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Introduction

Visual dysfunctions (refractive, accommodative,

Purpose: To assess psychometric properties of the Symptom Questionnaire for Visual
Dysfunctions (SQVD) questionnaire, including accuracy, validity, and reliability, in a clini-
cal sample of patients having any type of visual dysfunction.

Methods: A clinical sample of 306 patients self-administered the SQVD. Rasch analy-
sis was performed to analyze the functionality of the response categories, fit statistics,
differential item functioning (DIF), person and item reliability, targeting, local depen-
dency, unidimensionality, and transformation table. Accuracy was assessed by means
of receiver operating characteristic (ROC) curves, using symptoms reported in each
patient’s clinical record as the gold standard for classifying patients with and without
symptoms. The concurrent validity, known group validity, and test-retest reliability
(repeatability, using the intraclass correlation coefficient [ICC]) were also examined.

Results: SQVD showed orderly category responses. The 14 items fit the Rasch model
without significant DIF for gender, presbyopia, and dysfunctions. Person and item relia-
bilities were 0.81 and 0.85, respectively. Targeting was —1.49 logits. Yen's Q3 statistic
showed no local dependency. SQVD was unidimensional (first contrast of the residual
= 1.852 eigenvalue with a variance explained by measures of 52.23%). The area under
the ROC curve was 0.836 (95% confidence interval [Cl], 0.792-0.879) with a cutoff of >6
showing good accuracy (sensitivity = 0.759; specificity = 0.783). SQVD showed good
concurrent and known group validity and high repeatability (ICC, 0.857; 95% Cl, 0.710-
0.933) when administered twice 1 week apart.

Conclusions: SQVD has shown good psychometric properties. It can be considered an
accurate, valid, and reliable questionnaire to detect visual symptoms related to any type
of refractive, accommodative, and binocular dysfunction.

Translational Relevance: SQVD may be used for diagnostic purposes, as it can
accurately detect symptoms related to any sort of visual dysfunction. It may also be
useful to monitor the treatment outcomes of these conditions.

dysfunctions are related to various symptoms that may
be shared by different visual anomalies.”* However,
it has also been shown that there are differences in
the way information is collected and in the method-

and binocular) are common in clinical practice
among patients undergoing visual examinations. These
anomalies may cause symptoms that can impact the
patient’s comfort level when performing visual tasks.'
The scientific literature has shown that these visual
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ology that is followed to classify anomaly-related
symptoms.>® The most common way to record the
symptoms reported by a patient undergoing a visual
examination is the patient’s clinical record, although
several questionnaires related to visual symptoms have
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been developed.* !> However, scientific evidence has
shown that only three of them have been psychomet-
rically validated.®® The Conlon survey was developed
to detect visual discomfort, but it is not related to any
specific visual dysfunction,” whereas the Convergence
Insufficiency Symptom Survey (CISS) and its version
for parents are both specific for convergence insuffi-
ciency.®%?

Additional questionnaires have also been developed
focusing on other visual conditions. Thus, in the litera-
ture, we can find scales for patients with low vision,'®
cataracts,!”-!® keratoconus,!” or vertical deviations?’;
for computer users>'-?%; and for contact lens wearers,”
as well as instruments assessing quality of vision** and
quality of life related to various aspects of vision.?> 28
However, to date, there have been no questionnaires
available to capture visual symptoms related to any
type of visual dysfunction (refractive, accommoda-
tive, or binocular). For this reason, we developed a
questionnaire on visual symptomatology referred to
as the Symptom Questionnaire for Visual Dysfunc-
tions (SQVD). This process included an initial step
in which we compiled from the scientific evidence?
a list of symptoms that could be triggered by these
anomalies. Following that systematic review,> which
resulted in a comprehensive list of symptoms related
to any type of visual anomalies, we considered includ-
ing those symptoms in a questionnaire using a Delphi
methodology.”’ The results of this Delphi study led
to the design of the initial scale, which was tested
in a small patient sample (including comprehensive
patient consultations®®) and was used to develop the
pilot version of SQVD, which consisted of 33 items.
It was tested in a clinical sample of 125 patients and
assessed by means of Rasch analysis.*! The outcomes
of the Rasch analysis showed a reduction in the number
of items, which resulted in the final version of SQVD
having 14 items to detect the presence and frequency of
visual symptoms related to visual anomalies.

As it was necessary to analyze and confirm the
appropriateness of this questionnaire in a larger
sample, the purpose of the present study was to validate
the SQVD in a clinical sample of patients with any type
of visual anomalies. The aim was to assess psychomet-
ric properties of the SQVD, including accuracy, valid-
ity, and test-retest reliability (repeatability).

Subjects and Procedure

Patients 14 years of age and older consecutively
attending visual examinations in a private optomet-
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ric clinic were selected as potential participants in
this study; they were later recruited if they met all
of the inclusion and exclusion criteria. Each patient
underwent a complete eye examination. Ocular health
and refractive status were evaluated, and accommoda-
tive and binocular tests were performed in order to
diagnose any type of visual anomaly (be it refrac-
tive, accommodative, or binocular).> The presence of
symptoms was confirmed by the optometrist assess-
ment carried out during the case history. The diagno-
sis of each visual dysfunction relied on the criteria
of Garcia-Muifioz et al.*> When the visual examina-
tion was completed, those subjects with any type of
ocular disease, a history of refractive surgery, or dry eye
or who were taking medication that could alter visual
function were excluded from the study.

As a result of the abovementioned process, 306
patients between the ages of 14 and 87 years (mean
age, 38.38 £ 17.29 years) were included in the study.
All of the participants were Spanish, and 184 of them
were women (60.1%). Among the participants, 204
patients had some type of visual dysfunction (66.7%):
132 cases of refractive, 14 accommodative (one accom-
modative insufficiency and 13 accommodative excess),
50 binocular (17 convergence insufficiency, 10 conver-
gence excess, four insufficiency divergence, five basic
esophoria, four basic exophoria, one hyperphoria,
three amblyopia, and six strabismus), and eight with
both accommodative and binocular anomalies (four
accommodative excess plus convergence insufficiency;
one accommodative excess plus convergence excess;
one accommodative excess plus divergence insuffi-
ciency; two accommodative insufficiency plus conver-
gence insufficiency). Consequently, 102 subjects in the
sample did not show any anomaly (33.3%).

The study was approved by the University of
Alicante’s Ethics Committee and followed the tenets
of the Declaration of Helsinki. Informed consent was
obtained from all subjects after giving then an explana-
tion of the nature of the study. For underaged partici-
pants (i.e., under 18 years of age), it was their parents or
legal guardians who accepted the study’s participation
principles and signed the informed consent; the partic-
ipants also gave their assent to participate.

The SQVD was completed by all 306 subjects
included in the sample. It was self-administered. Before
they undertook their visual examination, patients were
given a printed copy of the questionnaire (contain-
ing the list of questions and answer options) and
were accompanied by a researcher in case they had
any questions while answering the questionnaire. This
researcher was a different person than the examiner
who performed the visual examination, to avoid bias
in the study.
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The SQVD is shown as Supplementary Material.
The tool is presented in its original validated language
(Spanish). We have also included its translation into
English for non-Spanish-speaking readers, but it must
be kept in mind that this is not a cross-cultural adapta-
tion for the English language: the tool in English would
also require further cross-validation. The question-
naire has 14 items addressing blurred vision, binocu-
lar problems, ocular irritation, headache, concentra-
tion difficulties, reading problems, and postural aspects.
Each item has three response options (Likert scale) to
indicate the frequency of the symptom (propensity of
its presence):

» No: the symptom never occurs (0 point).

* Occasionally or often: the symptom occurs sporad-
ically (at least once every 15 days) or once or twice
a week (1 point).

* Almost always: the symptom occurs almost every
day (2 points).

This explanation is also included in the printed
questionnaire. As shown above, the answer for each
item is assigned a score between 0 and 2 points, and
the total SQVD score is then obtained by adding the
14 individual item scores; thus, scores can range from 0
to 28.

Data Analysis

Rasch analysis was performed and included all
parameters that the scientific evidence has shown
to be essential when developing and validating a
questionnaire.’® Rasch analysis is a probabilistic model
that estimates the difficulty of items (item difficulty)
and the relative abilities of the respondents (person
ability) and aligns these two parameters in an invari-
ant interval-level scale. It transforms simple ordinal
categorical data into interval-level data on a linear
logit scale.>>:3*3> The Andrich Rating Scale Model for
Rasch analysis was employed>® using Winsteps 4.8.1.
The parameters analyzed included response category
functioning, fit statistics, differential item function-
ing, person reliability, item reliability, targeting, local
item dependency, unidimensionality, and transforma-
tion table. In addition to the Rasch analysis, a receiver
operating characteristic (ROC) analysis was carried
out to assess the accuracy of the questionnaire and
to obtain the cutoff value for the instrument. The
concurrent validity and known group validity were
also evaluated; moreover, the repeatability was calcu-
lated based on the intraclass correlation coefficient
(ICCO).
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Response Category Functioning

Response options were analyzed by means of
category probability curves’’ to test whether the
response categories were ordered. These curves show
the likelihood for a subject to choose a given category.
Because the threshold is the midpoint between adjacent
response categories, it represents the point where the
likelihood of choosing either response category is the
same.’® To assess whether the categories are adequately
ordered, the scientific literature recommends calculat-
ing Andrich thresholds, which should be spaced at least
1.4 logits apart.’” If this situation does not occur, thus
showing a disordered threshold, it may be necessary to
collapse adjacent categories.?*-¥ 4!

Fit Statistics

Rasch fit statistics (infit and outfit mean square
[MNSQ]) were obtained to explore whether the data
fit the Rasch model expectations.?*:3%>#? Infit and outfit
MNSQ values closer to 1 indicate a good fit to the
model; that is, that more difficult items are less likely to
be affirmed successfully (and vice versa). Values below
0.70 suggest that there may be a redundancy of items,
whereas values above 1.30 could mean that items are
measuring something different from the overall scale.
For this reason, fit statistics values must range between
0.70 and 1.30 logits.*

Differential Item Functioning

Differential item functioning (DIF) analysis is used
to determine whether different subgroups respond
differently to particular items.'” It is important to
undertake this analysis, as the presence of DIF may
impact the fit of the data to the model and may
corrupt measures.>> In this study, DIF analysis was
assessed for gender, presbyopia (presbyopes vs. non-
presbyopes, considering presbyopia as the need for near
addition), and dysfunction (having vs. not having a
visual dysfunction). It had been established that mean
differences in person measures between groups should
be less than 1.0 logit.”> For values above 1.0 logit,
a notable DIF must be considered.'® Following these
criteria, in this study, DIF was considered to be present
when the findings showed a statistically significant (P
< 0.05) DIF contrast and a difference above 1.0 logit."”
The Rasch—Welch z-test method was then used to estab-
lish the significance of the DIF contrast.

Person and Item Reliability

To test the overall performance of the instru-
ment, we assessed the SQVD person and item relia-
bility (separation index).3*-** Person and item reliabil-
ity determines the replicability of the person and item
locations along the trait continuum.'” The values can
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range between 0 and 1, with higher values indicating
better reliability. A person reliability value > 0.80 is
considered to be acceptable (person separation index >
2 logits) and implies that the measure can stratify the
population into at least three groups.’** Accordingly,
because the person separation index is used to classify
people, a low person separation value suggests that the
instrument may not be sensitive enough to discrimi-
nate between high and low performance, thus indicat-
ing that more items are needed. For item reliability,
a value above 0.90 (item separation index > 3 logits)
is considered appropriate.’®-** In this case, the item
separation index is used to evaluate the item hierarchy,
such that a low item separation implies that the sample
is not large enough to prove the item difficulty hierar-
chy of the scale.

Targeting

Targeting refers to the difference between the person
ability mean and the item difficulty mean. It can be
assessed with Rasch analysis exploring the person—
item map,* which depicts the spread and hierarchy of
subjects and items; the closer the person ability mean
is to the item difficulty mean, the better the targeting.
A difference of zero between both values is consid-
ered perfect targeting of the scale, whereas a difference
greater than 1 logit is considered mistargeting.®

Local Dependency

Local dependency determines whether the response
to any item has a direct influence on the response to
any other item,* and for that reason local indepen-
dence of items is a requirement of the model. Yen’s
Q3 statistic was used to detect local dependence by
means of the residual correlation matrix. Christensen
et al.*> showed that no singular critical value can be
appropriate to indicate dependency; however, simula-
tions have proved that the Q3 critical value appears to
be reasonably stable around a value of 0.2 above the
average correlation. Consequently, this is the recom-
mended reference to use, and any residual correlation
> (.2 above the average correlation may be considered
to indicate local dependency.

Unidimensionality

Unidimensionality refers to the assumption that
the questionnaire measures a single construct; that
is, that the items summed together form a unidimen-
sional scale.*® Principal component analysis (PCA) of
the residuals was used to explore this property. The
residuals were considered to be the differences between
observed data and model-derived estimates. It has been
suggested in the literature that the first contrast of the
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residual, should not be above 2 eigenvalue, and the
variance explained by the measures must be >50%.%

Transformation Table

Using Rasch analysis, it is possible to transform
the ordinal scores of a questionnaire into an inter-
val scale without modifying the original responses of
the instrument.** In the present study, this conversion
table was obtained by considering the raw scores of the
ordinal measures, and then the corresponding interval-
level scores in logits and ordinal scale were obtained.
This transformation table helps other authors use the
questionnaire and obtain Rasch scores, although the
patient populations should be similar to that included
in this study.

ROC Analysis

The accuracy of SQVD was assessed by means of
ROC curves, sensitivity (S) and specificity (Sp).** ROC
curves depict the true positive rate (S) versus the false
positive rate (1 — Sp) over a range of cutoff values.
The overall accuracy of a test can be quantified by
means of the area under the ROC curve; thus, the larger
the area, the better the test.*® In order to analyze the
diagnostic validity of the SQVD, a ROC analysis was
performed using the symptoms reported by the subjects
in their case history as the gold standard and subse-
quent patient classification as subjects with symptoms
and asymptomatic subjects. The ROC analysis relied on
the original raw score of the SQVD for both groups of
patients (i.e., symptomatic and asymptomatic) and was
used to choose the area under the ROC curve and the
coordinates of the curve. The cutoff point was chosen
by means of a balance between S and Sp.*® This cutoff
is necessary to take into account when a patient passes
or fails the SQVD.

Validity

The concurrent validity and known group validity
were evaluated. The concurrent validity represents the
correlation level between the questionnaire score and
the score of clinical measures. In the present study, the
SQVD score was correlated with visual acuity based
on the Spearman’s rho coefficient value. A correlation
between 0.3 and 0.9 is considered to be adequate.’ As
for the known group validity, which is the extent to
which the instrument can discriminate between clini-
cally different groups, it was assessed by analyzing the
statistically significant differences found between the
two groups of patients: those with visual anomalies
and those that did not show any visual dysfunction.
The Mann—Whitney U test was used with a significance
level of 0.05.



translational vision science & technology

Validation of the SQVD

Test-Retest Reliability

The test-retest reliability refers to how repeatable
the results are when the instrument is administered by
the same observer.” It was quantified by means of
the ICC* and corresponding 95% confidence intervals.
The literature recommends an ICC value > 0.80 to
demonstrate temporal stability when administered in
two different periods.’®-4”-#% Considering an expected
ICC of 0.85, two measurements, a lowest acceptable
ICC of 0.7, a significance level of 0.05, and a power
of 80%, the required sample size turned out to be 42
patients.*” Thus, in order to assess the SQVD repeata-
bility, 50 randomly chosen participants were adminis-
tered the questionnaire a second time, 1 week after the
first.>® ROC curves, validity, and test—retest reliability
were performed using SPSS Statistics 20.0 for Windows
(IBM, Armonk, NY).

The category probability curves depicted in Figure 1
show good category discrimination and orderly
category responses. The Andrich threshold revealed
separations greater than 1.4 logits between adjacent
categories (see Table 1), which indicates ordered
thresholds and implies that each category response
had equal probability to be endorsed by the patients.

1
09 1
08 1 0 5
07 4
06 1
05 1
04 1
03 ¢
02 1
011

0

Category probability

6 5 4 3 -2 -1 01 2 3 4 5 6
Measure relative to item difficulty

Figure 1. Category probability curves (CPCs) for the SQVD. Each
curve in the CPC graph represents one response category (no = 0;
occasionally/often = 1; almost always = 2). The figure shows the
performance of the three response categories of the SQVD, which
asked about the frequency of each of the symptoms under evalu-
ation. The point where two adjacent curves overlap is the thresh-
old, and the two corresponding categories have equal likelihood of
being chosen.

TVST | February 2022 | Vol. 11 | No. 2 | Article7 | 5

Table 1. SQVD Categories and Andrich Threshold
Values (Logits)

SQVD Category Andrich Threshold
0 None

1 —1.34

2 1.34

Table 2 summarizes the infit and outfit MNSQ values
for each of the 14 items included in the SQVD. Fit
statistics revealed that all 14 items fitted the Rasch
model, as they fell within the range values suggested.
DIF contrast results are also shown in Table 2. Values
greater than 1 logit reveal the presence of DIF. As
can be seen in the table, there were no statistically
significant DIF differences for gender, dysfunction, or
presbyopia (<1 logit) except for items 1 and 2 (related
to headache and blurred near vision) which showed
DIF for presbyopia. Table 3 shows the overall infit and
outfit MNSQ statistics for the SQVD, which indicate
that mean infit and outfit (for both subjects and items)
fit the Rasch model. Reliability values (person and idem
reliability) are also shown in Table 3; the person relia-
bility value of 0.81 showed a good person separation
index.

With regard to targeting, Figure 2 shows the
person—item map for SQVD. Person ability (in logits)
is illustrated in the left-hand column; patients with
higher ability are shown at the top of the figure.
For this patient sample, mean person ability was
—-1.49 logits (shown in the figure as the left M).
The right-hand column displays item difficulty, for
which the mean is always 0 (shown as the right
M). This poor targeting (-1.49 logits) means that
an important number of patients are located at the
bottom of the figure, indicating a floor effect. The
person—item map reveals that items were targeting the
more symptomatic patients; therefore, patients having
fewer visual symptoms (especially those at the floor)
could not be properly differentiated by the SQVD
items.

Yen’s Q3 statistic confirmed that none of the 14
items included in the SQVD showed local depen-
dency, as the residual correlation values were always
<0.2 above the average correlation. Furthermore, PCA
of the residuals confirmed the unidimensionality of
the SQVD, as the magnitude of the first contrast of
the residual was 1.852 eigenvalue and the variance
explained by the measures was 52.23%.

The transformation table results are provided
in Table 4, which shows conversion of the ordinal scale
(0 to 28) into the corresponding interval-level scores
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Table 2. Rasch Analysis Results for Each SQVD Item
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Item Infit MNSQ Outfit MNSQ Gender DIF Contrast Presbyopia DIF Contrast Visual Dysfunction DIF Contrast

1 0.93 0.94 0.25
2 1.07 1.06 0.02
3 0.93 0.95 0.00
4 1.25 1.25 0.10
5 0.89 0.98 0.10
6 1.00 0.93 0.15
7 0.90 0.91 0.00
8 0.90 0.87 0.47
9 1.14 1.10 0.58
10 1.04 1.05 0.35
11 1.05 1.14 0.10
12 1.15 1.12 0.52
13 0.73 0.70 0.24
14 0.96 1.03 0.14

1.15° 0.20
1.10° 0.26
0.09 0.26
0.49 0.00
0.14 0.35
0.48 0.13
0.24 0.45
0.21 0.36
0.92 0.13
0.08 0.51
0.00 0.10
0.55 0.00
0.60 0.47
0.80 0.31

aStatistically significant (P < 0.05).

Table 3.  Summary of Global Fit Statistics for SQVD Persons and Items, and Reliability Parameters

Persons Items Reliability (Separation Index)
Infit MNSQ Outfit MNSQ Infit MNSQ Outfit MNSQ Person ltem
1.01 1.00 1.00 1.00 0.81(2.11) 0.85(2.41)

(logits) and their subsequent rescaling into the ordinal
scale range (0-28) of the tool.

Figure 3 depicts the ROC curves, with an area
under the curve of 0.836 (P < 0.001; 95% CI, 0.792-
0.879). A score cutoff of >6 had the best balance for
S and Sp (0.759 and 0.783, respectively), which means
that patient scores > 6 indicate the presence of visual
symptoms.

As for concurrent validity, there was a significant
correlation (correlation coefficient = 0.246; P < 0.001)
between logM AR visual acuity and the score obtained
in the questionnaire. With regard to known group
validity, the mean SQVD score for subjects with some
type of visual dysfunction was 8.41 + 4.25 versus 3.82
=+ 2.19 for subjects with no visual dysfunctions, indicat-
ing statistically significant differences (P < 0.001)
between the two groups. If we break down the data
by dysfunction type, the mean score for subjects with
refractive dysfunctions was 8.61 £+ 4.36, whereas for
subjects with accommodative and binocular anomalies
it was 8.06 £ 4.07. There were statistically significant
differences between each of these two subgroups and
the group of patients with no visual anomalies (P <
0.001).

Furthermore, as for test-retest reliability, the ICC
was 0.857 (P < 0.001; 95% CI, 0.710-0.933).

The outcomes of this study confirm that the SQVD
has good psychometric properties and is an accurate,
valid, and repeatable questionnaire to detect symptoms
in patients with any type of visual dysfunction.

The tool has shown that data adequately fit the
Rasch model, as all fit statistics fell within the appro-
priate intervals established by the scientific litera-
ture.?6-3>-37.39:31 There was no local dependency for
items, and the tool demonstrated unidimensionality.*?

Furthermore, the tool performed similarly for all
of the sample subgroups, because, in general, there
was no DIF for gender, dysfunction, or presbyopia.
The fact that item 1 (headache) and item 2 (blurred
near vision) showed DIF for presbyopia indicates
that these two symptoms are presbyopia related,
thus suggesting a particular symptomatology for this
population. Consequently, these two items should not
be removed from the questionnaire as they provide
information about symptoms of an important visual
condition.

The scale is also reliable. The good person reliability
value of the SQVD implies that the instrument is able to
stratify subjects into at least three groups based on the
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Person-item map for the SQVD. Patients (person ability) are represented on the left of the dashed line. The # symbol represents

three subjects, and the « symbol indicates one or two subjects. The items of SQVD with their number (Pnumber of item) are shown on the
right of the dashed line of the figure. “M” indicates the mean measure (left, person ability; right, item difficulty). “S” shows 1 SD from the mean,
and “T"indicates 2 SDs, all expressed in logits. The person-item map orders the symptoms of the patients and the item difficulty. Higher
ability for persons (in this study, higher frequency of symptoms) and more difficult items are at the top of the figure.

latent trait being assessed. However, because the item
reliability was 0.85, a larger sample would be required
to prove the item difficulty hierarchy of the scale.

The poor targeting by the SQVD, which reveals a
floor effect, can be explained by the high number of
patients in the sample that reported few symptoms.
Similar results have been reported in other studies using
different symptom instruments, as many patients say
they have no symptoms at all’>** or underreport their
discomfort.”! Because the same scenario may occur
with the SQVD, the targeting may be considered to be
reasonable. Future studies could analyze larger samples
made up of patients showing higher symptom levels so
as to test this targeting.

The SQVD was also shown to be a valid instrument.
Concurrent validity outcomes proved that there is a
significant statistical correlation between visual acuity

and SQVD score, which suggests that the instrument is
able to detect symptoms in these patients. However, the
low correlation value implies that these visual anoma-
lies are not always related to a problem affecting visual
acuity. For example, although accommodative and
binocular anomalies may cause symptoms, they do not
necessarily lead to a drop in visual acuity. With regard
to known group validity, the instrument has proven to
be able to differentiate symptoms of subjects with and
without dysfunctions. These outcomes also imply that
the SQVD has good validity.

Rasch analysis has also allowed development of
a conversion table that transforms ordinal data into
interval-level data.’® With this transformation table,
users may improve the precision of the SQVD. For
example, a patient with an original ordinal score of
15 will have a corresponding interval score of 14.49,
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Table 4. Conversion of Raw SQVD Scores (0-28) to
Interval Scale (Logit Units) Using the Original Scale
Metrics

Interval Measure

Ordinal Measure, Raw Score Logit Scale
0 —4.91 0.00
1 —3.66 3.55
2 —2.91 5.70
3 —2.44 7.04
4 —2.09 8.05
5 —1.80 8.88
6 —1.54 9.60
7 —1.31 10.25
8 —-1.10 10.85
9 —0.90 11.42
10 —0.71 11.96
11 —0.53 12.48
12 —0.35 12.99
13 —0.18 13.50
14 0.00 13.99
15 0.17 14.49
16 0.35 15.00
17 0.53 15.51
18 0.71 16.03
19 0.90 16.57
20 1.10 17.14
21 1.31 17.74
22 1.54 18.39
23 1.80 19.11
24 2.09 19.95
25 244 20.96
26 2.91 22.30
27 3.67 24.45
28 491 28.00

using the same scale range. By applying this conver-
sion, clinicians can report changes in the variable under
evaluation as it better allows use of parametric statis-
tics. The only requirement for applying this conversion
is that the patient must complete the entire question-
naire, providing an answer for each and every item.

The SQVD also showed good diagnostic accuracy to
detect symptoms related to any type of visual dysfunc-
tion. The ROC analysis cutoff value indicates that a
score > 6 suggests that the subject’s visual symptoms
are related to some type of visual dysfunction. Finally,
this instrument has also shown high repeatability,
which is an important property, for example, when
evaluating changes in symptoms when considering a
specific treatment.
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Figure 3. ROC curve for the SQVD questionnaire. The ROC curve
summarizes the results of sensitivity and specificity analyses for
various cutoff points. The greater the area under the curve, the better
the accuracy of the SQVD to detect symptoms.

All of these findings highlight the contributions of
this study, as this new scale provides a clinical tool
to be used in clinical practice for the exploration of
visual anomalies. To the best of our knowledge, no
other similar questionnaire can be compared with the
SQVD. There is a novel scale for schoolchildren with
nonstrabismic binocular vision anomalies,?’ but it is
designed to quantify quality of life. Even though it has
several items that ask about visual symptoms, the goal
of the tool is to measure quality of life in a pediatric
population, thus comparison with the SQVD would
be difficult. The Conlon questionnaire’ was developed
to quantify visual discomfort, but its description of
visual discomfort is neither related nor comparable to
symptoms associated with visual dysfunction. Items in
the Conlon survey include several symptoms within the
same question, which makes it difficult to compare this
instrument with other scales. In any case, it does have
several questions that are similar to some SQVD items,
such as those about headache, blurred vision, ocular
irritation, and reading problems. Again, when compar-
ing the SQVD with the CISS survey,” symptoms related
to headache, blurred vision, red eyes, the need to
reread the text, and sleepy feeling are common to both
questionnaires. This could suggest that the CISS could
be used to evaluate symptoms due to any type of
visual anomaly; however, it was developed for conver-
gence insufficiency only. Although a cross-cultural
adaptation for the Spanish language has been made
using the Rasch method,” the original question-
naire’ was not validated using this method. Several
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authors have used the CISS for other visual dysfunc-
tions,> % but this is not an appropriate approach
because a questionnaire should only be used for the
specific condition for which it was developed and
validated.”’->® In fact, other studies in the literature
have reported difficulties when applying the CISS to
other visual conditions, different from convergence
insufficiency.>” ¢!

Such difficulties with existing questionnaires
emphasize the need for a survey specifically developed
and validated for particular types of visual condition
(be it refractive, accommodative, or binocular), such
as the SQVD.

The present study does have several limitations.
The targeting and item reliability outcomes imply that
larger samples of patients with higher symptom levels
would be desirable. The pilot study on which the
present study was based®! analyzed a sample made
up 125 subjects; this study, having a larger clinical
sample of 306 subjects, has shown improved target-
ing and item reliability while preserving the reliabil-
ity and validity of the SQVD. Another study limita-
tion has to do with convergent validity. This property
has not been tested, as there is no other question-
naire similar to the SQVD that captures the symptoma-
tology of all visual dysfunctions. However, in future
research projects, it would be interesting to test the
discriminant validity and compare the SQVD with
other instruments that focus on other visual conditions.
Despite these limitations, the strength of this study
lies in the fact that the recruited patients came from
a real-world clinical practice population. For clinical
purposes, an instrument that is devised to detect the
presence and frequency of symptoms caused by any
type of visual dysfunction should be tested in a sample
having characteristics similar to those of the popula-
tion in which it will be applied, which is what we
did in the present study. Consequently, this tool will
be useful in detecting symptoms in clinical practice,
which is the main contribution of this study. The SQVD
would be useful not only for diagnostic purposes, as
it can accurately detect the presence of symptoms, but
also for monitoring symptom severity and frequency in
patients who are undergoing treatment for their visual
anomalies.

In conclusion, the results of this study show that
the SQVD has good psychometric properties and good
diagnostic accuracy and is a valid and repeatable
questionnaire to detect the presence and frequency of
visual symptoms related to any type of visual dysfunc-
tion, be it refractive, accommodative, or binocular.
Hence, this tool can be used in clinical practice to
identify patients with symptoms that are due to visual
anomalies and is also valid for research studies.
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