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Reliability and Validity of Refractive Error-Specific
Quality-of-Life Instruments

Jason J. Nichols, OD, MS, MPH; G. Lynn Mitchell, MAS; Mario Saracino, BA; Karla Zadnik, OD, PhD

Objective: To evaluate the reliability and validity of the
National Eye Institute Refractive Error Quality of Life In-
strument (NEI-RQL-42) and the Refractive Status and Vi-
sion Profile survey (RSVP).

Methods: Eighty-one participants with good visual acu-
ity (better than 20/30 best-corrected acuity in each eye)
completed the NEI-RQL-42 and RSVP on 2 occasions.
Noncycloplegic, subjective refractions and high-
contrast visual acuity assessments were also performed.
Statistical analyses addressed internal consistency, test-
retest reliability, and validity (ie, concurrent and con-
struct validity) of the 2 instruments.

Ovutcome Measures: The NEI-RQL-42, RSVP survey,
subjective refraction, and visual acuity.

Results: The internal consistency for the overall NEI-
RQL-42 was excellent (Cronbach «=0.91); and for the
overall RSVP, good (Cronbach a=0.81). Likewise, the test-

retest reliability for the overall NEI-RQL-42 was excel-
lent (intraclass correlation coefficient [ICC], 0.91; 95% lim-
its of agreement, -9.1 to 10.1); and for the RSVP, fair (ICC,
0.76; 95% limits of agreement, -12.1 to 12.5). The NEI-
RQL-42 overall score showed good concurrent validity as
it correlated significantly with subjective refraction, whereas
the RSVP overall score did not. The NEI-RQL-42 and RSVP
showed similar construct validity in terms of refractive er-
ror discrimination, but the NEI-RQL-42 showed better con-
struct validity when discriminating by the type of refrac-
tive correction used by patients. Between-instrument
convergent and divergent validity was good.

Conclusions: The NEI-RQL-42 and RSVP generally have
good reliability and validity in this sample of patients with
refractive error. However, other factors such as content
should be considered in choosing 1 of these instru-
ments for studies of refractive error correction.
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UALITY-OF-LIFE (QOL)

assessments are impor-

tant in ophthalmic re-

search. These instru-

ments complement and

enhance our understand-

ing of a patient’s visual status, supple-

menting the traditional clinical tests used

for assessment. Examples of previous oph-

thalmic QOL instruments include the Na-

tional Eye Institute Visual Function Ques-

tionnaire, the Visual Function-14, the

Glaucoma Symptom Scale, and the Graves’

Ophthalmopathy Quality of Life Sur-

vey.'* Recent interest in refractive sur-

gery has led to the development of the fol-

lowing 2 refractive error—specific QOL

surveys: the National Eye Institute Refrac-

tive Error Quality of Life instrument (NEI-

RQL-42) and Refractive Status and Vi-
sion Profile survey (RSVP).>®

Quality-of-life instruments should be

reliable, valid, sensitive, and responsive if

they are to be clinically useful.” Although
these psychometric properties are inter-
related, they are examined in somewhat
different ways. For instance, patients
whose refractive error and vision have not
changed should, theoretically, make simi-
lar responses on refractive error—specific
QOL instruments each time they un-
dergo assessment. To distinguish respon-
siveness (the ability to detect change in sta-
tus over time) and sensitivity (the ability
to detect differences among different pa-
tient groups) from measurement error, we
should assess instrument variability when
administered to clinically healthy pa-
tients on repeated occasions.® Assessing va-
lidity consists of the accumulation of evi-
dence over time and various studies
suggesting the scales are rational and re-
spond as predicted. Once psychometric
properties are established, an instrument
may be ready for use in epidemiological
studies.”!® The objectives of this study were
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to evaluate the reliability and validity of the NEI-
RQL-42 and RSVP.

B VETHODS

SUBJECTS

Subjects recruited for the study were required to review and sign
informed consent documents, which were approved by the Bio-
medical Institutional Review Board of The Ohio State Univer-
sity, Columbus. Subjects had to be 14 years or older, and with-
out ocular abnormality (other than refractive error) or systemic
conditions that could influence refractive error stability (eg, preg-
nancy or diabetes). Patients with best-corrected visual acuity worse
than 20/30 or who had undergone ocular surgery (eg, cataract
or refractive surgery) were not enrolled in this study.

OUTCOME MEASURES

The NEI-RQL-42 was scored according to the guidelines set
forth by its authors.! The survey consists of 42 items used to
develop 13 subscales, which are rescaled to a 100-point scale.
Lower subscale scores indicate worse constructs. The sub-
scales include clarity of vision, expectations, near vision, far
vision, diurnal fluctuations, activity limitations, glare, symp-
toms, dependence on correction, worry, suboptimal correc-
tion, appearance, and satisfaction with correction. An overall
score was calculated by averaging the subscales.

The RSVP was also scored according to the guidelines set
forth by its authors.® This scoring system accounts for the re-
fractive correction used by the patient when answering and scor-
ing the questionnaire (eg, spectacles, contact lenses, or both).
Forty-five questions are used to calculate 8 subscale scores, which
are rescaled to a 100-point scale. Higher subscale scores indi-
cate worse constructs. The subscales include concern, expec-
tations, physical and social functioning, symptoms, driving, op-
tical problems, glare, and problems with corrective lenses. An
overall score is also calculated.

A noncycloplegic, subjective refraction was performed ac-
cording to standard clinical techniques. The end point of the
refraction was the maximum plus sphere associated with the
best Snellen visual acuity. Visual acuity was then measured at
4 m using the protocol similar to that of the Early Treatment
of Diabetic Retinopathy Study.'*'* High-contrast, logarithm of
the minimum angle of resolution visual acuity was measured
in the right and left eyes independently and binocularly, using
the results from the subjective refraction. The total number of
correct responses was recorded (of a total of 70 letters).

STUDY DESIGN

Subjects first completed 1 refractive error—specific QOL instru-
ment (the NEI-RQL-42 or the RSVP), which was randomly as-
signed. Following completion of the first questionnaire, sub-
jective refraction and visual acuity were measured. Subjects then
completed the second questionnaire. Each subject was asked
to return for a second visit within 30 days (+7 days) to exam-
ine the test-retest reliability of each of these outcomes. The QOL
questionnaires were completed in the same order at the sec-
ond visit, and a single examiner performed all measures of sub-
jective refraction and visual acuity.

STATISTICAL ANALYSES
Statistical analyses were conducted using SAS, Version 8.2 soft-

ware (SAS Institute Inc, Carey, NC). Descriptive statistics were
used to summarize refractive error (the average spherical equiva-

lent of both eyes) and visual acuity results (letters correct) bin-
ocularly from visit 1.

Reliability

Internal consistency was assessed for each survey’s subscales
using the Cronbach a for data from visit 1."* It is recommend
that the « values for scales be greater than 0.70 to ensure in-
ternal consistency.'® A low o indicates that the items do not
come from the same domain, as all items in each subscale should
be correlated if they measure the same thing. An excessively
high internal consistency (Cronbach «>0.90) could indicate
that the items in the instrument are too highly correlated, with
too many items measuring the same construct.

The test-retest reliability of the surveys, subjective refrac-
tion, and visual acuity measures were assessed using 2 meth-
ods.® First, we used the 95% limits of agreement to character-
ize the test-retest reliability of each outcome.'” In these analyses,
the mean of the differences relative to zero represents the bias
between visits, and the width of the 95% limits of agreement
represent the test-retest reliability of the scale.'” Second, we cal-
culated intraclass correlation coefficients (ICC) and their 95%
confidence intervals (95% ClIs). It is generally recommended
that the ICC exceed 0.90 if an instrument is to be used on in-
dividual patients in clinical practice and that the ICC exceed
0.70 for discriminating among groups of patients in re-
search.'® A sample size of 80 patients provided a 95% CI lower
bound of 0.70 for an ICC of 0.80.

Validity

Data from visit 1 of the study protocol were used to assess va-
lidity. We assessed concurrent validity by examining the cor-
relation of each scale with clinical measures of vision, includ-
ing refractive error and best-corrected binocular visual acuity.
Construct validity was examined by known-groups validation
and convergent/divergent validity.'"® Known-groups valida-
tion was examined by testing for differences in survey scales
by refractive error category (hyperopic, emmetropic, and my-
opic patients) and by the type of refractive correction (spec-
tacles, contact lenses, or no correction) using the Kruskal-
Wallis test. We assessed convergent and divergent validity using
a multitrait, multimethod correlation matrix for the subscales
and overall scores of the NEI-RQL-42 and RSVP. Because of
the distribution of the subscale scores, nonparametric statis-
tics were used (Spearman correlation coefficients and Kruskal-
Wallis test). Because of the numerous correlations and com-
parisons in these analyses, type I errors were minimized by
establishing a significance level of .01.

— T

PATIENT CHARACTERISTICS

Eighty-one patients were recruited to participate in the
study; however, 2 patients were lost to follow-up, and
all analyses reflect a sample size of 79. The average +SD
time elapsed between visits was 33.1+13.1 days. The
average +SD age of the sample was 33.3 £ 10.8 years (range,
20.9-61.5 years), and 44 subjects were female. It in-
cluded 14 hyperopic patients (range, 3.94-0.50 diopters
[D]), 26 emmetropic patients (range, 0.44 to -0.38 D),
and 39 myopic patients (range, -0.63 to -11.19 D).
Twenty-four subjects (30%) wore spectacles; 29 (37%),
contact lenses; and 26 (33%), neither mode of correc-
tion. The range of binocular visual acuity in this study
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was 50 to 68 letters correct (Snellen equivalent, 20/24
to 20/11, respectively) (Table 1).

AVERAGE SCORES

The average scores for the NEI-RQL-42 and RSVP across
both visits and the mean +SD differences between visits
can be found in Table 2. The only subscale for which
the mean scores significantly differed between visits was
the RSVP symptoms subscale; the mean of this subscale
was 11.6+9.9 and the mean difference between visits was
—2.8+£9.3 (1-sample t test, P=.01).

RELIABILITY
Internal Consistency

Table 3 provides reliability estimates for the NEI-
RQL-42 and RSVP. The internal consistency of the NEI-
RQL-42 subscales was generally good. Three of the sub-
scales had internal consistencies of less than 0.70,
including glare (Cronbach a=0.49), activity limitations
(Cronbach a=0.63), and appearance (Cronbach a=0.65),
and 2 subscales had excessively high reliability (expec-
tations and near vision). Also shown are values ob-
tained from a previous report.'"” The RSVP also gener-
ally showed good internal consistency. Two of the 8 RSVP
subscales had internal consistencies of less than 0.70, in-
cluding glare (Cronbach a=0.60) and problems with cor-
rective lenses (Cronbach a=0.52). In a previous report,
none of the subscales had an internal consistency of less
than 0.70.° The NEI-RQL-42 expectations and RSVP driv-
ing subscales had excessively high reliability.

Test-Retest Reliability

The test-retest reliability of subjective refraction and vi-
sual acuity was good. For subjective refraction, we found
an ICC of 0.99 (95% CI, 0.99-1.00) and the 95% limits
of agreement were —0.53 to 0.53 D. For visual acuity, the
ICCwas 0.76 (95% CI, 0.57-0.87) and 95% limits of agree-
ment were —5.20 to 5.80 letters. This finding indicates
that refractive error and vision were stable during the
1-month interval.

The overall test-retest reliability of the NEI-
RQL-42 was excellent (Table 3), with an ICC of 0.91 (95%
CI, 0.82-0.95). The 95% limits of agreement for the over-
all scale were —-9.1 to 10.1 U. Six of the 13 subscales
showed wide limits of agreement (=+25 U), including
expectations (35 U), diurnal fluctuations (+27.2 U), glare
(36 U), dependence on correction (36 U), worry (32
U), and satisfaction with correction (+27 U). Four of the
13 subscales had ICC values less than 0.70, including ac-
tivity limitations (ICC, 0.67; 95% CI, 0.44-0.82), glare
(ICC, 0.64; 95% CI, 0.40-0.80), appearance (ICC, 0.49;
95% CI,0.20-0.70), and satisfaction with correction (ICC,
0.68;95% CI, 0.46-0.82).

The overall test-retest reliability of the RSVP was
good, with an ICC 0f 0.76 (95% CI, 0.59-0.87). The 95%
limits of agreement for the overall RSVP scale were —12.1
to 12.5 U. Two subscales had significant variability (=+25
U) when we examined the 95% limits of agreement, in-

Table 1. Patient Characteristics, Refractive Error Status,
Modes of Correction, and Visual Acuity
Variable
No. of patients 81
Age,y
Mean + SD 33.3+10.8
Range 20.9-61.5
No. (%) female 44 (55.7)
Refractive error, No. (%)*
Hyperopiat 14 (18)
Emmetropiat 26 (33)
Myopia§ 39 (49)
Mode of ophthalmic correction, No. (%)
Spectacles 24 (30)
Contact lenses 29 (37)
Neither 26 (33)
Visual acuity
0D
Mean + SD|| 58.4 + 5.5 (20/18)
Rangef 20/14 to 20/27
0S
Mean =+ SD|| 59.5 + 3.8 (20/18)
Rangef 20/15 to 20/23
ou
Mean + SD|| 60.3 + 3.1 (20/17)
Rangef 20/15 to 20/22

Abbreviation: D, diopter.

*Indicates spherical equivalent of the right and left eye from visits 1 and 2.

tDefined as a spherical equivalent of at least +0.50 D of refractive error.

FDefined as a spherical equivalent of less than +0.50 D but greater than
-0.50D.

§Defined as a spherical equivalent of at least -0.50 D of refractive error.

|IExpressed as number of letters correct (Snellen equivalent).

fExpressed as Snellen equivalent.

cluding expectations (+41 U) and driving (+33 U). Seven
of the 8 subscales had ICC values less than 0.70, includ-
ing expectations (ICC, 0.63; 95% CI, 0.38-0.79), physi-
cal and social functioning (ICC, 0.65; 95% CI, 0.42-
0.81), driving (ICC, 0.66; 95% CI, 0.42-0.81), symptoms
(ICC, 0.64; 95% CI, 0.39-0.80), optical problems (ICC,
0.64;95% CI, 0.40-0.80), glare (ICC, 0.60; 95% CI, 0.34-
0.77), and problems with corrective lenses (ICC, 0.47;
95% CI, 0.18-0.69). Also shown in Table 3 are ICC val-
ues previously reported in the literature.® Three sub-
scales and the overall score had significantly worse ICC
values in this study than those reported.®

VALIDITY

Concurrent Validity

On the NEI-RQL-42, 4 of the 13 subscales and the over-
all score significantly correlated with refractive error, in-
cluding expectations (r=0.45; P<<.001), far vision (r=0.30;
P=.007), diurnal fluctuations (r=0.30; P=.007), depen-
dence on correction (r=0.44; P<<.001), and the overall
score (r=0.39; P=.003). We found no significant corre-
lations between any of the NEI-RQL-42 scores and best-
corrected visual acuity. On the RSVP, 2 of the 8 sub-
scales significantly correlated with subjective refraction,
including driving (r=-0.29; P=.01) and glare (r=-0.28;
P=.01). Similar to the NEI-RQL-42, none of the RSVP
scores correlated with best-corrected visual acuity.
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Table 2. Overall Mean and Mean Differences for the NEI-RQL-42 and RSVP
Present Study, Mean + SD
Previously I |

Instrument, Subscales Reported Score Score Across Visits Difference Between Visits P Value*

NEI-RQL-421
Clarity of vision 83.8+18.4 87.7+14.4 0.05+11.4 .97
Expectations 43.6 +38.2 63.6 +31.8 0.6+17.9 .75
Near vision 83.9+18.0 928125 -05+5.8 42
Far vision 83.5+15.9 89.1£10.5 -0.8+79 .37
Diurnal fluctuations 74.6 £23.1 87.6+17.8 1.1+13.9 49
Activity limitations 85.3+21.9 949105 0.4+10.3 48
Glare 76.4 + 26.4 84.0+19.7 0.3+183 .88
Symptoms 79.2+16.8 773147 0.3+10.0 .79
Dependence on correction 42.4 + 34.6 69.8 + 24.8 0.7+18.4 40
Worry 61.3+26.0 69.2 + 20.5 11+16.2 .74
Suboptimal correction 92.7 £17.3 945 £14.1 -2.3+11.8 .09
Appearance 79.3+27.0 89.7 £ 16.1 22+189 .30
Satisfaction with correction 74.9 £ 22.6 82.9+14.9 3.3+£13.1 .03
Overall NA 89.3+11.0 05+49 A1

RSVPt
Concern 44.0 16.8 £ 14.1 -1.8+8.0 .05
Expectations 58.7 276 +21.7 1.6+20.8 .50
Physical and social functioning 17.2 75+11.6 0.8+10.8 51
Driving 25.9 152+ 18.6 2.7+16.9 .16
Symptoms 20.8 11.6+£99 -2.8+93 .01
Optical problems 12.8 59+£97 05+9.2 .61
Glare 22.3 124 £12.4 1.0+125 48
Problems with corrective lenses 34.0 15195 -14+114 .37
Overall 26.6 13985 02+6.3 .80

Abbreviations: NA, not applicable; NEI-RQL-42, National Eye Institute Refractive Error Quality of Life Instrument; RSVP, Refractive Status and Vision Profile

survey.

*Determined by the 1-sample t test comparing the mean difference with 0 for bias.

tPreviously reported score (mean + SD) from Hays.'
tPreviously reported mean score from Vitale et al.®

Construct Validity

As ameasure of known-groups validity, we compared the
instruments across the 3 refractive error groups
(Table 4). For the NEI-RQL-42, we found significant
differences between refractive error groups on 5 of the
13 subscales and on the overall score. For instance, hy-
peropic and myopic patients had much higher expecta-
tions than emmetropic patients and reported signifi-
cantly more trouble than emmetropic patients with their
far vision. Hyperopic and myopic patients also reported
significantly more dependence on their correction than
emmetropic patients, and were also more worried about
their vision than emmetropic patients. Overall, hyper-
opic and myopic patients had significantly worse refrac-
tive error—specific QOL than emmetropic patients.

On the RSVP, 3 of the 8 subscales and the overall
score differed across refractive error categories. On this
instrument, hyperopic and myopic patients were more
concerned with their vision than emmetropic patients.
Hyperopic and myopic patients also had significantly
worse physical and social functioning than emmetropic
patients, and hyperopic and myopic patients reported
more optical problems than emmetropic patients. Simi-
lar to the NEI-RQL-42, hyperopic and myopic patients
had worse overall refractive error-specific QOL than em-
metropic patients.

As a second measure of known-groups validity, both
instruments were compared across the mode of refrac-

tive error correction shown in Table 5 (ie, spectacles,
contact lenses, or neither). For the NEI-RQL-42, 6 of the
13 subscales and the overall score showed significant dif-
ferences between the modes of correction. Those need-
ing no correction believed that their clarity of vision was
significantly better than those wearing spectacles or con-
tact lenses. Those without correction also had fewer ex-
pectations regarding their vision than those who wore
spectacles or contact lenses. Spectacle or contact lens wear-
ers reported significantly worse far vision than those not
needing correction; likewise, they also reported more di-
urnal fluctuations with spectacles or contact lens wear.
Those without correction reported less activity limita-
tions and less dependence on correction than those who
wore spectacles or contact lenses. Overall, those not need-
ing correction had significantly better refractive error—
specific QOL than those who wore spectacles and con-
tact lenses.

On the RSVP, 3 of the 8 subscales and the overall
score differed significantly across modes of refractive cor-
rection. Spectacle and contact lens wearers had signifi-
cantly more concern than those without refractive cor-
rection. They also had fewer symptoms than spectacle
and contact lens wearers. Contact lens wearers reported
significantly more optical problems than spectacle wear-
ers and those without refractive correction. Finally, con-
tact lens wearers had significantly worse overall refrac-
tive error—specific QOL than those without refractive
correction and spectacle wearers.
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Table 3. Reliability of the NEI-RQL-42 and RSVP
Cronbach « Test-Retest Reliability

Outcome, Subscales I Internal Previously I I Previously 95% Limits

(No. of Questions) Consistency Reported®'® 1CC (95% CI) Reported ICC of Agreement, U

NEI-RQL-42*
Clarity of vision (4) 0.75 0.72 0.73 (0.53 to 0.85) NR -22.3t022.4
Expectations (2) 0.93 0.90 0.85 (0.73 to 0.92) NR -34.510 35.7
Near vision (4) 0.91 0.85 0.90 (0.81 to 0.95) NR -11.910 10.9
Far vision (5) 0.78 0.81 0.75 (0.57 to 0.87) NR -16.3t0 14.7
Diurnal fluctuations (2) 0.86 0.73 0.74 (0.54 to 0.86) NR -26.11028.3
Activity limitations (4) 0.63 0.76 0.67 (0.44 t0 0.82) NR -19.8 t0 20.6
Glare (2) 0.49 0.75 0.64 (0.40 to 0.80) NR -35.7 10 36.2
Symptoms (7) 0.76 0.78 0.79 (0.63 to 0.89) NR -19.3t019.9
Dependence on correction (4) 0.79 0.74 0.76 (0.58 to 0.87) NR -35.410 36.8
Worry (2) 0.75 0.80 0.73 (0.53 to 0.85) NR -30.7 t0 32.9
Suboptimal correction (2) 0.72 0.64 0.71 (0.49 to 0.84) NR -25.41020.8
Appearance (3) 0.65 0.66 0.49 (0.20 to 0.70) NR -34.810 39.2
Satisfaction with correction (1) Undefined Undefined 0.68 (0.46 to 0.82) NR -22.41029.0
Overall (42) 0.91 NR 0.91 (0.82 to 0.95) NR -9.1t010.1

RSVPt
Concern (6) 0.85 0.83 0.85 (0.73 t0 0.92) 0.88 -17.41013.8
Expectations (2) 0.76 0.70 0.63 (0.38 to 0.79) 0.91 -39.1t042.3
Physical and social functioning (11) 0.86 0.87 0.65 (0.42 to 0.81) 0.63 -20.3t021.9
Driving (3) 0.92 0.93 0.66 (0.42 to 0.81) 0.70 -30.4t0 35.8
Symptoms (5) 0.72 0.84 0.64 (0.39 to 0.80) 0.80 -21.1t015.5
Optical problems (5) 0.71 0.82 0.64 (0.40 to 0.80) 0.91 -17.51t018.6
Glare (3) 0.60 0.75 0.60 (0.34 t0 0.77) 0.72 -23.51025.6
Corrective lens problems (7) 0.52 0.82 0.47 (0.18 to 0.69) 0.78 -23.7t021.0
Overall (42) 0.81 0.92 0.76 (0.59 to 0.87) 0.88 -12.1t012.5

Abbreviations: CI, confidence interval; ICC, intraclass correlation coefficient; NEI-RQL-42, National Eye Institute Refractive Error Quality of Life Instrument;

NR, not reported; RSVP, Refractive Status and Vision Profile survey.
*Gronbach « and ICCs are previously reported in Hays."®
tCronbach « and IGCs are previously reported in Vitale et al.®

A multitrait, multimethod correlation matrix
(Table 6) presents relations between the instruments
and their scales. Of the 126 potential combinations of
scales between the instruments, 86 (68%) showed sig-
nificant relations. The NEI-RQL-42 suboptimal correc-
tion subscale did not converge with most RSVP sub-
scales. The RSVP expectations subscale did not converge
with any NEI-RQL-42 subscale. The RSVP problems with
corrective lenses subscale did not converge with the NEI-
RQL-42 activity limitations, suboptimal correction, near
vision, or satisfaction with correction subscale.

B COMMENT

RELIABILITY

Questionnaires and their scales must be reliable to be use-
ful in research and clinical practice. Two important forms
of reliability include internal consistency and test-retest
reliability. Internal consistency is high when items that
constitute a scale are related to each other. For the NEI-
RQL-42, we found that most subscales (77% of them) had
good internal consistency (Cronbach a>0.70). Three sub-
scales had poor internal consistency, including activity
limitations, glare, and appearance, which also had poor
internal consistency in a previous report.!! Two sub-
scales had very high internal consistencies, including ex-
pectations and near vision; the items in these subscales

might be redundant. None of the NEI-RQL-42 sub-
scales had internal consistencies of greater than 0.90 in
a previous report. For the RSVP, we found that 78% of
the subscales had good internal consistency. Two sub-
scales had poor internal consistency, including glare and
problems with corrective lenses. The driving subscale had
a very high internal consistency; the items in this sub-
scale might be considered redundant. We found much
lower internal consistencies for a large number of RSVP
subscales than previously reported, including expecta-
tions, symptoms, optical problems, glare, and problems
with corrective lenses, as well as the overall score.®
Subjective refraction and visual acuity were stable
during the course of the study. Theoretically, we would
expect that patients whose refractive error and visual acu-
ity had not changed to provide similar responses on re-
fractive error—specific QOL instruments each time they
undergo assessment. The NEI-RQL-42 performed well
in terms of test-retest reliability. Most scales had ICC val-
ues greater than 0.70, except activity limitations, glare,
appearance, and satisfaction with correction. Six sub-
scales had relatively wide 95% limits of agreement, in-
cluding expectations, diurnal fluctuations, glare, depen-
dence on correction, worry, and satisfaction with
correction. The RSVP had worse test-retest reliability. Only
2 subscales had ICC values greater than 0.70, including
concern and the overall score. This differs from a previ-
ous report in which all but 1 subscale (physical and so-
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Table 4. Comparisons of the NEI-RQL-42 and RSVP in Differentiating Refractive Error
Score, Mean + SD

Outcome, Subscales I Hyperopic Emmetropic Myopic I P Value*

NEI-RQL-42
Clarity of vision 86.0 £ 18.4 92.5+16.4 85.0 £14.9 .02
Expectations 66.1 + 32.21 88.5+20.3 455 + 27.4% <.001
Near vision 93.9+89 96.2 +10.0 90.7 £ 15.6 .24
Far vision 90.5 +12.61 94.6 +6.8 85.7 £ 11.11 .002
Diurnal fluctuations 91.4+13.8 93.1+17.8 815217 .02
Activity limitations 95.5+10.2 97.8+6.1 92.4 +14.2 ik
Glare 84.8 £22.0 85.6 £ 22.3 82.4£20.2 .66
Symptoms 745 +20.2 77.8+123 77.7+16.9 .85
Dependence on correction 68.2 + 34.5t1 89.3+17.6 56.7 £ 22.1t <.001
Worry 66.1 + 23.2t 774 +£255 63.8 £ 18.11 .01
Suboptimal correction 96.4 +13.4 NA 92.8+18.3 10
Appearance 86.7 £19.4 87.9+23.9 89.7£15.9 42
Satisfaction with correction 83.1+18.0 83.1+20.2 79.5+16.2 45
Overall 83.4 +£12.61 89.5+10.1 78.7 £9.71 <.001

RSVP
Concern 19.9 + 15.7¢ 111154 21.4 +12.9¢ .002
Expectations 27.9+29.4 32.2+26.3 22.8 +20.3 .29
Physical and social functioning 3.3 £3.61 3.1+£6.2 11.012.7F .009
Driving 77115 10.7 + 18.6 17.9+21.1 .05
Symptoms 13.0£12.7 8.6 +11.1 15.7+10.8 .02
Optical problems 79+12.2t 26+8.3 6.8 + 8.5 .007
Glare 11.3+145 7.0 £10.1 15.2+125 .02
Problems with corrective lenses 16.1 £15.2 10.9+13.0 16.9+11.1 .26
Overall 14.0 + 8.3t 10374 16.0 + 8.0t .008

Abbreviations: NA, not applicable; NEI-RQL-42, National Eye Institute Refractive Error Quality of Life Instrument; RSVP, Refractive Status and Vision Profile

survey.
*Calculated by the Kruskal-Wallis test.
tSignificantly different from emmetropic patients (P<.01).

cial functioning) had test-retest ICC values of greater than
0.70.° Several of our test-retest ICC values differed sig-
nificantly from those of the previous report, including
expectations, optical problems, problems with correc-
tive lenses, and the overall score.® However, the inclu-
sion of patients with only good vision (better than 20/30
visual acuity) in this study might be considered a limi-
tation in that the generalizability of the test-retest re-
sults is limited to healthy patient samples.

VALIDITY

Although a scale may look correct (face validity) and may
cover the right things (content validity), other impor-
tant aspects of validity must be assessed (ie, concurrent
and construct validity). A valid refractive error—specific
QOL instrument should also theoretically be associated
with clinical measures of vision, such as refractive error
and visual acuity. For instance, individuals with high lev-
els of ametropia should be very dependent on their cor-
rection, limited at times in their activities and function-
ing, and have more symptoms and problems with their
vision than someone with low ametropia. Therefore, the
degree of ametropia should be globally related to refrac-
tive error—specific QOL. This was true for the overall NEI-
RQL-42 score, but not the overall RSVP score, using a
conservative o of .01. Refractive error—specific QOL might
also be related to best-corrected visual acuity, especially
if individuals do not have visual acuity that is correct-

able to levels associated with good functional ability. As
we limited the inclusion of individuals in this study to
those with visual acuity of better than 20/30, it is not nec-
essarily surprising that there were no correlations with
the refractive error—specific QOL instrument and best-
corrected visual acuity, as the 20/30 level of visual acu-
ity is still very functional.

Another important component of validity is con-
struct validity. An instrument measuring refractive
error—specific QOL should be able to distinguish
among hyperopic, myopic, and emmetropic patients.
The NEI-RQL-42 and RSVP showed good construct
validity in terms of their overall scores; emmetropic pa-
tients in general had fewer problems than myopic and
hyperopic patients. On the NEI-RQL-42, 4 of the 13
subscales showed differences among refractive groups,
including expectations, far vision, dependence on cor-
rection, and worry. In a previous report, emmetropic pa-
tients scored significantly better than myopic patients on
12 subscales and better than hyperopic patients on all
13 subscales.'® On the RSVP, 3 subscales showed differ-
ences, including concern (similar to worry on the NEI-
RQL-42), optical problems, and physical and social func-
tioning. Again, hyperopic and myopic patients scored
significantly worse than emmetropic patients.

Refractive error—specific QOL instruments should
also be able to distinguish between patients with vary-
ing forms of refractive correction, as each presumably has
an impact on different aspects of daily living, symp-
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Table 5. Comparisons of the NEI-RQL-42 and RSVP in Differentiating Patients by Refractive Error Correction
Score, Mean + SD
Outcome, Subscales ISpet:tzwles Contact Lenses Neither I P Value*
NEI-RQL-42
Clarity of vision 79.5+18.01 88.8 + 14.91 943 £12.7 .001
Expectations 50.0 + 31.3F 52.5+28.11 89.0 £ 25.1 <.001
Near vision 86.7+17.4 95.5+10.6 96.3 £8.2 .04
Far vision 84.2 +12.6F 89.2+ 9.7 948 7.7 .001
Diurnal fluctuations 78.3+22.1F 86.4 + 20.61 96.3 £11.3 .002
Activity limitations 89.9 + 14.81 95.0 + 11.4% 99.0 £ 5.00 .001
Glare 76.6 +24.3 83.3+20.3 91.5+16.0 .04
Symptoms 73.5+20.5 80.1+12.9 772 +14.4 .54
Dependence on correction 57.1 +28.0t 60.7 + 12.3t1 91.8+17.5 <.001
Worry 66.1+23.7 64.6 +20.2 76.0 £ 20.1 18
Suboptimal correction 97.8 +10.4 90.8 +20.2 100.0 £ 0.0 .03
Appearance 83.3 221 92.4 +16.6 89.2+18.8 .20
Satisfaction with correction 74.2 £20.0 84.7+12.5 84.2+19.5 .09
Overall 76.6 +11.71 81.8+9.11 90.8£8.9 <.001
RSVP
Concern 21.9+13.4% 20.8 +16.81 10.0 £ 10.6 .003
Expectations 19.8+16.5 27.9 + 26.6 32.3+£26.3 .22
Physical and social functioning 6.1+5.3 11.1+13.3 3.4 +£9.1 .02
Driving 152 £12.7 172235 8.7+18.4 .02
Symptoms 12.3 £ 14.4% 17.4 £10.41 84x75 .008
Optical problems 81+10.4 6.2 + 8.8t 2.6+83 .008
Glare 13.9+13.6 13.8+£11.6 7.7x12.0 .05
Problems with corrective lenses 19.7 £ 147 13.7+7.9 104 £14.6 14
Overall 14.8£8.0 15.8 + 7.61 10.4 + 8.3 .01
Abbreviations: NEI-RQL-42, National Eye Institute Refractive Error Quality of Life Instrument; RSVP, Refractive Status and Vision Profile survey.
*Calculated by the Kruskal-Wallis test.
tSignificantly different from those with no correction (P<.01).
Table 6. Multitrait, Multimethod Correction Matrix for NEI-RQL-42 and RSVP Scores*
RSVP Subscales, Correction Coefficients
I Physical Corrective Optical I
NEI-RQL-42 Subscales Concern Expectations Social Functioning Symptoms  Glare Lens Problems Driving Problems Overall
Worry -0.70 0.02 -0.32 -0.33 -0.36 -0.26 -0.38 -0.50 -0.54
Expectations -0.57 -0.04 -0.48 -0.16 -0.28 -0.37 -0.39 -0.45 -0.49
Activity limitations -0.48 0.12 -0.44 -0.07 -0.18 -0.21 -0.30 -0.35 -0.35
Symptoms -0.20 0.03 -0.27 -0.53 -0.45 -0.41 -0.30 -0.35 -0.43
Glare -0.29 -0.10 -0.20 -0.48 -0.57 -0.28 -0.33 -0.47 -0.52
Suboptimal correction -0.23 0.04 -0.10 -0.33 0.009 -0.26 -0.07 -0.50 -0.13
Clarity of vision -0.57 0.08 -0.36 -0.29 -0.29 -0.53 -0.43 -0.52 -0.49
Diurnal fluctuations -0.46 0.11 -0.31 -0.38 -0.34 -0.42 -0.43 -0.48 -0.50
Near vision -0.45 -0.0009 -0.39 -0.11 -0.13 -0.27 -0.42 -0.39 -0.43
Far vision -0.28 0.12 -0.26 -0.74 -0.44 -0.49 -0.74 -0.53 -0.50
Dependence on correction -0.53 0.14 -0.46 -0.37 -0.40 -0.03 -0.33 -0.43 -0.42
Appearance -0.35 -0.19 -0.28 -0.03 -0.22 -0.19 -0.13 -0.28 -0.30
Satisfaction with correction -0.43 -0.01 -0.40 -0.07 -0.26 -0.18 -0.29 -0.37 -0.33
Overall -0.79 0.03 -0.58 -0.41 -0.49 -0.43 -0.50 -0.63 -0.69

Abbreviations: NEI-RQL-42, National Eye Institute Refractive Error Quality of Life Instrument; RSVP, Refractive Status and Vision Profile survey.
*Correlation coefficient of greater than -0.28 represents a statistically significant relation between variables (P<.01).

toms, and functioning. On the NEI-RQL-42, we found
differences between the groups on 6 of the 13 subscales,
including clarity of vision, expectations, far vision, di-
urnal fluctuations, activity limitations, and dependence
on correction, and the overall score. We detected no dif-
ferences among refractive correction groups on the symp-
toms subscale, although it has been reported that those
who wear glasses or contact lenses commonly experi-

ence symptoms.?** This finding may be related to the
subscale’s content. In a previous report, those requiring
no correction scored significantly better than those wear-
ing spectacles or contact lenses on 8 of the 13 NEI-
RQL-42 subscales. The RSVP showed differences among
groups on 4 of 9 scales in this report (overall score, con-
cern, symptoms, and optical problems). Similar to our
study, others have found differences between refractive
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correction groups using the RSVP on the overall score,
symptoms, and optical problems in addition to physical
and social functioning and problems with corrective
lenses.

An important part of construct validity is conver-
gent and divergent relations between scales, and we found
good convergent validity between the instruments. There
was a strong correlation between the individual scales from
each instruments and the overall scale from the alterna-
tive instrument. The RSVP expectations subscale did not
converge with any NEI-RQL-42 subscale. This subscale
is composed of 2 questions that pertain to an individu-
al’s acceptance of functional but less than perfect vision.
Perhaps the RSVP expectations subscale assesses an area
of refractive error—specific QOL that is not assessed by
the NEI-RQL-42; alternatively, this domain may not be
related to refractive error—specific QOL at all. It is un-
clear to us why this subscale behaved in this manner.

Although both of these instruments satisfy aspects
of reliability and validity to one degree or another, the
investigators choosing such an instrument for studies of
refractive error correction should thoroughly evaluate
content of the instrument they choose in addition to the
other psychometric properties of that instrument. One
purpose of these instruments is to predict outcomes as-
sociated with refractive surgery, and there are clearly
significant changes in the NEI-RQL-42 and RSVP sub-
scales after refractive surgery.'?* However, the con-
structs relevant to patients before and after refractive
surgery are not necessarily the same as those necessary
for patients successfully wearing contact lenses and
spectacles, or attempting new types of these forms of vi-
sual correction. As seen in this sample of patients with a
limited range of scores, floor or ceiling effects may limit
the utility of these instruments. Furthermore, the con-
tent of both instruments may not be appropriate if they
are to be used in trials that include wearers of spectacles
and contact lenses, in which patients are presumed to
be successfully wearing these modes of refractive cor-
rection.” These types of issues will be important for fu-
ture researchers to consider when selecting or develop-
ing an appropriate refractive error—specific QOL
instrument.
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