applicable

No trauble at all

A little trouble

Moderate trouble

Severe trouble

So much trouble that T &id net do the activity with this type of correction

[ R R =)

During the past month, how bothered have you been by each of the follawing things, using these types of vorreutions?

Problem With Classes With Contacts With No Correction
{citcle a numler) (¢irele o number) {rircTe 2 Timber)
35, Your eyws fealing imitated 0123456 0123456 0123456
26, Dwnfe (frrm heaﬁngr_\rair—mndiﬁming) 0123456 0123456 0123456
blowing in your eyes
37. Eyes being sensitive to light 0123456 0123456 0123456
38. Pain In your eyss 0123456 01234356 0123456
39, Changes in your vision during the day 0123456 Ulzisse 0123456
40. Your vision being cloudy or foggy 0123456 0123456 0123456
a1, Glare (reflactions off shiny surfaces, snow) 0123458 0123456 61234586
42, Things looling different our of onc eye 0123406 0133456 0122454
verane the other
43. Seeing a halo around lights 0123456 0123458 0123456
44. Secing in dim light 0121456 0123458 0123456
45, Your depth perception 0123456 0123456 0123456
46, Things appearing distorted 0123456 0123456 0123456
47, Judging distance when going up or 0123456 D123456 0123456

down steps (stairs, curbs)
The next set of questions ask about problems yon may have experienced during the past month with glasses or contact lenses.
Pleags give an answer for sach ttem (there is o choice for “not applicable”).
The chﬁwsfnf MAMPAER TV Nat npplinnmt‘. l:did not uze this ty‘pc DF comedtion dl-lriﬂi this Put ﬂ'll)l'lﬂ'l.)
Ne trouble at all with this problem
A little trouble with this problem
Moderate trouble with this problem

Severe trouble with this problem
So much trouble with this problem 1 have not used this type of correction in the past month

R L2 B = O

Druring the past month, how bothered have you been with each uf the follewing?

(circle & nuraber)
48. Clasces getting dirty or semtehed n12345
49, Glasscs getting fogged up or wet 012345
50, Comtacts popping outfalling out of your eye 012345
51. Contacks getting cavght up under your eyelid, or meviig 012345
around in your cyc
52, The sensation of having enntacts in your eys 012345
53. Not being able to wear contacts as long as you need to 012345
34, Losing s contact lens
END OF QUESTIONNAIRE

Thank you for your ime. Any comments o guestions?

Reprinted, with permission, from Refeactive Status and Vision Profile, oupyright Johns Hopkins TTniversity. @1888
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