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The Washington Psychosocial Seizure Inventory (WPSI) clinical scales were developed via an empirical item selection approach
and have been used widely to measure aspects of psychosocial functioning of patients with epilepsy. However, these empirically
derived clinical scales have not been assessed psychometrically using a modern item response theory-based model. The goals of
this study were to: (1) evaluate how items in each clinical scale performed in such a way as to represent the underlying constructs
being measured; and (2) derive a shorter version while maintaining measurement precision. WPSI item response data from 145
adults with epilepsy collected for an evaluation study of an intervention to pact negative attributional style in epilepsy were used.
The dichotomous Rasch model suitable for the true–false response choices was used to analyse each clinical scale separately.
Most items within each scale fit the measurement model well, with very few exceptions. All items, therefore, were retained.
A method, based on computerised adaptive testing (CAT), is offered for shortening the WPSI using a psychosocial outcomes
item bank derived from the study. Individuals’ specific levels of functioning are used to derive measures of their psychosocial
functioning with a minimum number of items.
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INTRODUCTION

The Washington Psychosocial Seizure Inventory
(WPSI)1 was for many years the only standardised
psychological instrument designed specifically for
testing adults with epilepsy. As such, it has been
used by many professionals in the field of epilepsy
to identify psychosocial problems associated with the
condition. To date, over 60 articles have been written
on the WPSI (see Dodrill2 for a review to that date),
and it has been translated into several languages.

The WPSI was developed in 1978 by researchers at
the Epilepsy Center of the University of Washington,
School of Medicine. Dodrill and Batzell3 states that
after considerable work in the area, including pilot
studies, he and his colleagues were able to identify
the seven psychosocial areas which later became the
scales of the WPSI (an overall index was also included,

thus yielding eight scales). Next, an item pool was
created for each scale, “with items tested for clarity
and for minimal overlap” (Dodrillet al.1, p. 124).

The authors state that the final scales of the WPSI
were determined on an empirical basis1. They say that
this approach was chosen, “because it has proven very
successful with patient groups with such tests as the
MMPI” (Dodrill et al.1, p. 127). The empirical ap-
proach utilised differs from that used by the authors
of the MMPI, however. In the latter, items were se-
lected for the test that were able to distinguish known
groups, that is to say they reflected statistically sig-
nificant differences between a criterion group of sub-
jects with known pathology and control subjects4. On
the WPSI, items were chosen which correlated sig-
nificantly with ratings obtained from professionals on
what was called the Professional Rating Sheet. Thus,
Professional Rating Sheet scores were used as criteria
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or external validators. Dodrillet al.1 conclude that,
“in this fashion, each scale was composed on a purely
statistical basis regardless of the content of the items”
(p. 129). Three validity scales modelled after those of
the MMPI5 were added to the original scales to iden-
tify unreliable responses.

The authors of the WPSI1 report test–retest relia-
bility coefficients ranging from 0.66 to 0.87. Internal
consistency was assessed by the split-half method with
coefficients of from 0.68 to 0.95 obtained1. Criterion
validity was established by comparing scores on the
WPSI with ratings by professionals, yielding coeffi-
cients from 0.50 to 0.751.

Langfitt6 evaluated the psychometric properties of
the WPSI with a sample of 71 patients and com-
pared the group’s scores on the WPSI to those on
two measures of quality of life, the Epilepsy Surgery
Inventory-55 (ESI-55)7 and the Sickness Impact Pro-
file (SIP)8. Cronbach’s alpha coefficients ranged from
0.62 to 0.94 for the WPSI clinical scales. Face va-
lidity was established by comparing how two raters
classified the WPSI’s items as belonging to the 10
domains of quality of life outlined by Hermann9. A
Kappa coefficient10 of 0.58 was obtained, indicat-
ing low to moderate agreement between raters. A
method of measuring content validity was used in
which, using the two raters’ results, the 10 domains
were collapsed into three (physical functioning, psy-
chological functioning, and role activities) and the
WPSI’s scores on the three domains were compared
to similar scores for the ESI-557 and the SIP8 in a
3 × 3 table usingχ2. A χ2 of 60.1 (P < 0.0001) was
obtained, suggesting that the three measures differed
markedly in the distribution of their items across
domains. Construct validity was measured using the
multitrait–multimethod technique11, with the three
instruments as methods and domains scores on emo-
tional, interpersonal, and vocational adjustment as
traits. Coefficients of 0.47, 0.50, and 0.77 were calcu-
lated for the WPSI and ESI-55 vocational adjustment,
interpersonal adjustment, and emotional adjustment,
respectively. Coefficients of 0.55, 0.61, and 0.62 were
obtained for the same domains of the WPSI and SIP.
Criterion validity was assessed using general linear
model, one-way ANOVA. Total scores for the mea-
sures were compared to known group differences via
relative efficiency ratios12 using the overall psycho-
logical functioning scale on the WPSI as a reference
measure. Relative efficiency ratios of 2.63 and 2.16
for the ESI-55 and SIP, respectively, were determined.
Langfitt6 concluded that the EPI-55 and SIP were
preferable to the WPSI for measuring quality of life.

That the WPSI did not fare well psychometrically
when criterion validity was assessed using quality of
life measures is not necessarily surprising and can be
supported using conceptual arguments. Although, the

WPSI’s use was extended to measuring quality of life
during its second decade2, the move was met with
some controversy. Selai and Trimble13 make the ar-
gument that an instrument designed to measure qual-
ity of life should have patient input on item selection,
because “patients can best identify the issues relevant
to their quality of life” (p. 335). That patients do not
appear to have been involved directly in item selec-
tion runs counter to the current philosophy of quality
of life that patients can best identify issues relevant
to their own lives14, 15. Selai and Trimble13 note ad-
ditional shortfalls of the WPSI; that it is long and that
its administrators must be trained. Hauser16 argues
against the WPSI’s use with a wide range of people
with epilepsy, saying that it is best used for what it
was originally designed, namely screening patients at
referral centres for severity of psychosocial problems.

The present study has two aims. The first is to
provide an objective assessment of the WPSI’s psy-
chometric properties using methods that go beyond
traditional means of testing validity and reliability.
Although the validity and reliability of the instrument
have been addressed in the past, largely by its au-
thors, the conceptualizations of validity and reliability
used were limited. Extensive assessment performed
by outside, and therefore presumably more objective,
sources would allow more confidence in the WPSI’s
use. We applied the dichotomous Rasch model17–21,
one-parameter logistic model, to the clinical scales of
the WPSI to gain a better understanding of what its
scales are measuring.

The study’s second aim is to explore solutions to
two criticisms of the WPSI outlined earlier; that it
is long and that it must be interviewer administered.
The Rasch model will be used to determine whether
a shorter form of the WPSI can be developed that is
at least psychometrically sound as the current version.
Validity of each clinical scale will be determined by
examining how the items perform to represent each
psychosocial functioning construct. Items found not
to be contributing significantly to the WPSI’s con-
structs will be retooled or removed and the instrument
re-calibrated. A measure of reading difficulty termed a
Lexile (developed for MetaMetrics of Durham, NC)22

will be calculated for each WPSI item to measure
its reading difficulty. This will be done to determine
the requisite reading skills needed to comprehend the
WPSI items.

METHOD

Participants

The data, from 145 adults with epilepsy living in
the City of Chicago, were collected for an evaluation
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study of an intervention to impact negative attribu-
tional style in epilepsy23. Participants were recruited
via letters of solicitation passed out to patients check-
ing into hospital-based comprehensive epilepsy clin-
ics over a 2-month period. Potential participants were
given a telephone number to call via which they were
screened to see if they met the study’s inclusion cri-
teria, age 18 years or older, no history of mental
retardation, and a diagnosis of epilepsy made by a
physician.

Measure and procedures

The WPSI contains 132-item true–false questions.
Test items are all short and written in simple language
and as a rule take only 15–20 minutes to complete.
Its eight scales capture the types of psychosocial
concerns commonly seen in epilepsy: family back-
ground (11 items), emotional adjustment (34 items),
interpersonal adjustment (22 items), vocational ad-
justment (13 items), financial status (7 items), adjust-
ment to seizures (15 items), medicine and medical
management (8 items), and overall psychosocial
functioning (57 items). These scales are scored
dichotomously.

Individual participants were given the WPSI un-
der the supervision of Masters-level students trained
in administering the instrument. Demographic and
clinical information were gathered at the same
time. WPSI data were collected before and after
the intervention to measure overall psychosocial
functioning. Pre-test data were used in the present
study.

Demographic and clinical information was collected
to assess the degree to which participants in the study
represented what we know about adults with epilepsy
in the United States. Demographic variables measured
were age, gender, marital status, and employment.
Clinical variables were age at onset of seizures and
seizure type.

Fig. 1: Persons and items jointly placed and ordered on the same psychosocial outcome continuum based on the Rasch
dichotomous model.

Analysis

Rasch model

The dichotomous Rasch model17, 22, suitable for the
true–false response choices of the WPSI items, was
used to analyse each clinical scale separately. The
WINSTEPS computer program24 was used for Rasch
analyses.

The dichotomous Rasch model was originally
devised to construct ability tests based in the lo-
gistic response model that fully warrants objective
measurement17. It specifies through log-odds that the
probability of response of personn to the itemi is
governed by the locationB of the subject (person
measure) and the location ofD of the item (item cal-
ibration) along a common measurement continuum:

log

[
Pni1

Pni0

]
= Bn − Di

wherePni1 is the probability of a “true” response to the
item i andPni0 is the probability of a “false” response.
WhenBn > Di, there is more than a 50% chance of
a “true” response. WhenBn = Di, the chance for a
“true” response is 50%. WhenBn < Di, the probabil-
ity is less than 50%. Each facet in the model (B, D)
is a separate parameter. For instance, a person with
more ability than another has a higher probability of
completing a task, and thus has a higher measure.

This linear relationship between the log-odds, pa-
tient level and WPSI item locations allows us to estab-
lish an underlying dimension on a continuum, along
which respondents and items can be jointly placed,
ordered, and compared (seeFig. 1). It provides in-
terval scale person measurement and item calibration,
in which the person measures are independent of the
items used to estimate them, and the item calibrations
are independent of the distribution of person mea-
sures. It is this property that allows us to validate the
difficulty ordering of each clinical scale (from less to
more) and establish objective definitions of the WPSI
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scales. This allows us to examine the content and de-
gree of magnitude of questions along the continuum,
and thereby better understand and define what is being
measured.

Item statistics

In order to determine the spacing of each estimate,
an associated standard error was calculated for each
item. Other separation indices, indicating the extent
to which items and persons identify a useful variable
line, were also calculated. The person separation in-
dex gives the sample standard deviation in standard
error units; it equals the square root of the ratio of true
variance of person measures to the error variance due
to person measurement imprecision. The item separa-
tion index indicates how well items spread along the
variable line by giving the item standard deviation in
calibration error units. Reliability (R) of person and
item separation is provided by considering the rela-
tionship betweenR and separation (SEP) as:

R = SEP2

(1 + SEP2)

Person separation is the ratio of an estimate of the
standard deviation (from which bias due to measure-
ment error has been removed) to the root mean square
standard error over persons. The person separation
statistic provides the number of root mean square
units differentiating persons and indicates how well
the items can separate persons. In practice, one seeks
a separation index of at least 2.0, as this would reflect
the ability of a given instrument to differentiate three
distinct groups of people (e.g. high, medium and
low) on constructs such as aspects of psychosocial
functioning in epilepsy.

Fit statistics

The Rasch model specifies that all items in a test or
scale measure the same trait, which means that the test
or scale is one-dimensional. Several indices are avail-
able to examine the fit of data to the model. These
fit statistics provide evidence regarding the validity of
the Rasch model and indices of the coherence of items
to a single construct. The outfit mean square (MNSQ)
statistic provides an index of the mean square resid-
ual difference between the observed and expected re-
sponse patterns. The infit MNSQ statistic is a weighted
mean square with weights proportional to the variance
of the squared residuals and is less sensitive to out-
lying unexpected responses. The expected value for
both of these mean square statistics is 1.0.

In the case of persons, fit statistics allow us to iden-
tify participants whose responses are somewhat un-

expected or unusual. Clearly, misfitting observations
can be identified for diagnostic purposes and correc-
tive action taken when needed. In the case of items,
fit statistics identify the extent to which an item con-
tributes to the unidimensionality and additivity of the
scale as a whole. If the fit is unacceptable, the data can
be improved by eliminating the items that show a poor
fit (and in theory, the persons that have a poor fit, as
well). Thus, after eliminating misfitting items, the re-
fined scale is assumed to be one-dimensional. It should
be noted that the misfitting items identified by Rasch
analysis should be examined carefully. They can ei-
ther be kept for conceptual or practical reasons or set
aside and analysed separately for clinical interest.

Lexile analysis

Lexiles are based on sentence length and word fre-
quency in popular literature, with higher values in-
dicating higher levels of reading difficulty. Since a
Lexile measure refers to text readability, its primary
utility is to forecast what happens when readers con-
front text.

The Lexile values of each WPSI item were obtained
using the Lexile Analyser program. The possible range
of these values is from somewhat below 0 to 1600.
A Lexile value of 300 corresponds to a second-grade
level of reading difficulty (UK year 2), 400 to
third-grade level (UK year 3), with 1300 being equiv-
alent to a high-school-graduate level (UK year 12).

RESULTS

Demographic and clinical characteristics of
the sample

Mean age of the sample at testing was 39.6 years
(SD = 10.9) (range 18–69 years). About the same
percentage (50%) was male and female; 42.9% Black,
45.1% White, and 13% other. Fifty-six percent of
participants said that they were single, 25.6% mar-
ried, 15.2% separated or divorced, and 3.2% widowed.
Percentage frequencies for employment status were:
59.8% were unemployed, 27.6% employed, 4.7% re-
tired, 3.9% student, and 3.9% homemaker. The mean
age at onset of seizures was 15.9 years (SD= 11.2).
The percentage frequency of types of epilepsy in the
sample was 67.7% for generalised epilepsy and 32.3%
for partial epilepsy.

The frequency of categories of most demographic
and clinical variables measured was consistent with
national norms for persons with epilepsy. The study
sample was comparable to the population of persons
with epilepsy as a whole with respect to gender ra-
tio and marital status25, 26. The sample approximated
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Table 1: List of misfitting items and their item fit statistics by clinical scale.

Scale/item Outfit MNSQ Infit MNSQ

Family background
24. Are your free from problems with your family? 1.20 1.80

Emotional adjustment
110. Do you have a chance for vocational advancement? 1.27 1.42
59. Have you engaged in sexual practices which cause you concern or worry? 1.22 1.47
37. Do you need immediate psychiatric care? 1.10 1.36

Interpersonal adjustment
44. Do you feel most people are phony or insincere? 1.18 1.42
79. Are you comfortable being alone despite possible seizures? 1.20 1.30

Vocational adjustment
102. Would you like to be closer to public transportation? 1.26 1.42
15. Do you often have trouble sleeping? 1.30 1.40

Financial status
42. Do you usually feel rested when you awake? 1.72 3.35

Adjustment to seizure
125. Have you ever been teased because of your seizures? 1.34 1.65
92. Are you fearful of accidents? 1.29 1.58

Medicine and medical management
63. Do you often feel restless? 1.12 1.51
62. Do you frequently have trouble remembering to take your medications? 1.32 1.39
72. Do you feel your seizures are being controlled as well as they can be? 1.20 1.31

Overall psychosocial function
124. Are you satisfied with your employment situation? 1.21 1.50
132. Did you feel secure in the home in which you grew up? 1.15 1.39
2. Were you usually happy as a child? 1.13 1.31

MNSQ, mean square.

the general population of persons with epilepsy in
terms of age at onset of seizures and seizure type
experienced26. The study population differed from the
population of persons with epilepsy as a whole in
its higher rate of unemployment and its overrepre-
sentation of Black and under representation of White
participants26.

Rasch analysis

The ideal mean square (MNSQ) value is 1.0 (i.e. ob-
served variance= predicted variance). However, lim-
ited unexpected variance is allowed. For this study, an

Table 2: Item statistics for the original and shortened WPSI clinical scales.

Scale Original (shortened)

Number of items Person Item

Separation Reliability Separation Reliability

Family background 11 (10) 3.91 (1.95) 0.94 (0.79) 1.02 (0.89) 0.51 (0.44)
Emotional adjustment 34 (31) 5.09 (5.03) 0.96 (0.96) 2.35 (2.37) 0.85 (0.85)
Interpersonal adjustment 22 (20) 3.49 (3.64) 0.92 (0.93) 1.67 (1.63) 0.74 (0.73)
Vocational adjustment 13 (11) 2.28 (2.12) 0.84 (0.82) 1.34 (1.29) 0.64 (0.63)
Financial status 7 (6) 4.87 (5.46) 0.96 (0.97) 0.84 (0.54) 0.41 (0.23)
Adjustment to seizure 15 (13) 3.11 (3.40) 0.91 (0.92) 1.62 (1.54) 0.72 (0.70)
Medicine and medical management 8 (5) 3.28 (2.98) 0.91 (0.90) 0.96 (0.08) 0.48 (0.01)
Overall psychosocial function 57 (54) 4.38 (4.39) 0.95 (0.95) 2.82 (2.84) 0.89 (0.89)

item with no more than 30% unexpected variance than
the model predicted (i.e. MNSQ values≤ 1.3) was
considered evidence that the same construct was mea-
sured in that item as in the rest of items in the scale
(unidimensionality).Table 1lists items that did not fit
the measurement model by clinical scale. As can be
seen, a few items (Items 15, 42, 125, and 62) had both
infit and outfit MNSQs greater than 1.3 cut-off crite-
rion, indicating that these item did not work well with
the rest of the items in the clinical scale to which they
belonged.

To appraise the extent to which the questions on
each clinical scale fully captured the range of as-
pects of psychosocial outcomes experienced by the
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participants, we also examined the person and item
separation and reliability indices. Indices from both
original item compositions for each clinical scale and a
shortened version (dropping those potential misfitting
items) were compared. The results shown inTable 2
indicate that dropping those misfitting items identified
in Table 1failed to improve person or reliability in-
dices significantly, suggesting that all items could be
retained.

The mean Lexile measure for all 132 items was
419.55 with a SD of 215 (range= 0–1000). This in-
dicates that a minimum of a third-grade reading level
was needed to understand most of the questions.

DISCUSSION

All WPSI clinical scales were found to be acceptably
uni-dimensional. Dropping potential misfitting items
did not improve measurement property dramatically,
suggesting that the items in each scale worked well to-
gether to measure specific underlying constructs. The
reading level required to comprehend WPSI questions
was found to be very minimal, supporting claims that
it could be self-administered.

Although one might argue against the suitability of
the WPSI for assessing quality of life, its long his-
tory of screening patients for psychosocial problems
cannot be overlooked. Screening patients for psy-
chosocial problems can improve treatment outcomes
by recognising the salience of nonsomatic aspects of
the condition that can stall progress, even after seem-
ingly optimal approaches to medical management
have been developed and implemented. The present
study lends support to the soundness of the WPSI for
measuring psychosocial functioning in the domains
that it purports to measure. The instrument held up
well to rigorous psychometric evaluation using a
state-of-the-art measurement model; neither deletions
nor additions of items seemed warranted.

Although the WPSI is sound psychometrically and
can be self-administered safely to persons with at
least a third-grade reading level, its critics are correct
that its length detracts from its appeal as a screening
tool. Because time-consuming test approaches are
not feasible in busy clinic settings, having available a
very brief, practical assessment of clinically meaning-
ful, responsive data is imperative. The fixed-format
computerised version of the WPSI currently in use
presents questions sequentially (one at a time) as they
appear in the traditional paper-and-pencil (P&P) for-
mat and questions are scored in real-time (right after
questionnaire administration). This method fails to
reduce patients’ or administrators’ burdens, however.
Patients still need to answer all the 132 items before
scale scores can be obtained, for example.

Computerised adaptive testing (CAT)27, an item re-
sponse theory-based methodology, coupled with ad-
vanced computer technology, offers some attractive
features to reduce patients’ burden and to arrive at
same level of measurement precision compared to
P&P administration. In CAT, items are selected from
an item bank (e.g. WPSI item pool) on the basis of
patients’ responses to previously administered items.
This process utilises an algorithm to: (1) estimate a
person’s level of the trait being measured (e.g. de-
gree of interpersonal adjustment) based on persons’
responses to the items; (2) select the next best tar-
geted item; and (3) administer the test considering is-
sues such as content coverage and test length. CAT
targets the “difficulty” of items to the psychosocial
functioning “level” of the responding patient. With
CAT, patients need only answer a limited number of
items in order to obtain a measure that accurately es-
timates what would have been obtained had the entire
set of items been administered. For instance, if a pa-
tient answered “yes” to a question like “I can walk
for a mile”, subsequent questions like “I can walk for
a block” would be unnecessary since they would not
provide any additional, useful information. By dynam-
ically tailoring the test to the “level” of physical func-
tioning of individual patients, uninformative items can
be eliminated.

To date, CAT has been used successfully in edu-
cational, licensing and achievement testing, person-
ality assessment, military personnel selection, and
headache assessment, and CAT can reduce test length
without loss of precision. Utilising the WPSI item
pool via CAT to develop a dynamically tailored and
yet shortened version of the instrument obviates a
major obstacle to the WPSI’s usefulness, namely
its length, and allows an effective tool for screening
psychosocial problems to be used in epilepsy treat-
ment centres without sacrificing clinical efficiency.
Once the program has been developed and computer
versions installed in the clinic, staff time can be
saved, because patients can complete the screening
process while they wait to be seen. Patients need
only be directed to the computer screen, where sim-
ple step-by-step instructions are available, and CAT
can automate administration, data recording, scoring
and reporting, thus making clinical application more
practical and efficient.

Clinical screening for psychosocial problems of per-
sons with epilepsy is now considered a standard of
optimal treatment. After years as the mainstay of psy-
chosocial screening, the WPSI has lost ground to in-
struments that have proved to be more streamlined.
We argue that the WPSI is a strong, effective instru-
ment that merits a continued role in epilepsy testing.
CAT offers a simple, modern means of bringing the
instrument up to date by: (1) tailoring measurement to
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individual patients; and (2) allowing testing and scor-
ing to occur in real-time, thus allowing more time for
treatment as time for diagnosis is shortened. Empiri-
cal work on the use of CAT in epilepsy care is both
warranted and needed.
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