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ABSTRACT

Background: The Catquest questionnaire was devel-
oped using traditional methodology to enable cata-
ract surgery outcomes assessment in European
countries. Recently, it has been validated using
Rasch analysis in a Swedish population resulting in
the Catquest-9SFE. The aim of the present study was
to assess the performance of the Catquest and the
Catquest-9SF questionnaires using Rasch analysis in
Australian cataract patients.

Methods: A total of 217 cataract patients awaiting
surgery at Flinders Medical Centre, Adelaide, South
Australia self-administered the Catquest question-
naire. This is a 19-item instrument containing fre-
quency, difficulty, symptoms and global rating items.
Rasch analysis was undertaken to assess the unidi-
mensionality (whether all the items are measuring a
single underlying construct using principal compo-
nents analysis or PCA), person separation (ability of
the questionnaire to distinguish between strata of
patient ability) and targeting of item difficulty to
person ability.

Results: Similar to the previous validation study, the
original Catquest questionnaire required revision

because of misfit and multidimensionality necessitat-
ing removal of the frequency items. The revised
version was similar to the Catquest-9SF although an
extra driving item was a valid optional inclusion. The
Catquest-9SF performed well in the Australian
cohort satisfying all criteria for valid measurement
including unidimensionality. However, targeting of
item difficulty to person ability was marginally worse
compared with the Swedish cataract population indi-
cating the Australian cataract patients present for
surgery at lower levels of visual disability.

Conclusions: The Catquest-9SF is a reliable and valid
measure of visual disability in the Australian cataract
population.

Key words: Australia, cataract, Catquest, question-
naire, Rasch analysis, reliability.

INTRODUCTION

The Catquest questionnaire is a visual disability
questionnaire widely used in cataract patients in
Europe.'? The questionnaire has been developed and
validated in Sweden using traditional classical test
theory’ and has been used in broad variety of
studies, primarily cataract outcomes research.*’

B Correspondence: Dr Konrad Pesudovs, NH & MRC Centre for Clinical Eye Research, Department of Ophthalmology, Flinders Medical Centre, Bedford

Park, SA 5042, Australia. Email: konrad.pesudovs@flinders.edu.au
Received 23 March 2009; accepted 10 August 2009.

Funding/Support: This study was supported in part by National Health and Medical Research Council (Canberra, Australia) Centre of

Clinical Research Excellence Grant 264620. KP is supported by National Health and Medical Research Council (Canberra, Australia) Career

Development Award 426765.

© 2009 The Authors

Journal compilation © 2009 Royal Australian and New Zealand College of Ophthalmologists



786

Gothwal et al.

However, for a more in-depth examination of basic
measurement properties, outcomes measures in oph-
thalmology are increasingly being investigated using
Rasch models.*® Rasch analysis provides psycho-
metric information that is not obtainable through
classical test theory.!*!! Specifically, Rasch analysis
enables examination of the functioning of rating
scale categories; the validity of a measure (i.e. does
the questionnaire measure what it purports to
measure) by evaluating the fit of individual items to
the underlying construct, and determining whether
the items measure a unidimensional construct.'**
These attributes are required to justify summation of
scores. More recently, Lundstrom and Pesudovs
applied the Rasch model to the Catquest question-
naire on Swedish cataract patients to assess multiple
psychometric characteristics: (i) unidimensionality
or fit (the extent to which items measure a single
construct); (ii) targeting (the extent to which items
are of appropriate difficulty for the sample); (iii) item
difficulty (the ordering of items from least to most
difficult to perform); and (iv) separation (the extent
to which the items discriminate distinct levels
[strata] of functioning within the domain)."* How-
ever, as a majority of the participants never drove, the
two driving items were excluded from the original
19 items for this analysis. The authors found that
only the visual disability subscale formed a valid
measurement scale and the global rating items could
contribute to this measurement.'* The symptoms
and frequency of performing activities items did not
form valid subscales and did not contribute to the
measurement. The authors proposed refinements of
the Catquest questionnaire leading to the creation of
its short form, the Catquest-9SF with adequate psy-
chometric properties. Furthermore the Catquest-9SF
questionnaire was shown to be highly responsive to
cataract surgery and was moderately correlated with
visual acuity.™

The overall high performance of the Catquest-9SF
questionnaire in its reliability, validity and respon-
siveness to change associated with surgical treatment
dictates that its popularity will be further enhanced
among the ophthalmic community.? Although
Catquest-9SF questionnaire had good targeting in
the Swedish population, some concerns have been
raised about the targeting in other parts of the devel-
oped world. Targeting is sample-dependent and
therefore makes it important that the Catquest-9SF is
tested in other cataract populations. Furthermore,
information about the performance of the Catquest
questionnaire in different populations is scarce and
in general, there is a need to explore the performance
of visual disability questionnaires in populations
with different clinical and demographic characteris-
tics such as visual acuity, age and gender. Therefore
the aim of this study was to test whether the

Catquest questionnaire would behave well in an
Australian cataract population that is different to
Sweden culturally, demographically and in cataract
severity and the threshold for cataract surgery.

METHODS
Catquest

The Catquest questionnaire was originally devel-
oped in Swedish and was translated into English by
the team with an effort to provide a common measure
in reporting the results of cataract surgery in
English-speaking populations such as Australia.’

The Catquest questionnaire contains 19 items in
four content areas (each representing a subscale):
frequency of performing activities (7 items), per-
ceived difficulty in performing daily-life activities (8
items), global questions about difficulties in general
and satisfaction with vision (2 items) and cataract
symptoms (2 items). The response options are there-
fore different for each of these subscales. The four
response options for the perceived difficulty levels
vary from 1 (no difficulty) to 4 (extreme difficulty)
with the intermediate categories of 2 and 3 repre-
senting some difficulty and much difficulty, res-
pectively. Therefore a higher score represents greater
visual disability. The two symptoms items share the
same response options as those assessing difficulty.
The four response options for satisfaction with vision
include 1 (very satisfied) to 4 (very dissatisfied) with
intermediate categories of 2 and 3 representing
rather satisfied and rather dissatisfied, respectively.
The four response options for the frequency of per-
forming the activity include 1 (do the activity fre-
quently and for watching television it is several
hours daily) to 4 (do not do the activity) with inter-
mediate categories of 2 and 3 representing ‘do the
activity more frequently (2-4 times a week or for
watching television, it is at least 1 h daily)’ and ‘do
the activity rarely (once a week at the most)’,
respectively.

There are other items about things such as home
help, other diseases and car driving/employment
that have been basically included by the developers
as demographic variables and not to evaluate the
benefits of surgery and so were excluded from this
analysis.

Participants

Patients awaiting a cataract extraction procedure in
one eye or both eyes at the Flinders Eye Centre,
Flinders Medical Centre, Adelaide, South Australia
comprised the participants of this study. Inclusion
criteria were age 18 years or older, English-speaking
and had no severe cognitive impairment. While
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on the cataract surgery waiting list (patients wait
an average of 3-4 months for surgery) patients
were mailed the Catquest questionnaire for self-
completion and return via a self-addressed envelope.
Ethical approval was obtained from the Flinders
Clinical Research Ethics Committee, and all patients
who agreed to participate signed a consent form. The
study was conducted in accordance with the tenets of
the Declaration of Helsinki.

A demographic data form was also included
with the questionnaire that contained self-report
questions regarding age, gender, the duration of
cataract, presence/absence of systemic and ocular
comorbidities. The information regarding the comor-
bidities was then verified from the details filled-in
by the treating ophthalmologist in the medical
records. This study sample appears to be representa-
tive of the elderly cataract population in Australia.”
The clinical characteristics of the patients who com-
pleted the Catquest questionnaire are shown in
Table 1.

Clinical assessment

Routine clinical assessments were performed prior to
cataract extraction. Visual acuity was tested using a
computerized system based on LogMAR principles
with a screen illumination of 150 cd/m?*. All the
assessments were performed binocularly as binocu-
lar acuity is thought to be representative of real

Table 1. Clinical characteristics of the 217 participants who
completed the Catquest questionnaire

Characteristic n (%) or
mean = SD
Age (years) 75.0 + 8.8
Gender
Male 91 (41.9)
Female 126 (58.1)
Habitual binocular visual acuity
Mean = SD
LogMAR 0.22 = 0.20
Snellen 6/9.57
Range
LogMAR —0.26 t0 0.90
Snellen 6/372 to 6/48
Awaiting second-eye surgery 88 (41.1)
Ocular comorbidity®
Present 124 (57.1)
Absent 93 (42.9)
Systemic comorbidity*
Present 190 (87.6)
Absent 27 (12.4)

fiIncludes glaucoma, diabetic retinopathy, age-related
macular degeneration etc. *Includes diabetes, hypertension,
angina etc.

© 2009 The Authors

world ability.'*’” Thus we used binocular visual
acuity in all our analyses.

Rasch analysis

Rasch analysis was performed in two phases: Phase
I - analysis of the original Catquest questionnaire
and Phase II - analysis of the Catquest-9SF
questionnaire.

Rasch Analysis'*'® was performed with the WIN-
STEPS software (version 3.68, Linacre'’) using the
Andrich®® rating scale model. As there were four
different question formats, a 4-Andrich rating scale
design was applied. However, each rating scale was
analysed separately and if each was valid then the
option of combining all the rating scales in a single
analysis could be considered. Rasch analysis focuses
on the psychometric properties of the item, person
and rating scale categories.”’ It allows estimates of
item difficulty (i.e. how difficult the items are) and
person measures (‘person ability’, representing the
extent to which participants or persons possess the
trait being examined) to be made along postulated
traits, visual disability in the present case. Two
values are used throughout the analysis: logit mea-
sures and fit statistics. The logit (or log-odds units) is
the natural logarithm of the odds of a participant
being successful at a specific task or an item being
successfully carried out. Conventionally, 0 logit is
ascribed to mean item difficulty. For the person cat-
egory, logit measures indicate whether one person is
more able than another (e.g. does one person have
better visual ability than another?); for items, logit
measures indicate whether one item is more difficult
than another (e.g. is reading newspaper print more
difficult than recognizing faces of people?). The pro-
cedures adopted in this study are consistent with
those conducted in the earlier Rasch validation of the
Catquest questionnaire in a Swedish sample.'* Rasch
measurement models have been described in detail
by Massof.*?

For a good fitting model, we would expect that, for
each of the items, participants with greater visual
disability would choose higher categories (such as
three or four), and those with low levels of visual
disability would consistently choose lower catego-
ries (such as one or two). In Rasch analysis terms,
this would be indicated by an ordered set of
response thresholds for each of the items. If we con-
sider the categories to lie on a scale, then threshold
refers to the point of intersection between two adja-
cent categories where probability of either category
being chosen is equal. The number of thresholds for
an item is one less than the number of categories. The
items in Catquest questionnaire have four categories
and therefore have three thresholds. Thus, the first
threshold for an item is the ability of participants for
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whom scoring one and two is equally likely; the so
on for second and third thresholds. The thresholds
should demonstrate a monotonic (one direction)
response process (i.e. one followed by two and so
on) that indicates that with increasing disability the
probability of selecting higher category for an item
would increase in an ordered fashion from least to
most difficult. However disordering (for e.g. third
threshold being located between first and second)
can occur when participants have difficulty differen-
tiating between categories. In such situations, reor-
ganization of categories by combining them is often
performed.*

On account of the Rasch model being probability-
based, some amount of deviation of the scores of
items can be expected. When an item does not
perform as expected, the fit statistics (i.e. the infit
mean square statistic, infit MnSq or simply infit) flag
unexpected behaviour of an item."' The ideal value of
the infit MnSq is 1.0."° Items have high infit statistics
when they do not measure the same construct as the
other items in the set. Items with infit MnSq values
between 0.7 and 1.3 were considered acceptable and
values outside this range indicated misfitting items
that were considered for deletion.>*

Recent studies suggested that fit statistics (des-
cribed in the aforementioned) alone are inadequate
for determining unidimensionality.”>** Therefore,
principal components analysis (PCA) of the residu-
als was also used in combination with Rasch fit
statistics to test the unidimensionality of the Cat-
quest.?¢2%3%31 The PCA transforms correlated items
into principal components, and the following rules
of thumb were used to confirm unidimensionality:
a high level of variance such as 60% or greater
accounted for by the principal component is indica-
tive of a low likelihood of additional components.*
Also, if the variance explained by the principal com-
ponent for the empirical data and model are compa-
rable, it also indicates that there is a low possibility
of finding additional components. The first contrast
in the residuals indicates whether there are any pat-
terns within the variance unexplained by the princi-
pal component to suggest that a second construct is
being measured. We used the criterion of an eigen-
value of >2.0 for the first contrast, which indicates
that the contrast has the strength of at least two items
(this is sufficient evidence of a second construct), as
this is greater than the magnitude seen with random
data.*?

An additional feature of Rasch models is that they
allow the researcher to examine the items for ‘differ-
ential item functioning (DIF)’, when comparing one
subgroup with another.>>>**> Within the framework of
Rasch measurement, the questionnaire should work
in the same way, regardless of the group being
assessed. Thus, in the case of visual disability, the

probability of a participant affirming an item (or
category) at a given level of disability should be the
same for men or women, younger or older partici-
pants and so on. Items that do not yield the same
item response function for two or more subgroups
display DIF. We selected the DIF variables a priori in
our study. We examined all items for the extent to
which their functioning was differentially affected
by age (<75 and =75 years; 75 being the median
age), gender, cataract status (first eye vs. second eye
surgery), presence or absence of systemic and ocular
comorbidity. DIF was considered absent if it was less
than 0.50 logit, minimal but probably inconsequen-
tial if it ranged between 0.50 and 1.0 logit and
notable if it was >1.0 logits.***’

The overall measurement precision of the
Catquest questionnaire was assessed by examining
the person separation statistics (expressed in logits).
Person separation indicates the number of distinct
strata of persons that can be discerned by the
questionnaire.’® The larger the person separation, the
greater the number of distinct levels of functioning
that can be distinguished by the questionnaire. A
person separation of 2.00 represents the minimum
acceptable level of separation (indicative of three
discernable strata), and 3.00 represents an excellent
level of separation.™

The Rasch model describes the hierarchy of items
from most to least commonly endorsed. The trait,
that is visual disability, described by this hierarchy
should conceptually make sense or conform to the
theoretical order described by the developers or on
the basis of clinical experience. Items that are com-
monly endorsed should be those characteristics that
are more commonly observed or statements that
even participants possessing little of the trait would
endorse. Conversely, items that are less commonly
endorsed should be those characteristics that are
less commonly observed or statements that only
participants possessing a great deal of the trait
would endorse. The hierarchical order of the
Catquest items was examined using the person-item
map provided by the WINSTEPS software. Such
item hierarchy enables comparison of item difficulty
with person ability and can be used to determine
whether the items of the Catquest questionnaire
cover the range of person abilities in the sample (i.e.
reveal ceiling or floor effects).”® The average person
measure was used to determine the extent to which
a set of items is of appropriate difficulty for the par-
ticipants. An absolute average person measure
=0.5 logit indicates mistargeting (i.e. mismatch
between abilities of participants and difficulty
posed by the items).*°

The short-form Catquest 9-SF and the four sub-
scales were also analysed similar to the full version
of the Catquest questionnaire.

© 2009 The Authors
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Finally, criterion validity was assessed by deter-
mining the relationship binocular visual acuity and
Rasch-scaled Catquest scores.

Descriptive statistics were analysed using spss
software version 15.0 (SPSS Inc., Chicago, IL, USA),
and statistical significance was set at P < 0.05.

RESULTS

Phase | - Assessment of the native
Catquest questionnaire

Behaviour of the rating scale

Category thresholds were ordered indicating that the
participants were using the rating scale as was
intended by the developers.’

Overall performance

The person separation reliability was satisfactory
indicating that the Catquest questionnaire was able
to reliably distinguish among several groups of par-
ticipants (Table 2).

Unidimensionality

Four items (21.0%) misfit (Table 2). PCA of the
residuals showed that the variance explained by the
measures was comparable for the empirical calcula-
tion (56.1%) and by the model (53.8%). The unex-
plained variance explained by the first contrast was

2.3 eigenvalue units, and there were no further con-
trasts with eigenvalue >2.0. Taken together these
findings indicated that the Catquest questionnaire
was not unidimensional. Six items loaded (>0.3)
positively on to the first contrast and the examination
of the content of these revealed them to be all related
to assessing the frequency of performing an activity.
We examined if these items could form a separate
subscale, but they lacked person separation and so
were not a valid subscale.

Differential item functioning

Five items showed minimal DIF by the demographic
variables assessed. However two items showed
notable DIF.

Subscales

None of the subscales had adequate person separa-
tion indicating they were unable to distinguish strata
of participants (Table 3).

Item reduction

The Catquest questionnaire is not unidimensional
and contains a secondary dimension caused by the
frequency items. Further support for this lack of uni-
dimensionality came from misfitting items indicat-
ing that they were not contributing towards the
measurement of the underlying construct (i.e. visual

Table 2. Overall performance of the Catquest, Catquest-9SF in 217 Australian cataract patients and comparison with previous Rasch

analysis of the Catquest-9SF in Swedish cataract patients'

Versions Original Catquest-9SF Catquest-9SF Catquest-9SF
Catquest Present study Previous study plus_tdnvmg plus (ilmvmgtand
(Australian) (Sweden) item symptoms items
No. of items 19 9 9 10 12
No. of misfitting items 4 0 0 0 0
Person separation 2.42 2.28 2.65 2.31 2.73
Mean item location 0 0 0 0 0
Mean person location -0.83 -0.86 -0.34 -0.96 —-0.80
Principal components analysis 23 1.7 1.6 1.8 1.8
(eigenvalue for first contrast)
Table 3. Overall performance of subscales of the Catquest questionnaire
Parameters Subscales
Frequency of Difficulty in performing Global Cataract
daily-life activities daily-life activities assessment symptoms
No. of items 7 8 2 2
No. of misfitting items 2 0 0 0
Person separation 0.90 1.94 1.30 0
Mean item location 0 0 0 0
Mean person location -1.09 -0.88 0.65 -1.67
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Table 4. Fit statistics for the Catquest-9SF, 10 and 12 items to the Rasch model

Item description

Infit mean square

Catquest-9SF Catquest-9SF Catquest-9SF plus
plus driving item driving and

symptoms items
Read newspaper 0.76 0.76 0.72
Recognize faces 1.22 1.24 1.23
Prices when shopping 0.86 0.87 0.88
Walk on uneven ground 0.98 0.99 0.98
Needlework 0.91 0.92 0.92
Seeing text on TV 1.21 1.23 1.25
Hobbies 1.01 0.98 0.94
Daily-life activities in general 0.86 0.86 0.84
Satisfaction with vision 1.19 1.16 1.11
Difficulty while driving NA 0.97 1.22
Visual disturbances NA NA 0.93
Headlights, lamps, sunlight reduce vision NA NA 0.94

Infit mean square, information weighted mean square fit statistic, all items are within the desired range (0.7-1.3); NA, not applicable.

disability). The items from the secondary dimension
(six frequency items) were best eliminated, which
left a set of 13 items in which one item (item no. 4
from the original 19 items) continued to misfit (last
remaining frequency item). Following its deletion,
there were 12 items (9 items identical to the
Catquest-9SF, 2 symptoms items and 1 driving item)
in the core questionnaire (Table 4). Because all items
fit the construct, this suggests that a 12-item version
of Catquest is a valid measurement instrument. This
instrument includes visual disability, global rating,
driving and symptoms items. The major difference is
the inclusion of items from the symptoms domain
that did not fit in the Swedish Rasch re-validation of
the Catquest. To be more in line with the Catquest-
9SF, we could reduce this to the same nine items
with an optional 10th item being driving.

Phase Il - Assessment of the
Catquest-9SF questionnaire

Overall performance

The person separation was adequate indicating that
the Catquest-9SF could differentiate between several
strata of participant ability (Table 2).

Unidimensionality

None of the items misfit indicating that they were all
contributing to the measurement of the underlying
construct (Table 2). PCA of the residuals showed that
the variance explained by the measures was compa-
rable for the empirical calculation (65.0%) and by
the model (63.7%). The unexplained variance
explained by the first contrast was 1.7 eigenvalue

units. Taken together these findings indicated that
the Catquest-9SF was unidimensional.

Differential item functioning

Two items showed minimal DIF. Participants await-
ing cataract surgery in their first eye were more sat-
isfied (0.86 logit) with their vision than those
awaiting surgery in the second eye. Similarly,
women rated the item ‘seeing to walk on uneven
ground”’ 0.50 logit easier as compared with men.

Item hierarchy and targeting

Figure 1 shows distribution of participants’ ability
and item difficulty measures of the Catquest-9SF.
There was a fairly even spread of items along the
variable and the participant ability demonstrated a
15.5 logits spread (—8.3 to 7.2 logits; mean = —0.84);
the levels of visual disability were on average lower
than the mean difficulty of the Catquest-9SF items
(set by convention at 0 logit). Item difficulty demon-
strated a 5.11-logit spread (—2.94 to 2.17 logits), and
the items showed slight mistargeting indicating that
the items were easy for the visual abilities of the
participants. The most difficult item was ‘satisfaction
with one’s present vision’ and easiest was ‘recogniz-
ing faces of people’.

Therefore, the Catquest-9SF questionnaire
showed good person separation, slight mistargeting
and unidimensionality and was free of any large DIF.

Comparison of the Catquest-9SF and 10
and 12 item reduced versions

Table 4 provides the fit statistics for each item
included in the Catquest-9SF, 10 (adding the
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Figure 1. Person-item map of the Catquest-9SF. The participants (represented by the # symbol) are on the left of the dashed line with
less disabled participants located at the bottom of the map. Items are located on the right of the dashed line, and more difficult items are
also located at the bottom of the map. Each ‘# and each ‘.’ represents two and one participant, respectively. M, mean; S, 1 SD from the

mean; T, 2 SD from the mean.

driving item) and 12 item (adding the symp-
toms items) versions. All items fit the Rasch model
in each of the versions as evidenced by acceptable
infit statistics suggesting that the items were con-
tributing to the measurement of the underlying

© 2009 The Authors

construct. As described in the aforementioned, the
Catquest-9SF has adequate person separation
reliability.

The addition of single driving item (visual dis-
ability) to Catquest-9SF improved the person
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separation, albeit marginally. However, targeting
worsened further (to —0.96 logit).

In comparison, further addition of two symptoms
items (visual disability) to the 10 items (Catquest-
9SF plus driving item) increased the person separa-
tion by a large amount (0.45) and improved targeting
marginally (by 0.06 logit). However slight mistarget-
ing persisted.

Criterion validity

Binocular visual acuity (habitual) showed a fair, sta-
tistically significant correlation with the Rasch
scaled Catquest-9SF score (r=0.21, P =0.002).

DiscussION

In its original form, the Catquest questionnaire was
not unidimensional as was evidenced by large
numbers of misfitting items (all those assessing fre-
quency of performance of an activity). This was
further supported by PCA of the residuals. The
finding that the native Catquest questionnaire lacked
fit to the Rasch model substantiated the findings of
the previous Rasch analysis of the questionnaire.'
However the frequency of performing an activity was
included in the original development process with
the reasoning that the importance of an activity could
be gauged by the frequency of its performance.' Nev-
ertheless both the studies bear out that people
acknowledge the frequency or the importance of an
activity when they respond to disability questions
making the information from asking the frequency of
an activity redundant. Misfitting items such as the
frequency items in the Catquest questionnaire
induce measurement noise and do not contribute to
the underlying construct; rather are influenced by
attributes other than the underlying construct.*** As
noted in the methods, such misfitting items are best
deleted** and following deletion, the Catquest ques-
tionnaire had 12 items that comprised of disability (7
items), global rating (2 items), symptoms (2 items)
and driving (1 item). Although the disability aspect
of the items was similar to the Catquest-9SF, the
symptoms and the driving item fit the Rasch model
in the Australian cataract patients. However, given
the fact that the Catquest questionnaire has only
been recently re-validated using Rasch analysis
(although in a different population), we considered
it appropriate to use the pre-existing Catquest-9SF
so as be able to draw suitable comparisons. Addi-
tionally as mentioned in original development study
of the Catquest questionnaire,’ the evaluation of the
questionnaire was made using a decision tree, and
the most important part was the seven disability
items that formed the core aspect of the Catquest-

9SF™ and is consistent with the results of the present
study.

The analysis then focused on the performance of
the Catquest-9SF. The questionnaire behaved well
and it appears to be a short, reliable, valid and uni-
dimensional measure to assess the visual disability
in Australian cataract patients. However the target-
ing of item difficulty to patient ability was better in
Swedish cataract patients as compared with the
Australian cohort suggesting that the items were
more suited to assess the visual difficulties of the
former (where it was developed) than the latter.
This occurs because targeting is sample-dependent,
as speculated in the earlier study. As noted in the
methods, our participants completed the Catquest
questionnaire preoperatively only and at present
we do not have postoperative data. Despite the
absence of this data, one could speculate that the
poor targeting observed preoperatively would only
worsen postoperatively and one could foresee a
ceiling effect as a result of improved visual func-
tioning. The relatively lower difficulty of items for
our participants preoperatively does not indicate
that they did not have any visual disability because
all the participants were drawn from the cataract
surgical waiting list and so by definition all suf-
fered visual disability resulting from cataract**’ as
has been shown previously.”” Nonetheless, the
profile of the participants in the present study is
likely to be representative of cataract populations at
public hospitals in any capital city of Australia. The
mean age and gender distribution being compa-
rable in the present and the Swedish study, one of
the reasons for the mistargeting in the present
study is perhaps related to the higher mean visual
acuity (0.22 logMAR or 6/9.5-) of the participants
in this group. Furthermore the threshold for cataract
surgery in Australia has lowered over the recent
years.*®

There was no large DIF for any of the items in
the present study indicating that the items were
behaving similarly across different subgroups of
participants. However, two items showed minimal
DIF. Of these, the item ‘seeing to walk on uneven
ground’, consistent with the previous Rasch analy-
sis, was more likely to be endorsed by women.
Although the removal of this item would have
resulted in a small reduction in the person separa-
tion (from 2.28 to 2.15), it was still retained in the
questionnaire, as the DIF was minimal. One pos-
sible explanation for the DIF for this item is fre-
quency of performance of this activity — walk on
uneven ground. Traditionally, more men than women
(62% vs. 38%) drove and so it is possible that men
did not do much of outdoor walking as much as
women and therefore women came across more
uneven ground than men.

© 2009 The Authors
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The Catquest-9SF showed excellent precision in
the Australian cohort indicating that it can reliably
distinguish between several groups of participants
and are sufficiently reliable for individual patient
use.'! This finding is similar to the previous Rasch
validation study of the Catquest questionnaire.'
Measurement precision is determined by the number
of units into which the range is divided and is defined
mainly by the number of items in the questionnaire. It
is difficult to have satisfactory measurement precision
with a small number of items.*® Attempts to create
short-form questionnaires from other questionnaires
have resulted in minimum item sets of 12 items for
the visual disability assessment, 16 items for the
activities of daily vision scale and 10 items for the
VF-14.°* However, both the ADVS and VF-14
showed poor targeting and the VF-10 required addi-
tional new items to optimize measurement.*** In
comparison, the excellent precision of the Catquest-
9SF is appropriate for most research purposes and so
makes it a good choice for assessment of visual dis-
ability in cataract patients in future studies.

In contrast to the previous Rasch analysis of the
Catquest questionnaire'* and research in quality of
life instruments where symptoms and disability
failed to tap the same latent trait,*° the symptoms
items, however, fit the Rasch model of the Catquest
questionnaire in the Australian cataract patients. This
indicates that the symptoms items are also contribut-
ing to the measurement of visual disability in the
cataract patient. One could argue a loss of face valid-
ity, but the data clearly show the same latent trait is
being tapped so the symptoms items can be retained,
although only in this population. The addition of
the two symptoms items improved the person sepa-
ration (2.73) as well as targeting (—0.80 logit) of the
Catquest-9SF (making it 12 items). However the
addition of the single driving item to the Catquest-
9SF did not alter the person separation (2.31) much
but worsened the targeting (-0.96 logit). Based on
these findings, if a user is looking for higher preci-
sion, he/she could consider using the two additional
symptoms that would help distinguish relatively
greater number of groups of participants. Otherwise,
the user of Catquest should revert to the Catquest-9SF
that has been shown to be valid in two populations
now. For the Australian, or similar, population an
optional additional driving item could be included.

Although the actual item difficulty estimates of
the Catquest-9SF in this study were different from
the previous Rasch analysis of this questionnaire, the
diffculty hierarchy (rank order) was quite similar
between the two studies.'* Such visualization of the
ordering of items is possible with Rasch analysis but
is not available with the classical test theory. This
finding provides support for comparability of the
Catquest-9SF questionnaire across different cataract

© 2009 The Authors

populations and the robustness of the present
findings.

The Catquest-9SF' represents the state of the
art for the measurement of visual disability, likely
superior to the Rasch-analysed versions of the
ADVS® and the VF-14° and certainly superior to any
non-Rasch-analysed visual disability instruments.
In conclusion, Rasch analysis revealed that the
Catquest-9SF questionnaire is a robust, unidimen-
sional measure largely free of DIF that worked well
in Australian cataract patients.
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