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Note: We have written an article which has been accepted for publication. We will write
another article about quality of life questionnaire in stroke patients soon.

A Rasch analysis of a self-perceived change in quality of life scale in patients with
mild stroke

Abstract

A Rasch analysis was used to assess the unidimensionality and appropriateness of the
scoring level of a 13-item self-perceived change in quality of life scale (CQOL) for stroke
patients. A total of 158 patients with mild stroke completed the CQOL themselves at
home. The results showed that a unidimensional CQOL can be created by deleting the
three items related to speaking, vision, and thinking. The 4 scoring categories of the
shortened scale were deemed appropriate from the analysis. These results provide
preliminary evidence of the 10-item CQOL in assessing self-perceived change in quality
of life in stroke patients. Further studies are needed to examine the test-retest reliability,
criterion validity, and responsiveness of the 10-item CQOL in stroke patients.

Introduction

Stroke patients can be impaired in the physical, social, emotional, and other
health-related quality of life (HRQOL) domains [1]. Even among patients with good
functional recovery, many still decline substantially after discharge from the hospital and
have very poor HRQOL for several years [2, 3]. Longitudinal research into the HRQOL of
stroke survivors is therefore warranted.

Although self-perceived change in HRQOL is critical in the patient-centered
approach to outcome measurement [4, 5], few HRQOL indices directly assess patient's
own perceptions of clinically important changes. Williams and coworkers [6] developed
the Stroke-Specific Quality of Life Scale (SS-QOL) and found that there were 12 domains
that were reliable, valid, and responsive in stroke patients: energy, family roles, language,
mobility, mood, personality, self-care, social roles, thinking, vision, upper extremity
function, and work/productivity. These authors constructed a 13-item scale (i.e., the 12
items based on the aforementioned 12 domains and an item relating to the overall QOL),
called the change of QOL (CQOL). The patients were asked to rate the items, compared
with their QOL prior to stroke, as ‘a lot worse = 1°, ‘somewhat worse = 2’, ‘a little worse
=3, or ‘the same = 4’. The CQOL currently is the only instrument measuring stroke
patients’ self-perceived change in HRQOL. However, its psychometric properties in
stroke patients were largely unknown.

Rasch analysis is useful in testing whether items from a test measure a
unidimensional construct [7, 8], which is required to justify the summation of scores. It is
also useful in determining appropriateness of the scoring levels of a scale, which refers to
whether or not participants can be differentiated by their responses as clearly as the levels
allow [9]. In addition, Rasch analysis provides the person separation statistic and targeting
information [10, 11]: The former can be used to evaluate the extent to which a
questionnaire can distinguish those with different levels of HRQOL, and the latter, to
examine the extent to which the items of a questionnaire are of appropriate difficulty for
the participants studied. This study used a Rasch analysis to assess the unidimensionality,
appropriateness of the scoring level, person separation, and appropriateness for the sample
(targeting) of the CQOL for stroke patients.
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Methods
Subjects
Participants were recruited from the registry of the Quality of Life after Stroke
Study in Taiwan between December 1, 1999 and December 31, 2001. Details of the
selection procedures have been reported elsewhere [12].

Instruments

The Chinese version of the CQOL was used in this study. The CQOL was
translated from English into Mandarin Chinese based on general procedure [13]. The
Canadian Neurological Scale (CNS) was used to assess severity after stroke [14]. The
score ranges from O to 11.5. The Barthel Index (BI) is a measure of the severity of basic
activities of daily living (ADL) function [15]. The total score is a simple additive
summary score across 10 items. Its score ranges from 0 to 20.

Procedure

The patients completed the CQOL questionnaire themselves at home. Initial stroke
severity was ascertained from applying the CNS retrospectively to medical records. An
occupational therapist administered the BI to the patients and their caregivers in a
face-to-face interview.

Data analysis

The unidimensionality of the CQOL was examined using the Rasch rating scale
model [8] with the WINSTEPS computer program [16]. To examine the
unidimensionality of the CQOL, the infit and outfit statistics were used to examine
whether the data fit the model’s expectation. Items with infit or outfit mean square error
(MNSQ) greater than 1.3 indicated potential misfits [11, 17]. Furthermore, when items fit
the model’s expectation, the residuals (observed scores minus expected scores) should be
randomly distributed. A principal component analysis was conducted to verify whether
any dominant component existed among the residuals. If dominant components were
found, the unidimensionality assumption was violated.

We examined the Rasch estimates of the intersection parameters of each item of the
CQOL to see if the scaling levels were adequate. Whether the items of the CQOL cover
the full range (extent) of self-perceived change in HRQOL was verified by examining the
gaps between the item difficulties along the item hierarchy. In addition, the person
separation statistic refers to the ratio of spread in item difficulties to the error in
estimating them. A value > 2.0 is acceptable [10]. Furthermore, the average person
measure was used to determine the extent to which the set of items is of appropriate
difficulty for the patients. An absolute average person measure > 0.5 indicates slight
mistargeting [10].
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Results

A total of 158 patients who had a stroke within the previous 6 to 12 months and who
were living in the community participated in this study. The patients had mild to moderate
severity at admission as shown by their CNS scores. The BI scores indicated that patients
were slightly limited in basic ADL. Detailed characteristics of these patients are shown in
Table 1.

Three items (i.e., speaking, vision and thinking) were found to be poor-fitting (both
infit and outfit MNSQs larger than 1.3) and were deleted from further analysis. Table 2
shows the estimates of overall difficulties, infit MNSQ and outfit MNSQ for the 10
remaining items. A principal component analysis on the standardized residuals of
Rasch-transformed scores revealed no dominant principal component (the first and the
second components accounted for only 25% and 16% of the residual variances,
respectively). These results suggested that the shortened 10-item CQOL constitutes a
unidimensional construct measuring self-perceived change in HRQOL.

The Rasch estimates of the three intersection parameters were -1.16, -0.54 and 1.70,
respectively, all with a standard error of 0.09. As the range of the intersection parameters
(2.86) was rather wide compared with the standard deviation for person measures (1.99),
the 4-level scaling of the shortened 10-item CQOL was considered appropriate.

No floor or ceiling effects were found since only 16 (10%) of the 158 patients had
extreme scores (7 receiving the highest possible score and 9 receiving the lowest possible
score). The person separation index (3.12) was satisfactory, indicating that the scores on
the shortened 10-item CQOL could distinguish four distinct levels (strata) of change in
HRQOL. Furthermore, the average patient measure was close to zero (-0.03), indicating
that the items were well targeted to the sample [10]. Figure 1 shows that the estimated
perceived changes of the patients were well scattered throughout the possible score range
of the shortened 10-item CQOL and that there were no substantial gaps between the item
difficulties (the extent of change in HRQOL) along the item hierarchy.
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Discussion

Our study found that a unidimensional CQOL can be created by deleting the three
items related to speaking, vision, and thinking. The total score of the shortened CQOL
scale can be used to represent, on a single dimension, a patient's perception of change in
HRQOL. A higher score indicates a smaller degree of self-perceived change in HRQOL
before and after stroke. From the substantive point of view, it often does not make sense
to combine items from separate (or distinct) domains to gauge performance on a single
scale. However, the shorten scale for the overall CQOL for stroke patients proposed in
this study was supported by the Rasch analysis and it can be expected to yield more
precise estimates of changes in QOL for stroke patients at a given level of limitation, and
translate into clinically sound decision regarding treatment.

The energy item was located in the highest part of item difficulty (with highest
difficulty logit), indicating the greatest self-perceived change in HRQOL as compared
with the rest of the items, while personality had the lowest difficulty logit. The ordering of
the items of shortened CQOL generally follows clinical expectations (e.g., the patients
perceived more change in “mobility” and “work/productivity” than in “self-care”). These
results are useful in a patient-centered approach. For example, the ordering of the items
can help determine treatment priority in clinics. The clinicians may establish their
treatment plans based on the extent and hierarchy of change in HRQOL perceived by their
patients.

The validity of assessing change in HRQOL over time may be threatened if stroke
patients experience a response shift in perceptions and internal standards [18,19]. They
may judge their subjective health to be relatively stable despite large changes in objective
measures of health, or alternatively, judgments of health may change in a situation where
there is no objective change in health, because the standard of good health has shifted
according to new information. In addition, the implicit theories of change in subjective
judgments of change from a previous state may have an influence on assessing change in
HRQOL over time [18]. Accordingly, further studies are needed to examine how response
shift and the implicit theory of change affect the measurement of change in HRQOL.

Our results provide good evidence of unidimensionality and appropriateness of
scaling of the shortened 10-item CQOL in mild stroke patients. In addition, the 10 items
were well targeted to the sample and covered a comprehensive range of self-perceived
change in HRQOL in our patients. To comprehensively validate the shortened 10-item
CQOL, further studies are needed to validate the scale in stroke patients with
characteristics different from those recruited for this study (e.g., patients having had a
stroke within 6 months and patients with moderate or severe disability) and to examine its
test-retest reliability, criterion validity and responsiveness. Furthermore, because patients’
cognitive function plays an important role in assessing their self-perceived change in
HRQOL, cognitive function, especially memory, of the subjects should be assessed in
future validation studies.
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Table 1. Characteristics of the patients with stroke (N = 158)

Characteristics
Gender Male 61%
Age Mean years (SD) 62.7(11)
Diagnosis Cerebral hemorrhage 46 (29%)
Cerebral infarction 112 (71%)
Side of hemiplegia Right 44%
CNS score at admission Median (lower-upper quartile) 8 (6.5-10.5)
Days after stroke at interview Mean (SD) 257 (92)
Assessment results in the community
BI score Median (lower-upper quartile) 100 (95-100)

10-item CQOL raw score Median (lower-upper quartile) 15 (6-24)
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Table 2. Difficulty (extent of self-perceived change in HRQOL), standard error (SE), and
infit and outfit statistics of the modified 10-item CQOL

Item* Difficulty SE Infit Outfit

logit MNSQ MNSQ
Energy 1.10 0.14 1.29 1.47
Upper extremity function 1.00 0.14 0.81 0.74
Mobility 0.97 0.14 0.89 1.15
Work/productivity 0.19 0.13 0.97 0.92
Social roles 0.18 0.13 0.96 0.80
Family roles 0.01 0.13 1.04 0.86
Mood -0.53 0.13 1.00 1.13
Overall quality of life -0.63 0.13 0.92 0.82
Self-care -1.01 0.13 0.92 0.82
Personality -1.28 0.13 1.20 1.31

* The items are arranged in descending order of self-perceived change in HRQOL.
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Figure 1. Observed average logits (the extent of self-perceived change in HRQOL) by
scaling level of each item of modified 10-item CQOL and patient distribution. The items
are arranged in descending order of self-perceived change in HRQOL. The scaling levels
(1, 2, 3, and 4) indicate ‘a lot worse’, ‘somewhat worse’, ‘a little worse’, and ‘the same’,
respectively. The axis at the bottom of the figure (as well as the one on top) indicates the
location of persons on the logit scale. The two rows of digits beneath indicate the number
of persons at that location, with the top row standing for units of 10 and the bottom one,

units of one.



