Using Rasch analysis to revisit the validity
of the Cataract TyPE Spec instrument
for measuring cataract surgery outcomes
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PURPOSE: To assess the psychometric properties of the Cataract TyPE Specification (Spec)
questionnaire using the Rasch model.

SETTING: Flinders Medical Centre, Adelaide, Australia.

METHODS: The 12-item Cataract TyPE Spec questionnaire was self-administered to patients drawn
from the cataract surgery waiting list. The questionnaire and its 5 subscales were assessed for fit to
the Rasch model. Response category performance, item-fit targeting, unidimensionality (using
principal components analysis), and differential item functioning were assessed. A shortened ver-
sion (11 items) was tested for criterion validity by determining correlation with a global rating of
vision question.

RESULTS: Two hundred ninety-four patients responded to the questionnaire. The response
categories for each question functioned as intended. Person-separation reliability was high
(0.90). Deletion of 1 misfitting item (nighttime driving) improved overall model fit. The principal
components analysis of the residuals demonstrated unidimensionality for the 11-item Cataract
TyPE Spec and 2 subscales. However, items were targeted to a less able population. Only 2
subscales (near vision and glare) were valid. There was a good statistically significant correlation
between the Likert-scored global rating of vision and the Rasch-scaled Cataract TyPE Spec score
(r = —0.66, P<.0001), suggesting good criterion validity.

CONCLUSIONS: With minor modifications, the Cataract TyPE Spec questionnaire and its glare and
near-vision subscales were good measures of visual functioning in the cataract patient. Additional
items to suit the more able, including patients having second-eye surgery, could improve the mea-

surement properties.
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Cataract is the leading cause of treatable blindness in
the world, and cataract surgery is expected to increase
with the aging population. It is the most commonly
performed procedure in Australia.>?

The need to include patient-reported outcomes (or
questionnaires) in the assessment of cataract surgery
is now widely appreciated.*® Several questionnaires
developed for this purpose, such as the Activities of
Daily Vision Scale (ADVS),”® Visual Disability Assess-
ment (VDA),’ Visual Function 14 (VF-14),"° Cat-
quest,'’ and Cataract TyPE Specification (TyPE
Spec),'*!® have used the traditional psychometric ap-
proach; that is the classical test theory. However there
are 2 important limitations of classical test theory: the
validity of the scoring method and the validity of the
items included. The scoring problem of classical test
theory arises from the assumption that distances on
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the scales are equal over the full range of the scale
and the scale is erroneously treated as an interval scale
based on the ordinal level of scoring.'*'*> More re-
cently, modern psychometric approaches have been
adopted such as the Rasch measurement models.'*™°
Rasch analysis provides unparalleled insight into con-
tent validity and targeting of item difficulty to patient
ability, not possible with classical test theory.'”'® Al-
though none of the aforementioned questionnaires
(ADVS, VDA, VF-14, Catquest) have been developed
using Rasch Analysis, they have been tested and reva-
lidated using Rasch analysis (Pesudovs K, et al. IOVS
2005; 46:ARVO E-Abstract 3844. Available at: http://
abstracts.iovs.org/cgi/content/abstract/46/5/3844.
Accessed May 24, 2009)."%-2!

The Cataract TyPE Specis a reliable and valid scale, by
classical test theory, for measuring vision-related
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function and outcomes of cataract extraction.!?™® In

view of the limitations of the classic test theory, we
sought to use Rasch analysis to revalidate the Cataract
TyPE Spec instrument in an Australian cataract popula-
tion waiting to have cataract extraction. This included, if
necessary, making revisions to the content of the instru-
ment to improve its validity. However, the main aim
was to use Rasch analysis to estimate linear interval mea-
sures from ordinal raw scores. This improves the accu-
racy of scoring and removes measurement noise,”>>*
thus improving sensitivity to intervention-related
changes.”* Linear scoring also enables parametric sta-
tistics to be validly applied to questionnaire scores. The
final aim was to make Rasch scoring available to all in-
vestigators using the Cataract TyPE Spec questionnaire
through a simple spreadsheet-based scoring conversion.

PATIENTS AND METHODS
Questionnaire

The Cataract TyPE Spec questionnaire assesses visual
functioning in 5 dimensions: distance vision, near vision,
daytime driving, nighttime driving, and glare (Table 1).
There are 5 response options for the perceived difficulty
levels for both vision-related and glare-related questions
(summary scoring): totally disabled 5, quite a lot 4, some
difficulty 3, a little bit of difficulty 2, and not at all 1. An
additional option is provided if the subject does not do
an activity for other reasons, which is scored as zero, and
is considered as missing data for Rasch analysis. One ques-
tion relates to the global rating of vision. This question was
used to assess criterion validity.
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There are also questions about other characteristics, such
as recent illness, injury, or emotional upset, and the help re-
quired (if any) to fill out the questionnaire. These latter ques-
tions were meant to be used as demographic variables, not to
evaluate the benefits of cataract surgery. Therefore, these
questions were not included in the analysis.

Patients

Patients with cataract were drawn from the surgical
waiting list (average waiting period 3 to 4 months) of the
Ophthalmology Department, Flinders Medical Centre,
Adelaide, South Australia. All patients had previously had
a comprehensive ocular examination and were diagnosed
to have cataract as the principal cause of visual disability
and who required surgical intervention. Consecutive pa-
tients on the list were invited to participate. This included pa-
tients awaiting first- or second-eye surgery and those with
ocular comorbidity (eg, glaucoma, diabetic retinopathy). It
is important to include these comorbidities as it is unlikely
to find a sample of an elderly cataract population without co-
existing ocular conditions. Other inclusion criteria were age
18 years or older, no severe cognitive impairment, and ability
to converse in English without the need for an interpreter.
Ethical approval was obtained, and all patients who agreed
to participate signed a consent form. This research adhered
to the tenets of the Declaration of Helsinki.

Clinical Assessment

Visual acuity assessments were performed for each eye
separately and binocularly using a computerized presenta-
tion of letters following logMAR principals with a screen
luminance of 150 candelas/m? and letter-by-letter scoring.
Only binocular visual acuity measurements were used for
analysis because these are more closely related to disability
than better-eye or worse-eye measurements.”*

Rasch Analysis

The Cataract TyPE Spec data were fitted to the Rasch rat-
ing scale model®® using the Winsteps Rasch measurement
software®*” (version 3.66, Winsteps). The item response the-
ory, specifically Rasch models, has been described in detail **
Rasch models are probabilistic mathematical models that
have been used in the validation of a series of vision-specific
questionnaires.'”*** In brief, Rasch models attempt to esti-
mate the values of latent variables on an interval scale from
item scores that form an ordinal scale. In the Rasch model of
visual disability, disability can be considered to lie on a ruler,
similar to an ordinary ruler, where “no disability” is an-
chored at one end and “maximum disability” at the other
end. The range of disability is expressed in log-odds proba-
bility units (logits). The longer the scale length, the better it
is at representing the visual disability. An item (question)
difficulty represents the position in logits that the item oc-
cupies on the linear disability scale; the center of the scale
is set at zero (ie, mean item difficulty). Similarly, person (par-
ticipant) ability represents the location of the person on the
same scale in logits. For the Cataract TyPE Spec instrument,
a positive logit score indicates a less difficult item and less
able participant (ie, the participant has lower ability than
that required to endorse the item).

First, the participant’s use of the rating scale was exam-
ined using the category probability curves. For a well-fitting
item, one would expect that across the whole range of the
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Table 1. Items included in the original version of the Cataract TyPE Spec questionnaire.

— Global rating question*®

Item Description Subscale
2 Vision hinders usual activity Distance vision
3 Vision hinders recognising people Distance vision
4 Vision hinders reading price labels Near vision
5 Vision hinders reading magazine Near vision
6 Vision hinders knitting Near vision
7 Vision hinders watching television Distance vision
8 Vision hinders daytime driving Daytime driving
9 Vision hinders nighttime driving Nighttime driving, glare
10 Glare hinders usual activities Glare
11 Glare hinders reading shiny paper Glare, near vision
12 Glare hinders driving toward the sun or oncoming Glare, daytime driving,
headlights nighttime driving
13 Glare hinders walking outside on a sunny day Glare

*The original version included a global rating question: “How do you rate your vision?” This was not included in the score.

trait being measured (visual disability in this case), the high-
er response option (eg, quite a lot or totally disabled) would
show higher probability of endorsement than the lower
response options (eg, a little bit of difficulty or not at all).
One of the most common source of items that do not fit is
the participant’s inconsistent use of these response options,
which causes disordered thresholds. The threshold repre-
sents the equal probability point between any 2 adjacent cat-
egories. If disordering occurs, combining adjacent categories
can often, although not always, solve the problem and im-
prove overall model fit. However, the newly formed cate-
gories remain theoretlcal and must be tested before being
recommended.®

Second, the overall reliability of the Cataract TyPE Spec in-
strument was estimated by examining the person-separation
statistics and person-separation reliability. Person separa-
tion is a measure of spread in the test sample, and reliability
is a measure of the true variance to the observed measure
variance. In general, reliability ranges from 0.0 to 1.0, with
values higher than 0.8 (or person separation >2.0) consid-
ered the minimum acceptable level that indicates the ability
of the instrument to distinguish 3 strata of participants (high,
average, low) and that represents a useful range of task dif-
ficulty.**” Model fit must be viewed in conjunction with re-
sponse scale functioning and item fit because problems in
these 2 measurement properties can decrease overall model
fit.

Third, compliance of the fit of the observed data to the
model expectations was assessed. Because the Rasch model
is probabilistic and not deterministic, some failure of the
model to predict the observed values is expected. Two statis-
tics are used to represent these deviations: infit mean square
(information-weighted fit statistic) and outfit mean square
(outlier-sensitive fit statistic). Items that fit perfectly to the
unidimensional scale have an expected infit and outfit
mean square of 1.0. Although acceptable levels of these fit
statistics vary,”® values of 0.7 to 1.3 (30% less or more vari-
ance than expected) were considered acceptable in the pres-
ent study. Items with poorer fit statistics (ie, misfitting items)
usually reflect a problem with coherence of the 1tem with the
underlying trait, and they are considered “noisy.”*” Testing
for item fit forms 1 of the assessments of unidimensionality.

If items do not fit the model’s expectations, unidimensional-
ity is not preserved.

Further examination of unidimensionality (a primary
requirement for measurement) was assessed using a principal
component analysis of the residuals.**** Unidimensionality
refers to the capacity of the instrument to measure the specific
attributes or underlying trait. Two criteria to were used to
confirm unidimensionality. First, the proportion of variance
explained by the Rasch measure should be comparable for
empirical calculation as well as that explained by the model.*!
The second criterion is an eigenvalue less than 2. O of the
unexplained variance explained by the first contrast.**

Differential item functioning (DIF) concerns the expecta-
tion that participants who are in different groups but have
equal levels of visual disability would have the same proba-
bility of selecting a particular response.**** Differential item
functioning analyses were used to identify items potentially
biased by age (<75 years versus >75 years), sex, systemic
and ocular comorbidity, and first versus second eye surgery.
The definition of DIF was based on magnitude as follows: in-
significant DIF, <0.50 logits; mild (but probably inconse-
quentlal) between 0.50 and 1.00 logits; and notable, >1.00
logits.*>* These DIF variables were selected a priori in the
present study. Age was included because cataract surgery
is performed over a wide age range. Sex was included be-
cause some of the items may be easier to perform for women
than for men. Participants with comorbidities (systemic or
ocular) may find some items more difficult than the rest. Par-
ticipants who were awaiting cataract surgery in the second
eye may find some items easier to perform than those await-
ing surgery in the first eye.

In addition to the measurement properties described
above, the Winsteps program enables item difficulty and per-
son ability to be visualized along a linear scale (like a ruler),
which is known as a person-item map. Such a map can be
used 3 ways; that is, to determine (1) the extent to which
item positions match person positions (targeting) (if posi-
tions do not line up, items are likely inappropriate [eg, too
easy or too hard] for the persons); (2) whether there are
gaps in the measure, which if present indicate the need for
more items; (3) an item hierarchy, which provides informa-
tion about the most and least difficult items and more and
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less able persons. For a valid measurement, a well-targeted
scale must have adequate spread along the dimensions of
measurement with negligible floor and ceiling effects.*”

The proposed subscales of the Cataract TyPE Spec instru-
ment were analyzed separately using a rigorous approach
similar that used for the entire instrument because subscales
have the same requirements as whole scales for sufficiency of
psychometric properties.

Criterion validity was assessed by determining the rela-
tionship between the Likert score from the question on
global rating of vision and the Rasch-scaled score for the
overall Rasch-scaled Cataract TyPE Spec score as well as
for the subscales. The relationship between visual acuity
and the Rasch-scaled score was also assessed.

Summarystatistics and correlations for criterion validity
were generated with SPSS statistical analysis software (ver-
sion 16, SPSS, Inc.). A P value less than 0.05 was considered
statistically significant.

RESULTS

Two hundred ninety-four patients responded to the
visual disability scale. The 12 items were initially fitted
to the Rasch model. Table 2 shows the patients’
characteristics.

Assessment of the Rating Scale and Reliability

Figure 1 shows the category probability curves for
an item of the Cataract TyPE Spec questionnaire. There
was no evidence of disordered thresholds with the

Table 2. Participant characteristics (N = 294).

Characteristic Result
Mean age (y) £SD 746 £ 9.5
Sex, n (%)
Male 123 (41.8)
Female 171 (58.2)
Binocular visual acuity
Mean + SD
LogMAR 0.27 + 0.20
Snellen 6/12"
Range
LogMAR -0.14 to 1.00
Snellen 6/4.872t0 6/60
Awaiting second-eye surgery, n (%) 118 (41.9)
Ocular comorbidity,* n (%)
Present 136 (47.9)
Absent 148 (52.1)
Duration of cataract (y)
Median 1
Range 0 to 80
Systemic comorbidity,” n (%)
Present 258 (93.1)
Absent 19 (6.9)

*Includes, for example, glaucoma, diabetic retinopathy, and age-related
macular degeneration as well as data missing for 10 cases

"Includes, for example, diabetes, hypertension, and angina as well as data
missing for 17 cases

5-category response scale; therefore, the originally
proposed response scale was retained.

The overall fit of the data to the model was good, in-
dicating that overall, the 12-item scale formed a valid
measure. The real person separation was 2.95 and
the reliability, 0.90.

Item Fit

One item (“How much does your vision hinder,
limit, or disable you in nighttime driving?”) showed
significant misfit (infit mean square 1.36). After the
item was deleted, the infit mean square was within
the acceptable range for the remaining 11 items, with
little loss of person separation (2.88).

Targeting

Figure 2 shows the person-item map for the revised
11-item Cataract TyPE Spec questionnaire. The mean
person ability was —1.47 logits + 1.95 (SD). The range
of person ability (5.34 to —6.22 logits) was not signifi-
cantly different from a normal distribution (Kolmo-
gorov-Smirnov Z test score 0.88, P = .41). There was
an uneven spread of items along the visual disability
continuum. On the whole, the items were too easy
for the abilities of the patients. Further inadequacies
in the measurement were reflected by redundancy of
the items; that is, pairs of items (eg, “reading price la-
bels in shops and supermarkets” and “reading shiny
paper”) were located at the same difficulty level, indi-
cating that they were addressing a similar activity.
Redundancy is acceptable only if the aim of the instru-
ment is high precision rather than brevity. The
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Figure 1. Category probability curves for the 11-item Cataract TyPE
Spec questionnaire showing the range over which each of the 5 cat-
egories is most likely to be chosen. Boundaries occur at points along
the scale where the category most likely to be chosen changes from
one to the next.
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Figure 2. Person-item map for 11-item Cataract TyPE Spec question-
naire. The subjects are on the left of the dashed line, and more able
subjects are located at the bottom of the map. Items are located on
the right of the dashed line and more difficult items are located at
the bottom of the map. Each “#” represents 2 subjects (M = mean;
S = 1 standard deviation from the mean; T = 2 standard deviations
from the mean).

addition of items representing more difficult activities
would improve targeting of the instrument.

The 3 most difficult items were “driving toward
the sun or oncoming headlights,” “knitting or sew-
ing,” and “reading a magazine, newspaper, or
books.” Conversely, the 3 least difficult items were
“daytime driving,” “your usual daily activities (vi-
sion related),” and “your usual daily activities (glare
related)” (Table 3).

Unidimensionality

The principal components analysis of the residuals
indicated that the variance explained by the measures
was comparable for the empirical calculation (64.2%)
and by the model (65.0%). The unexplained variance
explained by the first contrast was 2.0 eigenvalue
units, which is close to the magnitude seen with ran-
dom data. Taken together, these findings confirmed

the unidimensionality of the Cataract TyPE Spec
instrument.

Differential ltem Functioning

The Cataract TyPE Spec questionnaire was largely
free of DIF. However, 3 items showed a minimal
level of DIF by sex, with male participants rating 1
item as easier relative to other items: “vision hinders,
limits, or disables you in your usual activities” (0.58
logits). Female participants, on the other hand, rated
the following 2 items as easier than the male partic-
ipants: “knitting or sewing” (0.54 logits) and “walk-
ing outside on a sunny day” (0.71 logits).
Participants who did not have ocular comorbidity
rated the item “driving toward the sun” as 0.53 logits
easier than those who had ocular comorbidity.

Performance of Subscales Within the Rasch Model

Table 4 shows the results of subscale analyses. Of
the 5 proposed subscales, only glare and near vision
fit the Rasch model. Given the low level of discrimina-
tion of the remaining subscales, they did not form
valid scales. Furthermore, no amount of modifications
could improve the overall functioning of these sub-
scales to a satisfactory level.

Glare

The person separation and reliability for glare fell
within the recommend range (Table 4). One item
(nighttime driving) misfit (infit mean square 1.45). Af-
ter its deletion, the remaining 4 items fit and the person
separation (2.11) remained largely unaffected. How-
ever, the targeting worsened (—1.34 logits). The princi-
pal components analysis of the residuals showed
unidimensionality. There was minimal DIF by sex
for 3 items. Male participants rated the following
2 items as relatively easier compared with female par-
ticipants: “glare hinders, limits, or disables your usual
daily activities” (0.61 logits) and “read shiny paper”
(0.53 logits). Females, on the other hand, rated the
item “walking outside on a sunny day” 0.87 logits eas-
ier compared with the male participants. This subscale
formed a valid measure. However, similar to the full
version of the Cataract TyPE Spec instrument, this sub-
scale was also targeted toward the less able end of the
population, with more able subjects having little or no
difficulty with more difficult items.

Near Vision

The person separation and reliability for near vision
were within the acceptable range (Table 4). There were
no misfitting items. In contrast to the glare subscale,
the items in this subscale were better targeted to the
participants’ abilities. The principal components
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Table 3. Item-fit statistics from the 11-item Cataract TyPE Spec questionnaire fitted to Rasch model.
TyPE Item Description Item Calibration = Standard Error  Infit Mean Square  Outfit Mean Square
8 Day time driving 1.04 0.13 117 0.88
2 Usual daily activities (vision related) 0.88 0.09 0.92 0.87
10 Usual daily activities (glare related) 0.71 0.09 0.96 0.90
7 Watching television 0.49 0.09 1.01 1.07
B Recognize people 0.40 0.09 1.27 1.22
13 Walking on sunny day 0.15 0.09 1.06 1.05
4 Reading price labels —0.45 0.09 0.87 0.82
11 Reading shiny paper —0.47 0.08 0.91 0.94
5 Reading a magazine —0.66 0.08 0.78 0.75
6 Knitting or sewing —0.69 0.10 1.17 1.14
12 Driving toward sun —1.41 0.10 117 1.16

analysis of the residuals confirmed unidimensionality.
No items showed DIF. This subscale also formed
a valid measure. Similar to the full version of the Cat-
aract TyPE Spec instrument and the glare subscale,
this subscale was targeted toward the less able end
of the population, with more able subjects having little
or no difficulty with more difficult items.

Criterion Validity

The Spearman rank correlation of visual acuity with
the 11-item Rasch scaled Cataract TyPE Spec instru-
ment was 0.25. There was a good statistically signifi-
cant correlation (r = —0.66, P<.0001) between the
global rating of vision and the 11-item Rasch scaled
Cataract TyPE Spec instrument. The Spearman rank
correlation between the global rating of vision and
the glare subscale was —0.41 and between the global
rating of vision and the near-vision subscale, —0.57
(both P <.0001).

DISCUSSION

The Cataract TyPE Spec questionnaire performed well
in our population. It was highly discriminating, as evi-
denced by the person separation for the 12-item Cata-
ract TyPE Spec and the revised 1l-item version,
indicating that the instrument can discriminate

between 4 strata of participant ability. Our findings
of high precision are in line with those reported for
Catquest-9SF,*! another Rasch-revalidated question-
naire for a cataract population. There was no need to
collapse categories, supporting the originally pro-
posed 5-category response scale for the Cataract
TyPE Spec questionnaire. Our finding of ordered
thresholds for a 5-category response scale in a cataract
population is consistent with the 10-item Vision Core
Measure 1 scale.*® Although, other visual functioning
questionnaires used in cataract patients required fewer
response categories,'” this difference probably reflects
the appropriateness of category labels for the Cataract
TyPE Spec questionnaire. One reason for the optimum
use of the categories in this study could be because the
categories (“not at all,” “a little bit”) are biased toward
more able patients (ie, the less affected end of scale).
However, despite ordered thresholds, there was
underuse of the extreme response category (ie, totally
disabled, 4%); this reflects the finding of suboptimum
targeting in our study population.

There was a significant floor effect in that the items
did not target participants with low levels of visual
disability (ie, at bottom of the map). Although there
were participants with low levels of visual disability
(logits > —1.0), no items had difficulty estimates in
that area. However, this may not entirely be the case

Table 4. Results of testing of fit of TyPE Spec subscales to the Rasch model.

Subscale
Parameter Glare Near Vision Daytime Driving Nighttime Driving Distance Vision
Items (n) 5 4 2 2 3
Misfitting items (n) 1 0 0 0 0
Person separation 2.10 2.02 1.21 1.40 1.41
Person separation reliability 0.81 0.80 0.59 0.66 0.67
Mean item location 0 0 0 0 0
Mean person location —0.87 —0.88 —2.79 —0.56 —1.69
Principal components analysis (eigenvalue) 1.6 15 = = 1.7
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because items use multiple response categories and
each item is represented not just by its mean value
by but levels of endorsement as well. Such intricate de-
tails remain obscure in the person-item map. Never-
theless, the restricted range of item difficulty
(thresholds) indicates the Cataract TyPE Spec scale’s
representation of the visual disability construct is
skewed, suggesting less than optimum targeting of
the cataract patients to the questionnaire’s items and
thresholds. The participants were mistargeted by
1.47 logits. A little more than half the patients
(59.9%) were awaiting surgery in their first eye, and
our findings of poor targeting are consistent with an-
other Rasch-validated questionnaire for use in cataract
patients; that is, the ADVS.” The changing indications
for cataract surgery are well documented,*’ and cata-
ract surgery is now offered at a lower level of impair-
ment in this part of the world than when these
instruments were developed, which may explain the
unsuitability of the items for the present cataract pop-
ulation. Targeting is sample-dependent®; therefore,
the Cataract TyPE Spec questionnaire may show opti-
mum targeting in a more severely visually impaired
population in regions such as China and Africa.”
With the exception of the Catquest-9SF,** poor target-
ing has been common to all the Rasch-analyzed visual
function questionnaires in cataract patients.'”**°! The
reason for good targeting using the Catquest-9SF
questionnaire was related to optimum targeting of its
long form in the same population.

In addition to evenly spacing item difficulties, it is de-
sirable that a questionnaire measures a long span of dif-
ficulties. It is relatively easy to capture the functional
level of persons who are severely disabled (eg, unable
to read a magazine or unable to do usual daily activi-
ties); however, it is much more difficult to measure
items at the other end of the spectrum. That is perhaps
the reason that floor or ceiling effects are commonly
seen in the visual function questionnaires. The only so-
lution to this problem is to add more difficult items to
suit less impaired patients awaiting cataract surgery,
particularly those waiting for second-eye surgery.

Only 1 item (nighttime driving) consistently did not
fit the model for the full version and the glare subscale,
indicating that the response to this item was influ-
enced by attributes other than patient ability. This mis-
fit was predictable and is in line with findings in other
studies, which report that driving items misfit with
other items, such as reading.”>>* In the present study,
the misfit was probably because only little more than
half the patients (52.4%) drove and most reported
greater difficulty with this activity. Deletion of this
item confirmed the remaining 11 items fit the Rasch
model; however, it did not significantly reduce person
separation. This suggests that the item was not

congruent to the overall trait, resulting in as much
noise as signal, because the removal of a good-fitting
item would cause a loss of person separation.*’

The reduced 11-item version of Cataract TyPE Spec
questionnaire represents a unidimensional construct
of visual disability in cataract patients. Because the
Rasch model is sample-independent, the principal
components analysis of the residuals provides a robust
demonstration of its dimensionality. This important
measurement characteristic reinforces that all the
items on the 11-item Cataract TyPE Spec questionnaire
hang together as a single construct of visual disability.
However, similar unidimensionality was apparent
only in 2 subscales: glare and near vision. These sub-
scales can reasonably discriminate between 3 strata
of the participant’s visual ability. Therefore, investiga-
tors can make use of the 2 valid subscales in addition to
the overall score or simply implement them individu-
ally. Unfortunately, the other subscales of the Cataract
TyPE Spec questionnaire did not perform well, as evi-
denced by their poor person separation. This indicates
that these subscales do not meaningfully stratify par-
ticipants; therefore, we do not endorse their reporting.
Dysfunctional subscales have been found in another
Rasch revalidated questionnaire too, the original Cat-
quest, and these were removed from the Rasch-scaled
revision, the Catquest-9SF.?!

The Cataract TyPE Spec was free of large DIF in our
population, indicating that it is consistent across sub-
populations. It showed criterion validity when com-
pared with the self-rating of vision.

We recommend the users of the Cataract TyPE Spec
perform Rasch analysis on their own data as popula-
tions may vary. However, there may be clinicians
and researchers who wish to use the benefits of the
Rasch-scaled scores without performing Rasch analy-
sis. Therefore, as stated in our aims, we developed
a ready-to-use Microsoft Excel spreadsheet for conver-
sion of raw to Rasch-scaled scores for the 11-item Cat-
aract TyPE Spec instrument (see Supplementary
Material which can be downloaded from the journal’s
web site or obtained by contacting the corresponding
author). This spreadsheet converts ordinal category re-
sponses into 55 item-category calibrations to create
Rasch measurement estimates. We caution that these
conversions can be applied only if the sample it is be-
ing applied to is similar to that in the present study.

In conclusion, this study confirms the validity and
reliability of the Cataract TyPE Spec within a Rasch
model. The important limitations of the instrument
are that only 2 of the 5 subscales are valid and the in-
strument poorly targets the population. Poor targeting
limits the prospect for measuring the outcome of cata-
ract surgery; thus, other instruments, such as the Cat-
quest-9SF, may be a better choice. Better still would be
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to develop item banking and computer adaptive test-
ing that can tailor item difficulty to suit the abilities
of a given patient. Similar approaches have been
used for other areas of health care®* but have yet
to be developed for ophthalmology.
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