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We studied 31 previously validated and newly devel-
oped generic and epilepsy-specific scales to evalu-
ate their usefulness for assessing the impact of
epilepsy and anti-epileptic drug (AED) therapy on
health-related quality of life (HRQOL). Included
were the MOS SF-36 Health Survey, additional
measures of mental health, cognition, epilepsy-
specific perception of control, behavioural prob-
lems, distress, worries and experiences, the
Liverpool Epilepsy Impact and Seizure Severity
scales, and a patient-completed symptom checklist.
Questionnaires were completed twice by 136
patients on AED therapy in a muliticentre study in
the UK. Validity was assessed in relation to disease
severity, defined as time since last seizure, and to
patient-reported symptoms. Statistical analyses to
estimate the contribution of HRQOL information of
each scale relative to that of others were con-
ducted. The 171-item questionnaire could be com-
pleted by out-patients with epilepsy with good data
quality. With few exceptions, generic and epilepsy-
specific measures satisfied psychometric tests of
hypothesized item groupings and scale score reli-
ability (internal consistency and test-retest relia-
bility) and differentiated well between groups of
patients differing in time since last seizure and
in symptom impact, regardless of time since last
seizure. However, scales differed widely in their
validity in discriminating between groups of
patients known to differ clinically. The SF-36 Role
Physical scale best discriminated among groups
differing in disease severity. The epilepsy-specific
Mastery, Impact, Experience, Worry, Distress, and
Agitation scales were among the 10 best measures
in discriminating among groups differing in disease
severity. Generic measures, especially measures
of social and role functioning and mental health,
were best at differentiating groups of patients differ-
ing in symptom impact. Recommendations are of-
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fered for concepts and specific scales most likely
to be useful in future studies of the HRQOL burden
of epilepsy and the HRQOL benefits of AED
therapy.

Key words: Epilepsy, health-related quality of life,
health status assessment, MOS SF-36 Health
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toms, validity.

Introduction

Epilepsy and anti-epileptic drug (AED) therapy have a
major impact on the daily lives of patients. It has
been suggested that the psychosocial problems ob-
served among patients with epilepsy are more handi-
capping than the seizures themselves.! The majority
(61%) of people with epilepsy who responded to a
recent Roper poll indicated that seizures prevent them
from doing things they want to do. They reported
significant problems with holding jobs, seeking work,
and going to school.?

AED therapy, by decreasing seizure frequency and
possibly severity, has the potential to ameliorate the
psychosocial consequences of the disease. However,
therapy may itself cause new problems in daily living
because of adverse effects, interactions with other
drugs, frequent blood sampling, feelings of depend-
ency on a potentially life-long medication regimen,
and financial cost associated with long-term therapy.
Half of the respondents to the 1992 Roper Poll
indicated that they were unhappy about the side
effects caused by medications, and 59% felt that they
had no choice but to accept the level of seizure
control and side effects from medications.?
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While clinicians and researchers have long been
concerned about the effects of epilepsy and its treat-
ment on the daily lives of people,® these effects are
not routinely monitored in either clinical trials or
daily practice. How individuals perceive that seizures
and/or adverse effects from antiepileptic medication
influence the quality of their lives is only assessed
informally. In the past, a major barrier to the routine
standardized assessment of the health-related quality
of life (HRQOL) of patients with epilepsy has been
the lack of measurement tools that are practical, reli-
able and valid for use in this population.

The goal of medical care for most patients is the
achievement of a more effective life and the preserva-
tion of functioning and well-being.* The patient is the
best source of information regarding the achievement
of these goals.® His or her point of view in monitoring
the quality of medical care outcomes has increasingly
been recognized® and standardized patient surveys
have been developed to assess it. During the past 50
years, both the techniques of constructing patient-
based outcomes measures and their content have been
greatly advanced. Psychometric theory and methods
to develop HRQOL measures have led to the develop-
ment of reliable and valid measures of functioning
and well-being, namely patient-completed HRQOL
questionnaires.”"®

HRQOL questionnaires can be broadly divided
into generic and specific questionnaires. Generic meas-
ures assess concepts that are relevant to everyone,
including ability to function in everyday life and
emotional well-being.® They are not specific to any
age, disease, or treatment group. Since generic meas-
ures are designed to be, broadly applicable across
populations which differ in diseases and treatments,
they allow for comparisons across different condi-
tions.”!® Thereby, they provide the opportunity to
estimate the HRQOL burden of a particular condition
in relationship to that of another, or to compare the
HRQOL of people with a specific disease to that of
people without a chronic condition.

Specific measures are designed to focus on the
impact of a particular disease and its treatment or on
specific concepts and domains.?* Rather than choosing
one type of measure, a modular approach, including
generic and disease-specific batteries, has been recom-
mended as the most desirable course in assessing
HRQOL.**'*? Through this approach, more concepts
can be represented.

Recent advances have contributed to the develop-
ment of several new instruments to assess the impact
of epilepsy on patients’ lives.»>*¢ However, there are
still unanswered questions. What is the best mix of
generic and specific measures? Can HRQOL measures
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detect the HRQOL impact of both, seizures and
symptoms related to treatments? What is the burden
of epilepsy relative to that of other conditions? What
is the benefit of antiepileptic therapy in HRQOL
terms? Can HRQOL measures differentiate the ben-
efits of different treatments?

The goal of this study was to evaluate generic and
specific measures of HRQOL to determine their useful-
ness in assessing the HRQOL burden of epilepsy and
the burden and benefits of treatments. We replicated
previous analyses of a generic HRQOL measure, the
Medical Qutcomes Study (MOS) 36-item Health
Survey (SF-36)'""*® and of epilepsy-specific measures.
We examined the ability of generic and specific
HRQOL measures to discriminate between groups of
patients differing in seizure control. We also examined
the ability of generic and specific HRQOL measures
to discriminate between groups of patients differing
in symptoms often associated with AED treatment.
We extended the range of epilepsy-specific domains
of HRQOL assessed. Finally, we estimated how much
each HRQOL scale contributes to the differentiation
between groups differing in time since last seizure
and self-reported symptom impact.

Methods
Questionnaire development

Domains of life affected by either epilepsy and/or
AED therapy were identified based on clinical experi-
ence, informal discussions with patients and a review
of the psychosocial and clinical literature, including
information about developmental AED. Where avail-
able, we chose previously validated scales to assess
relevant domains. New items and scales were created
to assess domains for which no previously devel-
oped measures were found. The study questionnaire
contained 171 items which were used to construct
31 multi-item scales and a symptom checklist. They
were divided into the following four modules: (1)
the SF-36 as a core measure of general health, (2)
additional generic measures of health, (3) epilepsy-
and AED therapy-specific measures, and (4) items
to measure the occurrence and impact of symptoms.
Appendix 1 lists the scales and subscales, and numbers
of items per scale, and identifies their sources.

Measures

General health core measure, The SF-36 includes one
multi-item scale measuring each of eight health con-



cepts: physical functioning, role limitations due to
physical health problems, bodily pain, general health
perceptions, vitality (energy/fatigue), social function-
ing, role limitations due to emotional health problems,
and mental health (psychological distress and well-
being). In addition, one item asks for a comparison of
present health with health one year ago.’” The UK
version of the SF-36, which modifies the wording of
six items'®?? was used. Three of the SF-36 scales
were augmented by adding one item each. To reduce
the percentage of people scoring at the lowest scale
level (‘floor’), the two SF-36 Role Functioning scales
were augmented with one additional question each
which asks if the respondent is unable to work or
perform other regular daily activities at all. These
scales were scored with and without the additional
items to maintain comparability with published data
and to evaluate their added value. One item (I have
been feeling bad lately’)**** was added to the assess-
ment of general health perceptions to replicate previ-
ous tests of the Current Health scale.?*'** In light of
previous data,'* it was hypothesized that a scale of
perceptions of current health alone would have a
stronger relationship to time since last seizure than
the more general SF-36 General Health scale which
combines current and future health perceptions.

Additional measures of general health. To evaluate
whether the effects of epilepsy and its treatment are
concentrated in particular psychological distress and
well-being concepts, the five-item Mental Health scale
of the SF-36 (MHI-5) was supplemented with addi-
tional items from the 18-item Mental Health Inventory
(MHI-18, which includes the MHI-5),2%2¢ and the
UCLA Loneliness scale.?” This permitted tests of
whether any of the mental health subscales are more
related to epilepsy. A global item to address general
well-being?*'*® was included for patients to indicate
their satisfaction and happiness with life in general.

Proven cognitive functioning items selected from
the Sickness Impact Profile (SIP),2%?? the Psychiatric
Epidemiology Research Interview (PERI),>*"*° and the
MOS Cognitive Functioning scale?® were included.
The dichotomous response choices of the SIP items
were changed to categorical ratings to increase the
number of levels of functioning that can be
differentiated.

Epilepsy-specific  measures. The epilepsy-specific
module included measures of feelings of personal
control, the impact of epilepsy and its treatment on
daily life, distress and behavioural problems related to
epilepsy, as well as a measure of patient-perceived
seizure severity. The generic Internal Locus of Control
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scale®! which has successfully been used in studies of
epilepsy,??'?* was modified to create an epilepsy-speci-
fic Mastery scale addressing patients’ feelings of help-
lessness and control with regard to their epilepsy and
their seizures. A list of specific areas of epilepsy and
AED treatment on patients lives was created. We
included a slightly modified version of the previously
validated Liverpool Epilepsy Impact scale** to address
the impact of epilepsy and AED therapy on the
individual's relationships with friends and family,
social life, employment, health, self esteem, plans for
the future, and standard of living. Newly created
epilepsy experience questions, focusing on effects not
captured in the Liverpool Impact scale, were added.
These covered epilepsy-related fears, embarrassment,
restrictions, and the effects of having to take medica-
tions regularly and to have regular blood tests. Newly
created epilepsy worry questions addressed patients’
worries about work, social life, and medication effects,
in relationship to their epilepsy and AED treatment.

Based on the four health distress items from the
MOS,** we constructed a two-item Epilepsy Distress
scale that asks about despair, discouragement, fears
and worries due to epilepsy. Two questions from the
Health Insurance Study*® were modified to ask pa-
tients about behavioural problems due to their epilepsy.

To define severity of the disease from the patient’s
point of view, the Liverpool Seizure Severity scale®®
was included. Two subscales, the Ictal and Percept
scales measure patients’ perceptions of ictal and post-
ictal effects and of control over seizures, respectively,
during the preceding 4 weeks. Patients with more
than one seizure type complete the scale twice, once
for what they identify as their ‘minor’ seizures and
once for their ‘major’ seizures.

Symptom checklist. Sixteen items were added to meas-
ure the frequency and impact of symptoms often
associated with currently available or investigational
AED therapy. Symptoms which were captured by
separate scales such as cognitive impairment, mood
disturbances, and sedation were not repeated in the
Symptom Checklist. The Symptom Checklist described
symptoms in lay terms. Patients indicated whether or
not they had double or blurred vision, slurred speech
or trouble with their speech, unsteadiness, involuntary
movements, tremors or shaky hands, trouble sleeping,
slowed reactions, headaches, weight gain or loss,
stomach upset or nausea, vomiting, change of hair
texture or hair loss, skin problems such as acne or
rash, impotence, or decreased libido. Response choices
to symptom questions were (1) No, I do not have the
symptom, (2) Yes, but not a problem, (3) Yes, some-
what of a problem, and (4) Yes, a big problem.

Quality of Life Research - Vol 4- 1995 117



A. K. Wagner et al

Symptom responses were also analysed dichoto-
mously (no, yes). The questionnaire ended with two
open-ended questions to identify any additional
epilepsy- or AED treatment-related issues that bother
patients.

Questionnaire scoring. When tests of scaling assump-
tions justified doing so, we used Likert’s method of
summated ratings®” to score each scale. Items were
recoded where required to achieve the same direction
of scoring within the same scale. Raw scale scores
were computed by summing across items in the same
scale. Except for the Seizure Severity scales, if < 50%
of items were missing, a person-specific estimate
(mean of non-missing items) was substituted for the
missing items. Except for the Seizure Severity and
Epilepsy Impact scales (to maintain consistency with
published data for these scales), raw scores were
transformed to a 0-100 scale, where a score of 0
indicates the least favourable state of health, 100
indicates the most favourable state of health, and
scores in between represent a percentage of the total
possible score in each HRQOL domain.

Patient sample

One hundred and thirty-six ambulatory patients from
three clinics in the UK [Walton Hospital, Liverpool (n
= 87), Bootham Park Hospital, York (n = 29), and
Chorley Health Center, Chorley (n = 20)] participated
in the study. Patients were included if they were
= 15 years old, had a diagnosis of partial onset seizures
(PS) or primarily generalized tonic-clonic seizures
(GTC), received carbamazepine (CBZ) or valproic acid
(VPA) monotherapy (patients on polytherapy were
included if they had more than 3 PS or 1 GTC during
the past 3 months) and had no change in their AED
therapy for at least 3 months prior to enrollment.
Patients were excluded if they lacked basic proficiency
in reading English (as assessed informally by the
investigator), had undergone epilepsy surgery during
the past 12 months, received non-antiepileptic drug
therapy with known central nervous system effects,
or required treatment for a concurrent psychiatric
illness. Patients gave oral informed consent.

Fifty-four males and 82 females with a mean age of
34.9 years (range 15—78 years), a mean age of seizure
onset of 21.8 years (range 1-71), and a mean duration
of epilepsy of 14.1 years (range 0-56 years) partici-
pated in the study. According to the International
League Against Epilepsy (ILAE) 1981 Seizure Classifi-
cation,*® 79% of patients had partial onset seizures.
Twenty-one percent had primarily generalized tonic-
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clonic seizures. Information about primarily general-
ized tonic-clonic seizures was deduced from patients’
ILAE Classification of Epileptic Syndromes,* since
primarily generalized tonic-clonic seizures were not
specified in the data collection form. The majority of
patients (59.7%) had experienced their most recent
seizure during the 3 months prior to the HRQOL
assessment. At least one medical or psychological
problem in addition to epilepsy was identified in the
medical history of 108 (80%) patients. VPA or CBZ
monotherapy was the AED regimen for 35% and
37% of patients, respectively. Polytherapy regimens
included either CBZ or VPA and either vigabatrin or
lamotrigine. About half of the study patients were
married and living with a spouse or significant other.
Twenty-three percent were working full-time, 28.2%
were unemployed, and the rest were working part-
time, working in unpaid positions (as a student or
homemaker), or were retired.

Questionnaire administration

Patients completed the HRQOL questionnaire once
during a regularly scheduled clinic visit. Demographic
and clinical information (medical history, seizure his-
tory and classification, AED therapy, non-AED
therapy and adverse events) was collected on standard-
ized case report forms during this visit. To estimate
test—retest reliability,*® the questionnaires were mailed
to all patients about 14 days after the first assessment
to complete at home. A 2-week time interval was
chosen so that the likelihood of new events occurring
between assessments would be minimized. However,
the interval would be long enough to minimize recall
of former responses to the questionnaire. Almost all
(131) patients completed the second assessment, on
average 12.5 days after the first.

Statistical analysis

Three basic criteria were used to evaluate all HRQOL
scales: practicality, psychometric tests of scaling as-
sumptions and construct validity, and empirical valid-
ity in relation to clinical criteria. Practicality refers to
the ease with which patients could complete the
questionnaire as evidenced by time to completion as
well as the completeness of data and consistency of
response patterns. The psychometric tests of the ques-
tionnaire pertain to how the scales should be scored,
whether-they define enough levels, and the reliability
of the scores. For the SF-36 scales, factor analysis was
performed to evaluate construct validity in light of



what is known about the factor structure of the SF-36
from previous studies.*?"** Validity of all scales was
assessed in relation to both disease severity defined as
time since last seizure and the frequency of symptoms
possibly associated with antiepileptic drug treatment.

Data quality and respondent burden. Quality of the
data was evaluated in two ways: (1) the percentage of
patients who completed all items within each scale as
well as the percentage of patients who had computable
HRQOL subscales (i.e. those for whom at least half of
the items were completed), and (2) the frequency of
inconsistent responses across 15 pairs of SF-36 items
in the Response Consistency Index.*®** The impact
of educational level on data quality was also assessed.
Missing data, logical response patterns, test—retest
correlations and internal consistency reliability statis-
tics were calculated for patients differing in educa-
tional level: patients with < 11 years of education,
patients with 11 years of education, and patients with
= 12 years of education. To assess respondent
burden, the time patients needed to complete the
questionnaire was calculated from patient-indicated
starting and completion times, written on the question-
naire; and patients’ responses to an open-ended com-
ment question were evaluated.

Psychometric evaluation. Most psychometric analyses
were conducted to identify those scales which had
good measurement properties for this sample of epi-
lepsy patients. The augmented SF-36 Role Functioning
scales were hypothesized to achieve a lower percent-
age of people scoring at the lowest level.

Summated-rating scale assumptions. The method of
summated ratings assumes that items in the same
scale can be aggregated without score standardization
or item weighting.?” To avoid standardization, items
should have roughly equivalent means and standard
deviations. To avoid weighting, items should be
equally representative (that is, have roughly equivalent
relationships to) the underlying scale dimension.
In addition, items should correlate substantially
(> 0.40** corrected for overlap*®) with their hypoth-
esized scales.

Item discriminant validity and scaling success rates.
Item discriminant validity is supported when the corre-
lation between each item and its hypothesized scale is
larger than its correlation with competing scales. Tests
of item discriminant validity were summarized into
item scaling success rates which are the percentage of
successful tests. (Differences between correlations of
two standard errors were considered significant. The
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standard error of the correlation is approximately
equal to the reciprocal of the square root of the
sample size.)

Reliability of scale scores. Internal consistency reliabil-
ity of each scale score was estimated using Cronbach’s
alpha.*¢ Test—retest reliability*® was estimated by com-
puting the product-moment and intraclass correla-
tion coefficients to assess the relationship between
scores from the same scale over a 2-week period.
Scale reliabilities of > 0.50* or > 0.70*” have been
suggested for scales under development for use in
group level analyses, whereas scale reliabilities of
2 0.90 have been suggested for scales used with
individual data.*’

Features of score distributions. Scale score distributions
were evaluated by computing the percentage of
people achieving either the highest score (ceiling
effect) or lowest score (floor effect). Scales with a
large percentage of people scoring at either the floor
or ceiling may not be appropriate for this patient
sample.

Psychometric validity. It was hypothesized, based on
previous work,****> that physical and mental higher-
order health constructs would explain the great major-
ity of the covariance between SF-36 scale scores.
Evidence for these higher-order health constructs was
obtained using principal components analysis. Besides
the noteworthy statistical advantages which are well-
documented in the literature,****° there are practical
reasons for choosing principal components analysis
over factor analysis. First, the results would maintain
comparability with previous studies and second, princi-
pal components analysis leads to results which are
robust across methods of extraction and rotation.
Two components were extracted from the correlations
among SF-36 scale scores and were rotated to orthogo-
nal simple structure using the varimax method.*® The
pattern of scale—factor correlations was compared with
previous studies.**** No hypotheses were formulated
for the higher-order structure of the entire battery.
Therefore, principal components analysis was per-
formed only on SF-36 scales.

Validity in relation to clinical criteria. The validity of
each scale was assessed by comparing groups known
to differ in terms of two clinical variables: time since
last seizure and symptom impact. Two hypotheses
were tested: (1) people with epilepsy who have been
seizure-free for longer periods of time have better
HRQOL than those who have experienced seizures
more recently; (2) people who experience symptoms
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have lower HRQOL than those who are symptom-
free. With one exception, hypotheses were not formu-
lated regarding which scales would be most sensitive
to clinical criteria. The exception was the Current
Health scale, which was hypothesized to be more
sensitive to seizure recency than the SF-36 General
Health scale.

Correlational analyses. To test the hypothesis that
people who experience symptoms have lower
HRQOL than those who are symptom-free, mean
HRQOL scale scores for those with and without each
of the 16 reported symptoms were compared.

Analysis of variance. Multivariate analyses of variance
(MANOVA) were conducted to control for inflation
of Type I error rate due to multiple comparisons.
Univariate analyses of variance (ANOVA) to deter-
mine which scales differentiated among clinically de-
fined groups were only performed when MANOVA
tests were significant. To test the hypothesis that
people with epilepsy who have been seizure-free have
better HRQOL than those who have experienced
seizures more recently, mean HRQOL scores were
compared on all scales for four mutually exclusive
groups of patients who differed according to the time
since their last seizure: patients who had at least one
seizure during the week preceding the HRQOL assess-
ment; patients who were seizure-free for > 1 week,
but 3 months at most, patients who were seizure-free
for > 3 months but 6 months at most and patients
who were seizure-free for > 6 months (seizure-free
patients).

In the clinical management of patients with epilepsy,
the dose of usually one AED is titrated to seizure control
or toxicity, whichever comes first. Patients whose
seizures are not controlled may have achieved their
highest tolerable level of one or more AED. Likewise,
seizure-free patients may be controlled at the expense of
experiencing side effects from their AED regimen.
Therefore, seizure status confounds the analysis of
symptom impact in the entire study population. To
evaluate the usefulness of the HRQOL scales in detecting
the impact of symptoms apart from the HRQOL impact
of seizures, we compared the mean HRQOL scores of
patients who experienced each symptom to those free of
the symptom within two subgroup of patients: those
who were seizure-free for at least the past 6 months and
those who had at least one seizure during the past week.
Symptom scores were dichotomized and mean scores
on HRQOL scales were compared between the two
groups. The HRQOL scores of patients answering ‘no’
to whether they had a symptom were compared to those
of all patients who answered ‘yes’, regardless of the
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degree to which they were bothered by the symptom.
Analyses were conducted on adjusted (controlling
for age, gender and education) and unadjusted
means. Since the results for adjusted and unadjusted
means were equivalent (data available upon request),
only the analyses for unadjusted means are reported.

Relative validity. The usefulness of the HRQOL scales
in detecting the effects of seizures and of symptoms
was compared by computing relative validity (RV)
coefficients.*?"**** Each RV coefficient is a ratio of
two F-statistics. The F-statistic for the test of unad-
justed mean differences in each scale in comparing
groups of patients differing in time since last seizure
was divided by the F-statistic for the best scale. RV
provides an estimate of how much more or less valid
each scale is relative to the best scale in a test
involving discriminating between groups differing in
clinical characteristics (known groups validity®?). RV
coefficients are higher when a scale captures a larger
difference between groups and/or estimates group
means with less error.

Incremental validity. To evaluate whether the
epilepsy-specific scales add to the variance explained
in comparisons of groups differing in disease severity
as defined by the time since last seizure over and
above that explained by general health status meas-
ures, we conducted tests of incremental validity.>* For
each of the epilepsy-specific scales (except the seizure
severity scales), we tested the significance of the
increment in variance explained with each epilepsy-
specific scale beyond that explained by the generic
SF-36 health status scales.

Results
Respondent burden and data quality

Patients required approximately 40 min on average
(s.d. 23 min) to complete the 171-item study question-
naire. Two open-ended questions were included, as
well as a section for comments, which was responded
to by 86 patients (63%). Patients’ comments were
mostly favourable, indicating that they appreciated
being asked about how their epilepsy affected their
lives. Two respondents criticized the length of the
questionnaire. Four mentioned that some questions
were confusing or complicated. Six respondents re-
ported problems deciding whether some questions
asked about their epilepsy or other health problems,
or a particular seizure type.

Data quality was high. Missing data were rare; at
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Table 1. Descriptive statistics and features of score distributions for HRQOL scales

HRQOL Scales K' Mean Median Range of Standard % Y%
observed scores deviation Ceiling Floor
General HRQOL-SF-36 scales
Physical functioning 10 835 95.0 10-100 23.6 38.6 0.0
Role physical 4 671 100.0 0-100 39.5 51.2 17.3
Bodily pain 2 782 84.0 0-100 259 48.8 0.9
General health perceptions 5 643 67.0 5-100 248 4.8 0.0
Vitality 4 571 60.0 0-100 229 2.4 0.8
Social functioning 2 751 75.0 12-100 26.2 39.4 0.0
Role emotional 3 667 100.0 0-100 42.0 57.5 213
Mental health (MHI-5) 5 66.5 72.0 8-100 21.0 1.6 0.0
Augmented role physical? 5 713 100.0 0-100 35.2 50.8 6.3
Augmented role emotional® 4 716 100.0 0-100 36.9 57.1 10.3
General HRQOL - additional scales
Mental health (MHI-18) 17 714 729 10.5-98.8 18.9 0.0 0.0
Anxiety 4 67.0 70.0 0-100 22.0 8.6 0.8
Depression 4 725 75.0 15-100 20.1 11.7 0.0
Behavioural /emotional control 5 751 76.0 20-100 20.4 14.8 0.0
Positive well-being 5 599 66.7 5-100 21.8 23 0.0
Emotional ties 4 806 85.0 25-100 19.3 21.9 0.0
Current health 4 609 65.0 0-100 26.2 4.7 1.6
MOS cognition 6 76.8 86.7 3-100 234 17.2 0.0
Confusion 2 847 90.0 10-100 21.0 44.5 0.0
Thinking 2 68.4 75.0 0-100 25.6 14.8 2.3
Concentration 2 612 62.5 0-100 26.4 15.1 4.0
Attention 2 76.6 80.0 10-100 22.4 31.3 0.0
Psychomotor function 3 800 86.7 0-100 21.4 26.6 1.6
Epilepsy-specific HRQOL scales
Mastery 6 547 55.6 6-94 18.6 0.0 0.0
Impact® 8 147 13.0 8-32 6.1 0.8 21.1
Experience 13 75.6 79.5 20-100 19.7 7.8 0.0
Worry 9 80.1 86.1 19-100 19.0 17.2 0.0
Agitation 2 71.2 70.0 0-100 271 26.0 31
Distress 2 747 80.0 0-100 26.0 26.8 1.6
Seizure severity scales
Percept* 8 237 24.0 16-32 3.3 1.6 0.0
Ictal® 12 257 26.0 12-42 8.3 0.0 0.0

n = 136 total sample size for all scales except Seizure Severity Scales (n = 65).

'K = number of items per scale/subscale.

2 Augmented role scales include one additional item to lower the floor of the distribution.
? Not linearly transformed, higher score indicates greater impact of epilepsy (range = 8-32).

* Not linearly transformed, higher score indicates more severe seizures (range
5 Not linearly transformed, higher score indicates more severe seizures (range

least 89% of items were completed for each scale and
at least 91% of patients had computable data for each
scale using scoring rules documented elsewhere.*®
Completely consistent responses across 15 pairs of
items in the SF-36 were provided by 85.2% of
patients. This is slightly lower than the percentage
observed for a representative sample of the US
population (90.3%).1®* There was no difference in the
percentage of missing data, the consistency of
responses, or test—retest and internal consistency reli-
ability coefficients across groups differing in educa-
tional level.

7-32).
10-48).

Psychometric properties of scale
data

Table 1 presents descriptive statistics and score distri-
butions for the HRQOL scales. (Note that the MHI-
18 was estimated from 17 items for some analyses in
order to evaluate the item referring to loneliness as
part of the Emotional Ties scale). Higher standard
deviations were observed for the SF-36 Role Function-
ing scales, as was the case in the US general popula-
tion* and among chronically ill patients from the
MOS.*? The distributions of responses to most scales
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indicated that patients used the full range of
responses.

Although a fairly high percentage of patients scored
at the top of the SF-36 Role Functioning scales, the
percentages of epilepsy patients at the ceiling were
lower than in the general population.’® Noteworthy
ceiling effects were also observed for the SF-36 Bodily
Pain and the generic Confusion scales, indicating that
few patients with epilepsy have problems with these
health concepts. Comparisons of the percentages of
patients scoring at the floor on the original and
augmented SF-36 Role Functioning scales indicate
that the added items lowered the percentages of
patients scoring at the floor (from 17.3% to 6.3% for
Role Physical, and from 21.3% to 10.3% for Role
Emotional; see Table 1).

Table 2 summarizes results of tests of scaling as-
sumptions and presents reliability estimates. Correla-
tions between items and their scales supported the
hypothesized item groupings for 27 of the 30 scales,
including all of the SF-36 scales. Results were also
favourable for all additional generic scales with the
exception of the cognition scales. Hypothesized item
groupings were not supported for the Thinking and
Attention scales. All epilepsy-specific scales passed
scaling tests with the exception of the Percept scale.
The aggregation of the Thinking, Attention or Percept
items into scales was not supported.

Results generally support the reliability of scale
scores from the questionnaire. With the exception
of the Percept scale, the minimum criterion for inter-
nal consistency reliability for scales under early evalu-
ation (Cronbach’s alpha > 0.50*%) were met for all
scales (coefficients ranged from 0.43 to 0.92). Coeffi-
cients equalled or exceeded the more stringent 0.7
criterion®” for 28 of 30 scales. Those scales with
the lowest internal consistency were the Attention
(0.51) and Percept (0.43) scales. Except for those
scales which were heterogeneous in content (such as
the Percept scale), test—retest reliabilities, while suffi-
ciently high, were generally somewhat lower than
internal consistency estimates (test—retest correla-
tions 0.55-0.89). These results suggest that some
change may have occurred between administrations
over time.

Consistent with previous research on the SF-36,4142
the principal components analysis confirmed the two-
factor higher-order structure of the SF-36 scales (data
not reported). These components were interpreted as
physical and mental health based on their relationship
to SF-36 scales (i.e., the Physical Functioning scale
loaded highest on the ‘physical’ component and the
Mental Health scale loaded highest on the ‘mental’
component). These results, which are available from
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the first author upon request, provide evidence of the
construct validity of the SF-36 in the epilepsy popula-
tion in the UK.

Validity in relation to clinical criteria

Comparisons among patient groups differing in time
since last seizure. Patients who were seizure-free for
> 6 months tended to have higher (more favourable)
average HRQOL scores than patients with more
recent seizures, as hypothesized (see Table 3). There
was a general trend for those patients who experi-
enced seizures to have lower HRQOL scale scores
than those who were seizure-free, with the HRQOL
decrement being directly related to the time since last
seizure: the more recent the seizures the more pro-
nounced the effect on HRQOL. Differences between
seizure-free patients and those experiencing a seizure
in the past week were most pronounced. When com-
pared to seizure-free patients, patients who had at
least one seizure during the preceding week had
significantly lower HRQOL scores on all SF-36 scales,
all additional measures of psychological distress and
well-being, both Current and General Health scales,
four of the six measures of cognitive functioning, and
all epilepsy-specific measures. These results support
the validity of these scales as measures of the HRQOL
impact of disease severity, defined as time since last
seizure. A comparison of the F-statistics in Table 3
also supports the hypothesis that the Current Health
scale (0.42) was more sensitive to the impact of time
since last seizure than was the more general SF-36
General Health scale (0.29).

The epilepsy-specific scales were among the 10
best scales as defined by their relative validity in
discriminating among patients differing in time since
last seizure, although the most valid scale for this
purpose was the SF-36 Role Functioning (Physical)
scale. The scales with highest validities relative to
Role Physical were the epilepsy-specific Impact (0.84),
Experience (0.72), and Agitation (0.80) scales. Excep-
tions included the Seizure Severity scales (which
would not be hypothesized to differentiate patients
differing in seizure recency). Tests of incremental
validity, however, indicated that only the Agitation
and Impact scales added significantly to the amount
of variation in disease severity (defined as time since
last seizure) explained by the SF-36. (Data available
upon request.)

Comparisons among patients differing in symptoms.
As hypothesized, symptoms had a negative and signifi-
cant impact on HRQOL. Median correlations between
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Table 2. Results of item scaling tests and reliability estimates for HRQOL scales

Median
item-scale Scaling
correlations test Scale reliability
HRQOL Scales K' Iltem-internal Item- Scaling Internal Test-
consistency? discriminant success consistency® retest®
validity® rate
(%)*
General HRQOL—SF-36 scales
Physical functioning 10 0.73 0.28 93.8 0.92 0.77
Role physical 4 0.69 0.44 100.0 0.87 0.72
Bodily pain 2 0.70 0.43 100.0 0.79 0.74
General health perceptions 5 0.67 0.45 100.0 0.85 0.85
Vitality 4 0.72 0.47 100.0 0.87 0.71
Social functioning 2 0.64 0.55 100.0 0.78 0.71
Role emotional 3 0.77 0.50 100.0 0.87 0.65
Mental Health (MHI-5) 5 0.61 0.42 97.5 0.81 0.80
Augmented role physical 5 0.70 0.44 100.0 0.85 0.75
Augmented role emotional 4 0.72 0.50 100.0 0.85 0.66
General HRQOL—additional scales
Anxiety 4 0.63 0.42 97.7 0.82 0.81
Depression 4 0.58 0.48 93.2 0.80 0.80
Behavioural/emotional control 5 0.54 0.36 85.5 0.76 0.78
Positive well-being 6 0.61 0.40 g97.0 0.82 0.78
Emotional ties 4 0.52 0.30 93.8 0.74 0.76
Current health 4 0.69 0.45 86.4 0.83 0.82
MOS cognition 6 0.76 0.36 100.0 0.92 0.69
Confusion 2 0.68 0.41 93.8 0.81 0.62
Thinking 2 0.53 0.51 65.6 0.70 0.74
Concentration 2 0.68 0.46 93.8 0.81 0.63
Attention 2 0.34 0.39 313 0.51 0.55
Psychomotor function 3 0.65 0.40 93.8 0.80 0.66
Epilepsy-specific HRQOL scales
Mastery 6 0.42 0.28 83.3 0.70 0.74
Impact’ 8 0.69 0.44 100.0 0.89 0.82
Experience 13 0.56 0.34 94.7 0.86 0.84
Worry 9 0.55 0.29 98.4 0.83 0.74
Agitation 2 0.66 0.51 92.3 0.79 0.73
Distress 2 0.71 0.49 92.3 0.82 0.70
Seizure severity scales
Percept® 8 0.20 0.11 68.8 0.43 0.76
Ictal® 12 0.57 0.22 100.0 0.88 0.88

'K = number of items per scale/subscale.

2 Median correlation between items and hypothesizad scales.

* Median correlation between items and other scales.

* Number of hypothesized higher/total number of correlations.

* Internal consistency reliability (Cronbach’s Alpha)

¢ Intraclass correlation coefficient. Note: intraclass and product moment correlation coefficients were almost

identical.

7 Not linearly transformed, higher score indicates greater impact of epilepsy (range = 8-32).
® Not linearly transformed, higher score indicates more severe seizures (range = 7-32).
® Not linearly transformed, higher score indicates more severe seizures (range = 10-48).

symptom and HRQOL scale scores ranged from —0.21
- to —0.42 (see Table 4). The only symptom which did
not show at least a moderate association with at least
one HRQOL domain is weight loss. Because only four
subjects reported problematic weight loss, the study
had limited potential to detect such an association.

The median correlations across symptoms reveal

that the Mental Health (for MHI-5, r = —0.35; for
MHI-17, r = —0.42), Vitality (r = —0.35), and the
Psychomotor Functioning (r = —0.40) scales were

the HRQOL scales most strongly related to symp-
toms. Most highly related to mental health were
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Table 4. Correlations between symptoms and HRQOL scales and estimates of relative validity

Symptom Correlation’

HRQOL Scales Median Range Most highly F? Rv?
correlated symptom

General HRQOL — SF-36 scales
Physical functioning -0.21 0.06to — 0.44 unsteadiness 6.8"  0.41
Role physical -0.21 0.07to - 0.48 unsteadiness 5.2*** 0.32
Bodily pain -0.28 0.01to — 0.49 vomiting 8.8 0.53
General health perceptions -0.29 ~-0.06to — 0.45 stomach upset 4.3*** 0.26
Vitality -0.35 0.06to — 0.48 unsteadiness 8.0"* 0.48
Social functioning —0.32 0.02to — 0.53 unsteadiness 16.5*** 1.00
Role emotional -0.30 —0.01to — 0.54 unsteadiness 14.1***  0.85
Mental health (MHI-5) -0.35 —0.08to — 0.50 react slowly 15.0*  0.91
Augmented role physical -0.21 0.02to — 0.47 unsteadiness 4.9*** 0.30
Augmented role emotional -0.30 —0.07 to — 0.61 unsteadiness 12.5***  0.76

General HRQOL—additional scales
Mental health (MHI-17) -0.42 —0.12to — 0.49 invol. movements 15.3*** 0.93
Anxiety -0.35 —0.08to — 0.43 invol. movements 8.0 0.55
Depression ~-0.33 —-0.02to — 0.45 invol. movements 10.8*** 0.65
Behavioural/emotional control -0.32 —0.09t0 — 0.47 react slowly 11.2***  0.68
Positive well-being -0.28 0.01to — 0.42 unsteadiness 9.7 0.59
Emotional ties -0.22 —-0.11to — 0.32 invol. movements 57 0.35
Current health -0.31 —0.03to — 0.44 stomach upset 3.9 0.4
MOS cognition -0.30 —-0.14to — 0.61 unsteadiness 16.5"** 1.00
Confusion -0.27 -0.12to — 0.47 react slowly 7.6 0.46
Thinking -0.30 —-0.13to — 0.55 unsteadiness 11.7**  0.71
Concentration -0.26 —0.10to — 0.41 invol. movements 10.1***  0.61
Attention -0.32 —-0.17to ~ 0.53 react slowly 15.5** 0.94
Psychomotor function —-0.40 -0.13to — 0.58 unsteadiness 13.3*** 0.81

Epilepsy-specific HRQOL scales
Mastery -0.22 0.05t0 — 0.48 unsteadiness 6.1***  0.37
Impact -0.24 0.47 to — 0.01 invol. movements 13.1*** 0.79
Experience -0.26 0.42to — 0.07 unsteadiness 51 0.31
Worry -0.27 0.37to ~ 0.04 slurred speech 5.1 0.31
Agitation -0.27 —0.08to — 0.52 invol. movements 12.2*** 0.74
Distress -0.25 —0.05tc — 0.40 unsteadiness 6.6™*" 0.40

' Correlation between the scale and any of the 16 symptoms.

2 Sensitivity of the scale to the simuitaneous impact of all 16 symptoms.

3 Estimates of Relative Validity (see text).
**p < 0.001

unsteadiness, involuntary movements, trouble sleep-
ing, reacting slowly, and headaches. Neurological
symptoms were also most highly related to HRQOL
problems in the area of psychomotor functioning.

The majority of scales with highest relative validity
to differentiate significantly between groups of pa-
tients differing in the impact of 13 symptoms were
generic HRQOL scales. The most valid scales for this
purpose were the SF-36 Social Functioning scale and
the MOS Cogpnition scale. Relative validity coefficients
were also high for the SF-36 Role-Emotional (0.85),
and Mental Health (0.91) scales. Of the additional
generic scales, relative validities were high for the
generic Attention (0.94) and Psychomotor Functioning
scales (0.81).

Tables 5 and 6 present analyses of the impact of
the five most prevalent symptoms on the HRQOL of
seizure-free patients and patients with seizures during
the past week, respectively. These data demonstrate
that, despite the small sample sizes, controlling for
seizure recency, patients who reported. unsteadiness,
hand tremors, slowed reactions, headaches, or nausea
had lower HRQOL scores on most of the scales than
those who did not report those symptoms. In many
instances, despite small sample sizes, those experienc-
ing symptoms had significantly lower HRQOL than
those not experiencing symptoms.

Open-ended questions. Content analysis of patients’
responses to two open-ended questions revealed very
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little new information. However, four patients (3% of
the sample) indicated being bothered by prejudice
from others. The study questionnaire asked patients
about the impact of epilepsy and its treatment on
their relationships, but did not include an assessment
of perceived or enacted stigma.

Discussion

We have studied 31 generic and epilepsy-specific
scales to evaluate their usefulness for assessing the
impact of epilepsy and AED therapy on HRQOL. We
conclude that: (a) a 171-item questionnaire can be
completed in about 40 min on average by outpatients
with epilepsy with good data quality; (b) both generic
and epilepsy-specific measures satisfy psychometric
criteria, with few exceptions; (c) generic and epilepsy-
specific HRQOL scales were valid in relation to clinical
criteria of disease severity and symptoms; and (d)
disease severity and symptoms affect different
HRQOL concepts. These conclusions and their implica-
tions are discussed below.

Data quality and feasibility

Although respondents completed a 171-item question-
naire with good data quality, there are good reasons
to shorten the questionnaire. A shorter questionnaire
would be more acceptable to respondents, would cost
less to administer and process, and would provide
more latitude for inclusion of other modules needed
for a particular study. Results from data quality, psy-
chometric, and validity analyses should be taken into
account to identify the trade offs associated with the
inclusion or exclusion of measures.

Psychometric tests of scaling
assumptions

Consistent with previous studies of people with epi-
lepsy* and other medical conditions,*? psychometric
tests indicate that all SF-36 scales met the scaling
assumptions underlying their scoring. Test-retest reli-
ability results of this study confirm previous estimates
for the SF-36 based on internal consistency methods
and show that they are generalizable to people with
epilepsy. The components analysis confirmed the
physical and mental health measurement model under-
lying the SF-36 and demonstrates its generalizability
to the epilepsy population. All but two of the addi-
tional generic HRQOL scales and subscales met scal-
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ing assumptions and reliability requirements. Modifica-
tions of the Internal Locus of Control scale achieved
the goal of focusing on mastery in relationship to
epilepsy and did not compromise the psychometric
properties of the scale. The internal consistency reliabil-
ity of the epilepsy-specific Mastery scale compares
favourably with the original version of the scale.?
Consistent with previous analyses,****¢ we found satis-
factory reliability of the Epilepsy Impact scale and the
Ictal subscale of the Seizure Severity scale, however
not the Percept subscale. The newly created epilepsy-
specific measures (Experience and Worry scales) dem-
onstrated high reliability.

Tests of validity using clinical
criteria

Proof that scaling assumptions are satisfied is neces-
sary but insufficient for establishing the usefulness of
a measure. The usefulness of the measure in capturing
the impact of the disease and treatment under study
must also be demonstrated. A measure of HRQOL
for people with epilepsy must be shown to be empiri-
cally valid in tests using clinical criteria that define the
severity of the disease and the impact of treatment. In
this study, validity of the HRQOL measures was
assessed with regard to two clinical criteria: time since
last seizure and self-reported symptom status. Time
since last seizure has previously been linked to pa-
tients” functioning and well-being.**"** Most of the
study measures discriminated between patients who
were seizure-free for > 6 months and those who
recently had seizures, as well as between patients differ-
ing in self-reported symptom status, regardless of
seizure control. However, the scales differed widely in
their precision in detecting clinically defined differ-
ences. For example, the SF-36 Role Physical scale
differentiated best among people differing in seizure
control, while the SF-36 Role Emotional scale per-
formed at a 64% level, relative to the best measure.
The sensitivity of the role scales to the impact of
seizures is particularly noteworthy because these
scales are among the least precise scales studied due
to their dichotomous response format. Because role
disability constitutes an important HRQOL domain
for people with epilepsy, priority should be given to
improving measures of this important outcome.
Adding two items to the two SF-36 Role Functioning
scales in this study resulted in an improvement of the
scale score distribution. This improvement will be
even more important for studies of epilepsy patients
who are more disabled than those participating in
this study. Substantial gains with a multicategorical



response format for the SF-36 Role Functioning scales
have been demonstrated.®”

The Current Health scale was found to be more
sensitive to the impact of seizures than the SF-36
General Health scale. The addition of only one item
to the SF-36 allows the scoring of both the Current
Health scale and the original General Health scale.
This addition is recommended for future studies of
epilepsy patients.

Comparisons of the 5-item and 17-item mental
health measures indicated that for eight of 14 symp-
toms (blurred vision, slurred speech, involuntary move-
ments, hand tremors, weight gain, stomach upset,
vomiting and skin problems) the longer measure im-
proved empirical validity up to 88% for purposes of
detecting HRQOL differences associated with self-re-
ported symptoms. Thus, a smaller sample size or
more powerful statistical tests are possible when the
longer measure is used. In addition, with the MHI-17,
four different mental health scales can be constructed
to identify the impact of seizures and symptoms in
terms of anxiety, depression, loss of behavioural/emo-
tional control and positive affect. Therefore, the longer
form is recommended for future studies of people
with epilepsy. The one MHI-18 emotional ties item
(which had been split off in the analyses to compute
the separate Emotional Ties scale) should be included
to create the MHI-18 to maintain comparability with
previous research.?®

The HRQOL measures most affected differed sub-
stantially across the two clinical criteria studied. The
six epilepsy-specific HRQOL scales (Mastery, Impact,
Experience, Worry, Agitation, and Distress) tested in
this study were among the 10 best scales in discriminat-
ing between patients who differed in severity as
defined by time since last seizure. By contrast, generic
HRQOL scales were best at differentiating between
patients who did and did not report problems with
the 16 symptoms studied. These findings underscore
the importance of using multiple clinical criteria for
measurement validation. The criteria chosen should fit
the intended purpose of measurement. Measures that
respond most to differences in disease severity, as
defined here, are not likely to be most responsive to
the suspected side effects of treatment. The converse
also appears to be true.

The absence of a patient-based measure of drug
toxicity has been identified as a clear deficiency of an
HRQOL model for people with epilepsy,’® and re-
search to develop such a measure has begun.*® In this
study, we attempted to validate HRQOL measures
with regard to patient-reported symptoms frequently
associated with AED therapy.

Note that although there may be conceptual over-
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lap between specific symptoms (such as hand trem-
ors) and HRQOL concepts (such as anxiety), we
tried to minimize this by excluding from the symp-
tom checklist those symptoms that were assessed
by individual HRQOL scales. It is our opinion that
information about the frequency and severity of
specific symptoms is necessary to understand indi-

~ viduals’ evaluations of their health in general.*® That

is, patient-based reports of specific symptoms can
be used to interpret a more global health effect
such as reflected in the general HRQOL scales. This
topic, which is beyond the scope of this paper, is
discussed elsewhere.*®

Although mostly physical, patient-reported symp-
toms were generally shown in this study to be most
correlated with measures of psychological distress
and well-being. This finding further suggests that
thorough assessment of mental health may be re-
quired in order to detect HRQOL differences be-
tween AED that may differ in their side-effect
profiles. However, these conclusions assume that
different AED produce differences in the symptom
impact studied.

Items and scales recommended for
further evaluation

Some of the scales (Attention, Concentration, and
Percept Scales) fielded in this study did not satisfy
psychometric or validity criteria and may not war-
rant widespread use in this population. The Percept
subscale of the Liverpool Seizure Severity scale had
low internal consistency reliability and failed tests
of item discriminant validity due to heterogeneity
of content. Although psychometrically sound, the
Emotional Ties scale failed to differentiate between
groups of patients differing in seizure control or
symptom status in this study, indicating that it could
be excluded without a substantial loss of informa-
tion. Although tests of validity did support the inclu-
sion of the epilepsy experience and worry questions,
there seemed to be redundancy in the content of
these questions. When eliminating questions for
which the majority of patients responded that the
issue was not relevant and combining those that
referred to the same dimension, the 22 epilepsy expe-
rience and worry questions could be reduced to a
set of seven experience and four worry questions to
test in future studies. When shortening of the
HRQOL questionnaire is desired, these considera-
tions could justify the deletion of 35 items from the
battery tested in this study, pending further
evaluations.
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Limitations of the study

When interpreting the findings of this study, it is
important to note that the study design does not
allow any conclusions regarding the causes of the
HRQOL differences observed. We attempted to solve
the problem of confounding of HRQOL scale scores
by the impact of possible AED-related seizures and
symptoms by analysing subgroups of patients sepa-
rately. However, only in a prospective study can the
causes of HRQOL problems be investigated. Further-
more, due fo the multicolinearity observed among
the patient-reported symptoms we cannot be certain
that any HRQOL impact observed is due to any one
symptom.

Our study does not provide information on the
sensitivity of the measures tested to change in severity
or symptoms over time. To ascertain that seizure
control and side effects due to AED affect the HRQOL
of people with epilepsy, and to explore the sensitivity
of these measures to changes over time, controlled,
longitudinal trials are needed. Based on the cross-
sectional data gathered in this study, we would hy-
pothesize that SF-36 scales, as well as other scales
tested, could detect HRQOL changes related to
changes over time in seizure control and/or symptom
impact. Measures that do best in discriminating the
effects of differences at a point in time should also be
most responsive to the impact of those changes over
time.*247:4¢ However, this principal has been ques-
tioned,*° and in a previous study no significant differ-
ences were found for any of the scales in the Notting-
ham Health Profile between epilepsy patients on pla-
cebo or study medication who differed in seizure
frequency.®? It is not clear whether this reflects the
efficacy of the treatment studied or measurement
validity. Other studies of the SF-36 suggest that the
scales that do best in cross-sectional analyses also do
best in longitudinal analyses.42-°1+62

Lastly, several domains of HRQOL, such as sleep,
stigma, and sexual function, have not been assessed
with multi-item scales in this study. Because of their
importance to patients® they warrant inclusion in
future studies.

Several approaches to comprehensively measure
the HRQOL of people with epilepsy have been under-
taken during the past 2 years.**° This study is
similar to those in that it evaluates generic measures
of HRQOL as well as epilepsy-specific measures.
Close similarities exist between the questionnaire stud-
ied here and the recently developed Quality of Life in
Epilepsy Inventory (QOLIE-89)."* Appendix 2 pro-
vides a comparison of the content and the number of
items per scale of the two questionnaires. Differences

130  Quality of Life Research - Vol 4 - 1995

are most noticeable in the assessment of psychological
distress and well-being, cognitive functioning, and
epilepsy-specific areas of life. Our study adds to the
currently available data by evaluating the validity of
generic and specific HRQOL measures not only in
relationship to the impact of seizures, but also in
relationship to potential adverse effects of AED
therapy. It also provides an initial estimate of the
information gained from epilepsy-specific measures
over and above that provided by generic scales.
Further use of these and other HRQOL scales is
needed to identify which will provide most relevant
information for which purpose. The successful treat-
ment of patients with epilepsy consists of establishing
the best possible balance between seizure control and
adverse treatment effects, and both seizures and ad-
verse drug effects can influence quality of life. It is
therefore important that HRQOL measures detect
both the impact of seizures and AED-related adverse
effects.

We have used statistical methods to estimate dif-
ferences in empirical validity in order to better quan-
tify the contribution from each HRQOL scale rela-
tive to that of other scales. We hope that these
methods will prove beneficial in assessing the useful-
ness of additional scales in studies of the HRQOL
of people with epilepsy. The scales evaluated and
recommended here appear to be practical, reliable,
and valid for use in measuring outcomes in clinical
trials of AED. Hopefully they will contribute to
the improvement of HRQOL among patients with

epilepsy.
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Appendix 1: Scales, subscales, number of items and source of items of the HRQOL

questionnaire for people with epilepsy

HRQOL scales and subscales by domain No. of items! Source
General HRQOL—SF-36 scales
Physical functioning 10 SF-36'7 UK version
Role functioning—physical 4 SF-36"7 UK version plus:
Augmented role functioning—physical 5 1 new item
Bodily pain 2 SF-36'7 UK version
General health perceptions 5 SF-36"7 UK version plus:
Current health 4 1 item from MOS?3:24
Health outlook 1
Resistance to illness 1
Vitality 4 SF-36'7 UK version
Social functioning 2 SF-36'7 UK version
Role functioning—emotional 3 SF-36"7 UK version plus:
Augmented role functioning—emotional 4 1 new item
Mental health (MHI-5) 5 SF-36" UK version
Change in health 1 SF-36'7 UK version
General HRQOL—additional scales .
Mental health (MHI-18) 1 MHI-182%-2¢ {(includes MHI-5) plus:

Anxiety
Depression
Behavioural /emotional control
Positive well-being
Emotional ties
Overall quality of life
Cognition
Confusion
Thinking
Concentration
Attention
Memory
Reasoning
Psychomotor functioning
Epilepsy-specific HRQOL scales
Mastery
Impact
Experience
Worry
Agitation
Distress
Seizure severity scales
Ictal
Percept
Symptoms
Open-ended questions

-h

-h

-t
NOON NNOWOO® W=D A®

1 item from MH| 3825-2¢

3 items from UCLA Loneliness scale?
MOS24»28

6 item MOS cognition scale?® plus:

1 item from SIP#

1 item from PERI?*®

2 items from PERI?°

1item from SIP?®

2 items from SIP?°

Pearlin/Schooler Mastery scale®
Liverpool Impact scale®*

New items

New items

HIS3

MOS2

Liverpool Seizure Severity scale®®
Liverpool Seizure Severity scale®®
New items
New items

' Bold numbers indicate the number of items in each overall scale. Non-bold numbers indicate the number of items in

each subscale. Note: item numbers do not add up to 171.
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Appendix 2: Comparison of multi-item scales (subscales) and number of items per
scale in the study questionnaire and the QOLIE-89, including number of virtually

identical items per scale

Study questionnaire No. of QOLIE-89 No. of No.
scales items scales items identical
items*
Physical functioning 10 Physical functioning 10 10
Role functioning—physical 5 Role Limitations—Physical 5 4
Pain 2 Pain 2 2
General health 6 Health perception 6 5
Current health 4
Vitality 4 Energy/fatigue 4 4
Social functioning 2 Social functioning 1" 1
Social support 4 —_—
Social isolation 2 —
Role functioning—emotional 4 Role limitations—emotional 5 3
Mental health (MHI-5) 5 Emotional well-being (MHI-5) 5 5
Mental health (MHI-18 including MHI-5) 18
Anxiety 4
Depression 4
Behavioural/emotional control 5
Positive well-being 5
Emotional ties 4
Overall quality of life 1 Overall quality of life 2 —
Cognitive functioning Cognitive Functioning
MOS cognition 6
Confusion 2
Thinking 2
Concentration 2 Attention/Concentration 9 3
Attention 2
Memory 1 Memory 6 —
Reasoning 1
Psychomotor functioning 3
Language* 5 —_
Epilepsy mastery 6
Epilepsy impact 8
Epilepsy experience 13
Epilepsy worry 9 Seizure worry 5 —
Epilepsy agitation 2
Epilepsy distress 2 Health discouragement 2 —_
Seizure severity scales
Ictal 12
Percept 8
Sexual relationships** 1 —
Medication effects 3 —_
Symptoms 16
Number of items 171 Number of items 89
Number of multi-item scales 31 Number of multi-item scales 17

* Number of virtually ldentical Items.

** Sexual problems and problems with speech are assessed with one question each in the symptom checklist of the

study questionnaire.
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