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Objective: The aim of this study was to assessmeasurement equivalence in the 16-item short-formQuality of Life
in Childhood Epilepsy Questionnaire (QOLCE-16) across age, sex, and time in a sample of children with newly
diagnosed epilepsy.
Methods:Data came from373 children participating in theHealth-relatedQuality of Life in Childrenwith Epilepsy
Study (HERQULES), a multicenter prospective cohort study. Measurement equivalence was assessed using
multigroup confirmatory factor analysis methods. Comparison groups were stratified by age (4–7 years vs. 8–
12 years), sex (male vs. female), and time (at diagnosis vs. 24 months postdiagnosis).
Results: TheQOLCE-16 demonstratedmeasurement equivalence at the level of strict invariance for each comparison
group tested— age: χ2 (3, 274) = 429.6, p b 0.001; comparative fit index (CFI) = 0.985; root mean square error of
approximation (RMSEA)= 0.056 (0.046, 0.066); sex: χ2 (3, 271)= 430.5, p b 0.001; CFI = 0.984; RMSEA= 0.057
(0.047, 0.067); and time: χ2 (3, 269) = 566.4, p b 0.001; CFI = 0.985; RMSEA= 0.059 (0.052, 0.066).
Significance: Thefindings provide support for the robust psychometric profile of theQOLCE-16 as a reliable and valid
measure of health-related quality of life for children with epilepsy. Demonstrating good properties and a multidi-
mensional structure, the QOLCE-16 is an appropriate short measure for both clinicians and researchers wanting to
obtain health-related quality of life information on children with epilepsy.

© 2018 Elsevier Inc. All rights reserved.
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1. Introduction

Health-related quality of life (HRQoL) is a critical clinical outcome
for children with epilepsy [1] who, compared with their peers, report
poorer HRQoL [2–5]. As a result, there is a need for robust, valid, and
easily obtainable assessments. As health perspectives shift to long-term
care and treatment, the ability to accurately obtain HRQoL information
has become a priority for children living with epilepsy, parents caring
for them, and clinicians hoping to establish ways tomaintain or improve
HRQoL over time [2].

One common measure of HRQoL in children with epilepsy is the
Quality of Life in Childhood Epilepsy Questionnaire (QOLCE-55) [6]. It
is a 55-item, disease-specific, parent-reported measure of HRQoL for
children with epilepsy [7]. The QOLCE-55 is multidimensional, with
items providing insight into cognitive, emotional, social, and physical
functioning domains. It has been shown previously to have good
measurement properties [7–9]. Recently, a 16-item short-form version
d Health Systems, University of
N2L 3G1, Canada.
was created (QOLCE-16), with a goal to produce a measure that would
minimize administrative burden in clinical settings while maintaining
the strong properties of the longer version [10]. The QOLCE-16 provides
a balanced measure of HRQoL by removing redundant or low informa-
tion items and equalizing the number of items for each domain of
HRQoL: cognitive, emotional, social, andphysical functioning [10]. Nearly
half of the items removed from the QOLCE-55 in creating the QOLCE-16
were those measuring aspects of cognitive functioning and item
information curves suggested most of the removed items contributed
negligibly to the explained variance of the overall HRQoL construct or
were providing information already captured by the selected items
[10]. The QOLCE-16 contains items that reflect the core components of
HRQoL for computing an overall HRQoL score and tracking patient
improvements in clinical settings. The QOLCE-16 is designed to focus
on providing a valid and reliable measure of overall HRQoL, a construct
relevant to patients, families, and health professionals.

In clinical practice, the feasibility of administering long-format
questionnaires must be balanced by the knowledge obtained from
using additional items. While there is a scarcity of research examining
questionnaire length and administrative burden in pediatric clinical
populations, a review of HRQoL measurement in pediatric clinical
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settings described questionnaire length as an additional burden on
clinicians and administrators [11]. This sentiment was echoed in a recent
systematic review in adult oncology [12,13]. Across all cases, the percep-
tion of time to administer, record, and interpret long and complex results
were described as a challenge for clinical use. Froma researchperspective,
the use of long-format questionnaires is particularly valuable when
obtaining disease-specific information, while clinical practice benefits
from short-form measures where the goal is to obtain indicators of
improvement [11]. Having a measure that includes the core items of
HRQoL that is short and easy to interpret has been described as a critical
factor for clinical uptake [14].

Measurement equivalence examines the extent to which the psy-
chometric properties of observed items are generalizable across groups
[15]. The demonstration of measurement equivalence provides confi-
dence that measurements obtained are assessing the same underlying
construct and in the same way. Establishing measurement equivalence
is a critical necessity for obtaining valid measurement [15,16]. The level
at which nonequivalence is observed dictates the type of comparisons
available to make. At the highest level, nonequivalence suggests that
groups of individuals do not view the underlying constructs in a similar
way, and no mean comparisons can be made, while at the lowest level,
nonequivalence suggests that explained variance of each item is different,
preventing item-level comparisons [15,16].

While the QOLCE-16 has demonstrated good measurement proper-
ties, measurement equivalence of the scale has yet to be established
[10]. Measurement equivalence across age, sex, and time has been
demonstrated previously in the QOLCE-55 [8,9]. The aim of the current
research was to assess measurement equivalence using the short-form
QOLCE-16. Comparison groups were stratified by age (4–7 years vs.
8–12 years), sex (males vs. females), and time (measurement of HRQoL
at diagnosis vs. 24 months postdiagnosis).

2. Methods

2.1. Data source and participants

Data were obtained from the Health-Related Quality of Life in
Children with Epilepsy Study (HERQULES). Health-Related Quality of
Life in Childrenwith Epilepsy Studywas amulticenter prospective cohort
study with the objective to investigate trajectories and determinants of
HRQoL. Children aged 4–12 years with newly diagnosed epilepsy from
across Canada were followed during their first two years postdiagnosis.
Data were collected at four times: baseline (as close as possible to the
time of diagnosis), 6, 12, and 24 months postdiagnosis. Participant inclu-
sion occurred in two steps, with pediatric neurologists identifying eligible
children and parents being asked to participate. A total of 456 children
were identified by neurologists as eligible for participation, resulting in
373 parents (82%) completing a baseline self-administered questionnaire,
336 completing a 6-month questionnaire, 304 completing a 12-month
questionnaire, and 282 completing a 24-month questionnaire. The cur-
rent study used baseline data (N = 373) for comparisons of age and
sex, and both baseline and 24-month data (N = 282) for comparisons
across time. At each data collection point, physicians collected clinical in-
formation including type of epilepsy syndrome, frequency and severity of
seizures, and antiepileptic drug (AED) use. Information on AEDs included
current number of medications prescribed and an overall total number of
AEDs that have been prescribed across the patient's history. The severity
of cognitive and behavioral problems was reported by clinicians based
on their clinical judgment and rated on five-point and four-point scales,
respectively, where higher scores indicated more severe problems. In
this study, these scoreswere dichotomized to indicate the presence or ab-
sence of cognitive problems and behavioral problems. Clinicians using the
Global Assessment of the Severity of Epilepsy (GASE) scale, a single-item
measure, reported severity of epilepsy. Scores range from 1= extremely
severe to 7= not at all severe [17,18]. A more detailed description of the
HERQULES methodology has been provided previously [3].
2.2. Instrument

The QOLCE-16 is a short-form version of the recently developed
QOLCE-55 [7], created with the goal to provide an accessible measure
to assess HRQoL with minimal respondent burden [10]. The QOLCE-16
measures child HRQoL based on parent report across four domains:
cognitive, emotional, social, and physical functioning, with each domain
assessed using four items rated on a 5-point Likert scale: 0= very often,
1 = fairly often, 2 = sometimes, 3 = almost never, and 4 = never [10].
Ratings are linearly transformed, providing total scores from 0 (low
HRQoL) to 100 (high HRQoL) [10]. The QOLCE-16 contains four
subscales: cognitive, emotional, social, and physical functioning. Each
domain consists of four items that are then used to calculate the sub-
scale score. The QOLCE-16 has excellent internal consistency reliability
(α = 0.90). The QOLCE-16 and scoring instructions are freely available
[10].

2.3. Statistical analyses

Analyses were conducted using Mplus software version 7 [19]. The
established higher-order factor structure of the QOLCE-55 [7–9] was
used as the basis for all equivalence-testing models. The QOLCE-16 was
developed using a bifactor structure to take advantage of benefits avail-
able when using item-response theory methods for item selection, such
as, the use of item characteristic curves to identify poor performing
items [10]. A bifactor structure is an alternative conceptualization of a
higher-order factor structure, where all items load onto a general factor
(conceptualized as HRQoL in the QOLCE-16) in addition to loading on
their respective domains [20]. There are a number of similarities between
bifactor structures and higher-order factor structures, and it has been
established that the two are often similar in estimates, or even equivalent
under specific constraints [21,22]. Because of the ease of interpretation
and common conceptualization in health research, the higher-order factor
structure was used for all analyses.

Weighted least squaresmeans and variance adjusted (WLSMV) esti-
mationwas used to obtain all estimates. InMplus, theWLSMV produces
and analyzes a polychoric correlation matrix and an associated weight
matrix to provide robust unbiased estimation for categorical indicators.
Further, WLSMV is robust against nonnormal data. Weighted least
squares means and variance adjusted estimation using the theta
parametization was implemented to obtain parameters for residual
variances, allowing an additional investigation into a source for group
differences [23]. Adequacy of model fit was evaluated based on expert
recommendations [24–26]: Bentler's comparative fit index (CFI; where
N0.900 is acceptable), root mean square error of approximation
(RMSEA; where b0.08 is acceptable and b0.06 is excellent), and the
weighted root mean square residuals (WRMR; where b1.00 is good)
[24–26].

Measurement equivalence was evaluated using multiple-group
confirmatory factor analysis. Groups for comparisons were age: ‘young
children’ (4–7 years; n = 178) vs. ‘preadolescents’ (8–12 years; n =
181); sex: males (n = 190) vs. females (n = 169); and time: baseline
(n = 373) and 24 months postdiagnosis (n = 275).

In this study, measurement equivalence was tested in a nested
model approach as is common in equivalence research [27,28]. The
steps used in this study are as follows: (1) establish the factor structure
in each group separately; (2) test of configural invariance (model 1 – no
constraints on parameters); (3) test of metric or weak factor invariance
(model 2 – constraints added for invariance of factor loadings Λ for
particular items; model 3 – constraints added for invariance of factor
loadings for first-order factors); (4) test of scalar or strong invariance
(model 4 – constraints added for invariance of item thresholds υ and
first-order factor intercepts τ); and (5) test of strict invariance (model
5 – constraints added for invariance of residual and factor variance θ).
If at any level of analysis equivalencewas not established, tests of partial
invariance (placing specific constraints on individual items based on
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statistical suggestions of model fit) are conducted. Any partial invari-
ance (item-specific constraints) is then continued forward to the next
sequential test.

All tests of equivalence were sequential. Model comparisons were
done using Mplus DIFFTEST procedure for nested model comparisons
under WLSMV. Partial invariance testing was informed by modification
indices, which suggest equality constraints to remove to improvemodel
fit. To establish measurement equivalence, two criteria were assessed:
(1) model fit at each level of testing and (2) change in fit indices from
the less constrained model to the more constrained model. Model fit
was deemed adequate if two of three fit indices (χ2 goodness-of-fit,
CFI, RMSEA) met cutpoints that were established a priori [27,28]. The
cutpoints were as follows: χ2 goodness-of-fit, p N 0.05; CFI N 0.900;
and RMSEA b 0.08. Furthermore, going from less constrained to more
constrained models required that at least two of three change statistics
met the following criteria:Δχ2, p N 0.05;ΔCFI ≥−0.010; andΔRMSEA b

0.015 [28–32]. Research has suggested that partial equivalence of two
weak and a single strong invariance is sufficient for meaningful
measurement scales [32].

3. Results

3.1. Sample characteristics

The mean age of children was 7.5 (2.3) years and 53% were male.
Partial seizures were the most common diagnosis (62%). Severity of
epilepsy was mild on average, with mean GASE scores of 5.4 (1.2) out
of 7. Cognitive problems were reported in 20% of children while behav-
ioral problems were reported in 15% of children. A majority of families
reported annual incomes of at least $60,000 (56%) and 67% of parents
having completed postsecondary education. Further details of the
sample are found in Table 1.

3.2. Measurement equivalence by age

Baselinemodel fit adequacy was established for both children in the
young group: χ2(100)= 161.0, p b 0.001; CFI= 0.991; RMSEA= 0.059
(0.041, 0.075) and preadolescent group: χ2(100) = 168.1, p b 0.001;
CFI = 0.983; RMSEA = 0.061 (0.045, 0.077). In configural invariance
(see Table 2, model 1), model fit was adequate: χ2(203) = 448.6, p b

0.001; CFI = 0.977; RMSEA = 0.082 (0.072, 0.092). At the level of
Table 1
Child and parent characteristics.

Baseline
(n = 373)a

Child characteristics
Age, years, mean (SD) 7.5 (2.3)
Sex, male 52.4
Severity of epilepsy

Somewhat/a little/not at all 76.9
Seizure type

Partial 59.6
Generalized 38.5
Unknown 1.9

Current AED use 67.1
Total AEDs prescribed, mean (SD) 0.8 (0.7)
Cognitive problems 20.0
Behavior problems 15.4

Parent characteristics
Living with a spouse or partner 87
Household income ≥ $60,000 56.3
Age-primary caregiver, mean (SD) 37.7 (6.1)
Postsecondary school graduate 66.5
Employed 67.1

a Reported as percentages, unless otherwise stated.
weak invariance (models 2 and 3), model fit did not significantly
worsen. At the level of strong invariance (model 4), model fit did not
worsen; however, Δχ2 comparisons between models could not be
computed due to the data distribution issues resulting in a singular
matrix [31]. While statistical methods exist to attempt to alleviate the
issue [33,34], the consequence of these methods on interpretation of
results is unknown [33]. As such, given the successful fit statistics of
our models, we did not apply techniques to allow Δχ2 comparisons
between models. At the level of strict invariance (model 5), model
fit did not worsen. Overall, no items were found to be nonequivalent
between age groups.

3.3. Measurement equivalence by sex

Baseline factor models were adequate for both the males: χ2(100) =
204.6,pb 0.001; CFI=0.980; RMSEA=0.074 (0.060, 0.089) and females:
χ2(100)= 132.5, p b 0.016; CFI = 0.993; RMSEA= 0.044 (0.020, 0.063).
In configural invariance (see Table 3, model 1), model fit was adequate:
χ2(203) = 415.4, p b 0.001; CFI = 0.979; RMSEA = 0.076 (0.066,
0.087). Model fit did not significantly worsen for weak invariance
(model 2 and model 3) or strong invariance (model 4). There was
evidence of nonequivalence at the level of strict invariance (model 5:
Δχ2 (16) = 43.01, p b 0.001). Modification indices suggested removing
the constraint on the residual of item 1 in the cognitive functioning
domain:Had trouble understanding directions?Once the constraintwas re-
moved, invariance was achieved at the strict level (model 6).

3.4. Measurement equivalence by time (baseline and 24 months
postdiagnosis)

Baseline and two-year data were adequate (baseline data: χ2(100) =
221.6, p b 0.001; CFI = 0.988; RMSEA = 0.058 (0.048, 0.069); two-year
data: χ2(100) = 206.8, p b 0.001; CFI = 0.990; RMSEA = 0.062 (0.050,
0.074)). In configural invariance (see Table 4, model 1), model fit was ad-
equate: χ2(203)= 569.0, p b 0.001; CFI= 0.982; RMSEA=0.075 (0.068,
0.083). Model fit did not significantly worsen for weak invariance (model
2 and model 3). There was evidence of nonequivalence at the level of
strong invariance (model 4: Δχ2 (40) = 105.76, p b 0.001). Modification
indices suggested removing constraints on thresholds 3 and 4 of item3 of
the physical functioning domain: Played freely outside the house like other
children his/her age? Removing the constraint established invariance at
6 months
(n = 336)

12 months
(n = 304)

24 months
(n = 282)

7.9 (2.4) 8.5 (2.3) 9.5 (2.3)
51.5 50.7 51.6

88.4 91.2 91.7

59.0 58.4 57.8
39.2 39.8 39.5
1.8 1.8 2.7

81.0 81.8 76.5
1.2 (0.9) 1.3 (1.1) 1.4 (1.3)

23.0 25.5 28.4
23.6 20.7 22.7

87 88 88
57.2 62.1 65.4

38.2 (5.8) 39.1 (5.9) 40.3 (5.6)
70.3 73.7 74.8
70.7 73.5 77.0



Table 2
Tests of measurement equivalence by age.

χ2 (df) CFI RMSEA (90% CI) Δχ2 (df) ΔCFI ΔRMSEA

1. Configural invariance
No constraints

448.6 (203) 0.977 0.082 (0.072, 0.092) – – –

2. Weak invariance I
Item factor loadings

451.3 (215) 0.978 0.078 (0.068, 0.088) 16.11 (12)a 0.001 −0.004

3. Weak invariance II
First-order factors

442.9 (218) 0.979 0.076 (0.066, 0.086) 0.73 (3)a 0.001 −0.002

4. Strong invariance
Item thresholds and First-order intercepts

418.9 (258) 0.985 0.059 (0.048, 0.069) – 0.006 −0.017

5. Strict invariance
Item residuals and First-order factor variance

429.6 (274) 0.985 0.056 (0.046, 0.066) – 0.000 −0.003

Children aged 4–7 years were in the ‘young child’ group and those aged 8–12 years in the ‘preadolescent’ group. Italicized text describes the model parameters that were constrained at
each step of the testing process.

a Not statistically significant.
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the strong level (model 5). There was evidence of nonequivalence at the
level of strict invariance (model 6: Δχ2 (16) = 79.01, p b 0.001). Modifi-
cation indices suggested removing the constraint on the residual of item1
in the cognitive functioning domain: Had trouble understanding
directions?, item 3 of the physical functioning domain: Played freely out-
side the house like other children his/her age?, and on item 1 in the social
functioning domain: How limited are your child's social activities compared
with others his/her age? Once the constraints were removed, invariance
was achieved at the strict level (model 7).

A table of standardized factor loadings for each item at the level of
strict invariance has been provided for each of the comparison groups
(see Table 5).

4. Discussion

Our study suggests that the recently developed short-form QOLCE-
16 is measurement equivalent. Our results indicate that items of the
QOLCE-16 are similarly interpreted by children aged 4–7 years and
those 8–12 years, by males and females, and longitudinally between
baseline and at 24 months postdiagnosis. These findings are an impor-
tant step towards confidence in the validity of theQOLCE-16. In all com-
parisons, measurement equivalence was reached to the level of strong
invariance (item thresholds and factor intercepts), and partial equiva-
lence was obtained at the level of strict equivalence (item residuals
and factor variances). These findings align with tests of measurement
equivalence using the QOLCE-55 [8]. While full equivalence was not
reached across all comparison groups for all items, previous research
suggests that reaching the level of strong invariance is adequate for
making valid comparisons between groups [32,35]. Nonequivalence at
the level of configural or weak/metric equivalence has been shown to
impact mean total score comparisons between groups [32,35]. Strong
Table 3
Tests of measurement equivalence by sex.

χ2 (df) CFI

1. Configural invariance
No constraints

415.4 (203) 0.979

2. Weak invariance I
Item factor loadings

422.3 (215) 0.979

3. Weak invariance II
First-order factors

416.5 (218) 0.980

4. Strong invariance I
Item thresholds and First-order intercepts

421.0 (256) 0.984

5. Strict invariance I
Item residuals and First-order factor variances

447.9 (272) 0.983

6. Strict invariance I
Item residuals (θCF1) and First-order factor variances

430.5 (271) 0.984

Italicized text describes the model parameters that were constrained at each step of the testing
were removed to establish partial invariance and were unconstrained in subsequent models.

a Not statistically significant.
b p b 0.001.
invariance ensures that factor scores are equivalent across groups, an
important property for establishing the validity of a mean score
measure of HRQoL [36]. Having weak and strong invariance allows the
understanding of how underlying external factors affect the mean
score of the construct [36]. The need for strict invariance is primarily
for situationswhere testing bias is of primary concern (an interest in en-
suring equality of results) or comparisons at the item-level [36]. In the
context of the QOLCE-16, strong measurement invariance is adequate.

Three items were identified as being nonequivalent between
comparison groups (sex and across time) at the levels of strong and
strict invariance: cognitive functioning item 1 (Had trouble understand-
ing directions?), physical functioning item 3 (Played freely outside the
house like other children his/her age?), and social functioning item 1
(How limited are your child's social activities compared with others his/
her age?). In assessing measurement equivalence of the QOLCE-55,
both cognitive functioning item 1 and social functioning item 1 were
found to have nonequivalence issues on these same items (identified
as having nonequivalent intercepts in QOLCE-55). In addition, a ques-
tion on the physical functioning domain was found to be nonequivalent
(Played with friends away from you or your home?) [8]. The similarity of
findings is not surprising given that the QOLCE-16 contains a subset of
items from the QOLCE-55. It was suggested at the time that the term
“played” may be difficult to interpret in the HERQULES sample, in that
over the two years postdiagnosis nearly one quarter of children
transitioned from the young group to the preadolescent group [8]. Al-
ternatively, the phrase “freely outside” may have different interpreta-
tions during transition to older ages. A second possible reason may be
differences in parental restriction longitudinally, where parents at the
time of diagnosis may be overly concerned about children playing
away from home, but ease this restriction as the family adjusts to living
with epilepsy. This is consistent with research suggesting strong
RMSEA (90% CI) Δχ2 (df) ΔCFI ΔRMSEA

0.076 (0.066, 0.087) – – –

0.073 (0.063, 0.084) 17.83 (12)a 0.000 −0.003

0.071 (0.061, 0.082) 1.01 (3)a 0.001 −0.002

0.060 (0.049, 0.070) 34.74 (38)a 0.004 −0.011

0.060 (0.050, 0.070) 43.01 (16)b 0.001 0.000

0.057 (0.047, 0.067) 29.71 (15)a 0.000 −0.003

process. Constraints on the residual of item 1 in the Cognitive Functioning domain (CF1)



Table 4
Tests of measurement equivalence by time.

χ2 (df) CFI RMSEA (90% CI) Δχ2 (df) ΔCFI ΔRMSEA

1. Configural invariance
No constraints

569.0 (203) 0.982 0.075 (0.068, 0.083) – – –

2. Weak invariance I
Item factor loadings

562.8 (215) 0.983 0.071 (0.064, 0.079) 16.99 (12)a 0.001 −0.004

3. Weak invariance II
First-order factors

552.2 (218) 0.983 0.070 (0.062, 0.077) 2.10 (3)a 0.000 −0.001

4. Strong invariance I
Item thresholds and First-order intercepts

622.2 (258) 0.982 0.067 (0.060, 0.073) 105.76 (40)b 0.001 −0.003

5. Strong invariance II
Item thresholds (τPF7$3, τPF7$4) and First-order intercepts

582.4 (256) 0.984 0.063 (0.057, 0.070) 62.65 (38)a 0.002 −0.004

6. Strict invariance I
Item residuals and First-order factor variances

631.5 (272) 0.982 0.065 (0.058, 0.071) 79.01 (16)b 0.002 0.002

7. Strict invariance II
Item residuals (θCF1, θPF7,θSF3) and First-order factor variances

566.4 (269) 0.985 0.059 (0.052, 0.066) 30.27 (16)a 0.003 −0.006

Italicized text describes the model parameters that were constrained at each step of the testing process. Constraints on the item thresholds and item residual of item 3 in the Physical
Functioning domain (PF7), residual of item 1 in the Cognitive Functioning domain (CF1), and residual of item 1 in the Social Functioning domain (SF3) were removed to establish partial
invariance and were unconstrained in subsequent models.

a Not statistically significant.
b p b 0.001.
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parental protections and limitations regarding social activities reported
by children with epilepsy [37,38]. This second reason may also explain
residual nonequivalence with the social functioning item (limitations
in social activities) as parents' perceptions change their view of what a
limited social activity is at the time of diagnosis and after living with
epilepsy for two years. Similar changes in parental perceptions/expecta-
tions across timemay explain nonequivalence for cognitive functioning
(understanding directions) [38]. Difficulties in memory are associated
with clinical characteristics of epilepsy, and it is reasonable for parents'
expectations of children's comprehension skills to change over time as
the family adapts to living with epilepsy [39].

Overall, both QOLCE-16 and QOLCE-55 suggest measurement equiva-
lence, and both show strong measurement properties. Despite the simi-
larities of these two shortened versions of the QOLCE, each has unique
strengths as measures of HRQoL. As additional items provide a better
representation of each domain, the individual domains of HRQoL are bet-
ter represented by the QOLCE-55. Thus, in cases warranting domain-
specific information or more comprehensive assessments of HRQoL, the
QOLCE-55 is the preferred measure. In contrast, the QOLCE-16 is more
Table 5
Standardized factor loadings of the QOLCE-16 for each comparison group at the level of strict i

St

Yo

Factor 1: cognitive functioning
Had trouble understanding directions? 0
Had difficulty following complex instructions? 0
Had difficulty following simple instructions? 0
Had trouble remembering things people told him/her? 0

Factor 2: emotional functioning
Felt nobody understood him/her? 0
Felt down or depressed? 0
Felt frustrated? 0
Felt confident? 0

Factor 3: social functioning
How limited are your child's social activities compared with others his/her age? 0
Affected his/her social interactions at school or work? 0
Isolated him/her from others? 0
Made it difficult for him/her to keep friends 0.

Factor 4: physical functioning
Played freely in the house like other children his/her age? 0
Been able to do the physical activities other children his/her age do? 0
Played freely outside the house like other children his/her age? 0
Needs more supervision than other children his/her age? 0

a Values in parentheses are standard errors.
appropriate for a focus on an aggregate summary score. Its short length
iswell-suited for clinical settings, where tracking overall change is critical.
The reduced number of items in the QOLCE-16 entails less administrative
burden to facilitate greater clinical uptake and clinical utility. While our
analyses have suggested nonequivalence for three items, we do not
encourage revising these items because the level of nonequivalence for
these items does not bias overall HRQoL comparisons. Furthermore, by
not revising these items, we are ensuring consistency across all three ver-
sions of the QOLCE. Consistency between versions of QOLCE is paramount
to allow long-term comparisons across studies and the ability to merge
datasets using different versions of the measure.

There are several limitations in this study. While our sample in-
cluded a large number of childrenwith epilepsy, our group comparisons
are considered small in terms of equivalence testing. Further, our sam-
ple may not adequately represent the full range of adolescence, as our
upper range of child age is 12 years old. Our sample consists of families
of relatively high socioeconomic status; however, variation exists across
parental education, marital status, and household income, as well as
children's clinical profiles. We do not believe a wider spectrum of
nvariance.

andardized factor loadingsa

ung/preadolescence Male/Female Baseline/24 months

.85 (0.01)/0.87 (0.02) 0.84 (0.01)/0.92 (0.01) 0.85 (0.01)/0.94 (0.01)

.98 (0.01)/0.98 (0.01) 0.98 (0.01)/0.97 (0.01) 0.98 (0.01)/0.98 (0.01)

.99 (0.01)/0.99 (0.01) 0.97 (0.01)/0.96 (0.01) 0.97 (0.01)/0.97 (0.01)

.75 (0.03)/0.78 (0.03) 0.79 (0.03)/0.76 (0.03) 0.77 (0.03)/0.76 (0.03)

.74 (0.04)/0.76 (0.04) 0.75 (0.04)/0.76 (0.04) 0.74 (0.03)/0.75 (0.03)

.65 (0.04)/0.68 (0.04) 0.64 (0.05)/0.66 (0.05) 0.69 (0.03)/0.69 (0.03)

.70 (0.04)/0.73 (0.03) 0.71 (0.04)/0.72 (0.04) 0.72 (0.03)/0.72 (0.03)

.68 (0.04)/0.71 (0.04) 0.70 (0.04)/0.71 (0.04) 0.74 (0.03)/0.75 (0.03)

.73 (0.04)/0.78 (0.03) 0.75 (0.03)/0.77 (0.04) 0.75 (0.03)/0.89 (0.03)

.87 (0.03)/0.90 (0.02) 0.88 (0.03)/0.88 (0.02) 0.90 (0.02)/0.89 (0.02)

.91 (0.02)/0.93 (0.02) 0.910 (0.02)/0.92 (0.02) 0.92 (0.02)/0.91 (0.02)
890 (0.03)/0.92 (0.03) 0.89 (0.03)/0.90 (0.03) 0.93 (0.02)/0.92 (0.02)

.67 (0.05)/0.69 (0.05) 0.72 (0.04)/0.65 (0.05) 0.64 (0.03)/0.61 (0.03)

.77 (0.05)/0.80 (0.05) 0.84 (0.04)/0.79 (0.05) 0.87 (0.03)/0.85 (0.03)

.14 (0.07)/0.15 (0.07) 0.17 (0.08)/0.14 (0.07) 0.14 (0.05)/0.34 (0.07)

.77 (0.04)/0.80 (0.04) 0.78 (0.04)/0.72 (0.04) 0.86 (0.02)/0.83 (0.03)
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epilepsy would have changed the results of our analyses. While our
results are an important step towards the validity of the QOLCE-16,
further investigation in other samples and across other comparison
groups is warranted. Comparisons across clinical characteristics and
other sociodemographic indicators would advance our understanding
of results obtained when using the QOLCE-16.

5. Conclusion

These findings provide initial evidence of measurement equivalence
for theQOLCE-16 across age, sex, and time. Comparisonsmade using the
QOLCE-16 are believed to be unbiased and differences between subjects
meaningful. This lends additional support that the QOLCE-16 has ac-
ceptablemeasurement properties for use in assessingHRQoL in children
with epilepsy. Pediatric HRQoL research in epilepsy may benefit from
use of the combination of a more detailed disease specific instrument
such as the QOLCE-55 in combination with a generic instrument,
while clinical practicemay benefit fromuse of a simple and short instru-
ment such as the QOLCE-16 to allow translation of findings into
improvements in clinical practice.
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