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Abstract

Prior studies have found no adverse effects of pediatric epilepsy surgery on IQ. However, empirical techniques such
as regression models, designed to account for confounding factors such as practice effects and test–retest reliability
and able to provide a standardized method for evaluating outcome, have not been used in studying change after
pediatric epilepsy. The goal of this study was to demonstrate the regression technique while empirically measuring
the effect of epilepsy surgery on IQ in a group of pediatric patients. Predictors of retest IQ (e.g., baseline IQ, retest
interval, demographics, epilepsy severity) were evaluated in a control group with intractable seizures (N 5 23)
assessed twice with the WISC–III. The resulting equation was used to evaluate IQ changes in a second group of
children who underwent epilepsy surgery (N 5 22). In controls, baseline IQ was a strong predictor of retest IQ.
Number of AEDs was inversely related to retest IQ. Based on the control regression, four children (18%) in the
surgical sample obtained significantly higher than expected postsurgical IQ scores and one child (5%) obtained a
lower than expected IQ score. This study demonstrates that regression-based techniques yield informative estimates
on outcome and may be an improvement over prior methods of measuring change after pediatric epilepsy surgery.
(JINS, 2003,9, 879–886.)
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INTRODUCTION

It is generally accepted that, in most cases, pediatric epi-
lepsy surgery does not adversely affect intelligence as mea-
sured by IQ tests (Adams et al., 1990; Caplan et al., 1993;
Gilliam et al., 1997; Lindsay, 1990; Meyer et al., 1986;
Miranda & Smith, 2001; Oxbury et al., 1995; Szabo et al.,
1998; Tinuper et al., 1988; Westerveld et al., 2000). How-
ever, the studies upon which this assumption is based have

assessed change by comparing pretreatment and posttreat-
ment means or individual change scores (i.e., pretreatment
score minus posttreatment score). In the latter case, these
are then evaluated against a clinically significant cutoff such
as 95% confidence bands defined by the standard error of
measurement (SEM), the standard error of the difference
(SEdiff ), or by other clinical cutoffs deemed to reflect clin-
ically significant change (i.e., 10 or 15 IQ points). These
approaches do not allow researchers to disentangle “true”
change attributable to surgery from the effects of other fac-
tors that also influence test scores. These factors include
(1) practice effects, (2) test–retest reliability, (3) differing
baseline levels, (4) regression towards the mean, and (5) sub-
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ject variables that operate independently or interact with
the treatment in question to affect outcome (e.g., disease
severity, maturation). Another methodological limitation of
previous research is the practice of collapsing scores from
different versions of IQ tests across children, despite psy-
chometric differences between test versions.

Given the increasing availability of epilepsy surgery in
pediatric centers, there is a need for outcome research that
accurately measures the proportion of change attributable
to surgery independent of confounding factors. This has
been done in the adult literature. Empirical techniques for
measuring change in adult epilepsy samples include the
Reliable Change Index (RCI) and standardized regression-
based change scores (Chelune et al., 1993; Hermann et al.,
1991, 1996; McSweeney et al., 1993; Sawrie et al., 1996).
The RCI method for deriving cutoff scores accounts for
measurement error and practice effects and is based on the
test–retest reliability coefficient and theSEM(Chelune et al.,
1993). In addition to accounting for imperfect test–retest
reliability as do RCIs, regression-based change (RBC) scores
account for many other factors that may significantly affect
outcome such as differential practice effects associated with
variability in baseline level of function and test–retest in-
terval, and subject variables that may be systematically as-
sociated with test–retest changes. In addition, RBC scores
can be easily standardized, providing a single metric of
effect size and directionality across measures (Sawrie et al.,
1996). It is important to understand that RBC scores do not
necessarily indicate whether a significant change from base-
line level has occurred—for which use of RCIs may be
more appropriate—but instead, assess the degree to which
observed change conforms to established trends in a refer-
ence population. These trends may consist of increases or
decreases in performance over time in association with com-
binations of influential predictor variables, such as type and
severity of illness, treatment type, baseline cognitive level,
gender, age, and test–retest interval (e.g., increased scores
at retest from healthy childrenvs. decreased scores from
children with progressive neurological disease).

The goal of this study was to use the regression-predicted
change technique in order to provide empirically derived
information on the effects of epilepsy surgery on IQ in chil-
dren. The procedure entailed deriving the control regres-
sion equation using baseline and retest IQ data from a sample
of children with intractable epilepsy and then deriving RBC
scores using this equation with a second group of children
who underwent epilepsy surgery.

METHOD

Participants and Procedure

Data for this study were obtained by archival chart review
of pediatric patients seen at epilepsy surgery programs and
seizure clinics at two tertiary care hospitals (British Colum-
bia’s Children’s Hospital, Vancouver, Canada; and University

of Alabama at Birmingham Epilepsy Center, Birmingham,
Alabama). Inclusion criteria included (1) epilepsy diagno-
sis confirmed by a neurologist and defined as recurrent,
afebrile epileptic seizures; (2) baseline and retest Full Scale
Intelligence Quotient (FSIQ) scores using the Wechsler In-
telligence Scale for Children–Third Edition (WISC–III;
Wechsler, 1991); (3) age between 6 and 17 years; and (4)
absence of any known progressive neurological condition.
Because this was a retrospective clinical study, we could
not ensure that all children were on the same medications at
baseline and retest. However, to minimize a differing effect
of antiepileptic drugs (AEDs) on baseline and retest, we
excluded any children who were on different medications
at baseline and retest if one of these medications included
phenobarbital or topiramate, two AEDs with potentially
major cognitive side effects (Aldenkamp, 2001).

The presurgical control group consisted of 23 patients
who were specifically under evaluation for epilepsy sur-
gery and who had been tested twice with the WISC–III
prior to any surgery. Of these waitlist patients, approxi-
mately half (N 5 11, 48%) had proceeded to surgery at the
time of this writing. According to the International Classi-
fication of Epilepsy (ICE), most of the controls had
localization-related epilepsy (Table 1). Means for medica-
tion status and seizure frequency in the month prior to the
evaluation are shown in Table 2. Most children were on a
single AED at the time of testing (range 0–4), but on aver-
age had been on three or more AEDs prior to their first
evaluation (range 0–16). The range in seizure counts in the
month prior to the baseline assessment across the group
was extreme, ranging from 0 to 215 seizures. Seizure rating
classifications are presented for descriptive purposes and
ease of interpretation in Table 1.

The surgical group comprised 22 patients (Table 1). Like
the controls, most surgical patients were on a single AED at
the time of initial evaluation (range 0–4) but had had mul-
tiple AED trials in the past (Table 2). Surgical outcome for
the group, according to Engel et al.’s (1993) classification
system, is shown in Table 1.

RESULTS

Group Comparisons

The two groups were compared in terms of demographic
and neurological characteristics (Table 2). Demographic and
neurological data had a normal distribution with the excep-
tion of age at onset, number of AEDs, and seizure fre-
quency (Shapiro–Wilk Test). Mann–Whitney tests were used
to assess for group differences in these variables andt tests
were used in all other cases. Given the particularly extreme
range and positively skewed distribution of this variable,
seizure frequency was log-transformed for purposes of all
other statistical analyses.

Age and retest interval were significantly different be-
tween groups. Chi-square analyses indicated no significant
group differences in sex or handedness. Following the ap-
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proach used by Chelune et al. (1993) to assess for the ef-
fects of preexisting group differences on change scores,
Pearson’s correlations between age, retest interval, seizure
frequency, and change in IQ were examined. These corre-
lations were all small and nonsignificant. In addition, we
examined whether subgroups within the control group were
different with regards to IQ changes at retest. Specifically,
we compared IQ changes between children in the control
group who had proceeded to surgery (true controls)versus
those who had not yet had surgery (waiting list only). Al-
though the mean change in IQ was larger for the waitlist

group (M 5 23.67,SD5 6.37,N 5 12), it was not signif-
icantly different from that of the true controls who had been
assessed twice prior to proceeding to surgery (M 5 21.55,
SD5 6.37,N 5 11).

Baseline and retest scores on the IQ measure are pre-
sented in Table 3. Baseline IQs were not significantly dif-
ferent between groups. There did not appear to be any
group-level increase in IQ (i.e., a practice effect). Instead,
the presurgical control mean decreased by 2.6 IQ points at
retest; a paired samplest test indicated that this decrease
approached significance (p , .066). The surgical group

Table 1. Neurological characteristics of the presurgical and surgical groups

Presurgical controls Surgical group

ICE classification
Localization-Related 19 (83%) 9 (90%)a

Generalized 3 (13%) —
Undetermined 1 (4%) 1 (10%)a

Etiologyb

Tumor 1 (6%) 2 (10%)
Vascular 2 (11%) —
Infection 4 (22%) 2 (10%)
Dysplasia 4 (22%) 4 (19%)
Cryptogenic 7 (39%) 15 (62%)

Seizure frequency rating
None 6 (26%) 5 (23%)
1–10 9 (39%) 9 (43%)
Over 10 but under 100 6 (26%) 5 (23%)
100 or more seizures 2 (9%) 3 (14%)

Engel seizure outcome classification
Class 1: Free of disabling seizures — 11 (50%)
Class 2: Rare disabling seizures — 2 (9%)
Class 3: Worthwhile improvement — 3 (14%)
Class 4: No worthwhile improvement — 6 (27%)

Note.Seizure frequency refers to the month preceding baseline IQ.
aICE classifications were available for ten children in the surgical group.
bEtiologies were available for 18 patients in the presurgical control group.

Table 2. Demographic and neurological predictors: Differences between presurgical control and surgical groups

Presurgical controls
(N 5 23)

Surgical group
(N 5 22)

Mean SD Range Mean SD Range p

Age 9.5 2.2 6.1–14.7 11.3 2.9 6.0–15.6 .020
Sex (male0female)a 8015 11011 .373
Handedness (right0 left)a 2102 2101 .513
Age at onsetb 3.8 3.0 0.2–9.0 4.7 4.1 0.5–14.7 .366
Duration of epilepsy 5.7 3.7 0–13 6.6 3.5 0.6–13.3 .429
Number of AEDsb 1.7 0.8 0–3 1.7 1.1 0–4 .799
Number of prior AEDs 5.1 3.7 0–16 4.0 2.4 0–9 .276
Seizure frequencyb 27.7 52.7 0–215 25.0 44.6 0–180 .855
Test–retest interval 2.5 1.3 0.5–5.1 1.5 0.8 0.7–3.7 .003

Note. p values fromt tests except for:aChi-square Test andbMann–WhitneyU Test. Age, age at onset, duration of epilepsy, and
test–retest interval are shown in years. Number of AEDs refers to AEDs at baseline. Seizure frequency refers to number of seizures in
the month preceding baseline.
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mean decreased by .7 IQ points, which was a nonsignifi-
cant change.

Predictors of Postsurgical IQ

To identify potential predictors to enter into the regression
equation, simple correlations between demographic0
neurological variables and retest scores within the control
sample were examined (Table 4). As expected, baseline IQ
was very highly correlated with retest IQ. Number of cur-
rent AEDs was also strongly correlated. There was also a
trend involving sex, with female gender associated with
lower retest IQ. No other variable, including age or retest
interval, was significantly correlated with retest IQ.

Regression Equation and Derivation
of Change Scores

Data from the control group was used to construct the re-
gression model. Because of the very high correlation with
baseline FSIQ, a two-stage method was used to derive the
regression equation for predicting FSIQ at retest. In the
first stage, baseline FSIQ scores were regressed onto FSIQ
scores at retest. The resultingR2 value of .89 was signifi-
cant atp , .001. In the second stage the other variable
significantly correlated with FSIQ at retest, number of AEDs
at baseline, was added to the regression equation as a sec-

ond predictor. The resultingR2 value of .92 was signifi-
cantly larger than theR2 value obtained when FSIQ at retest
was predicted by baseline FSIQ alone (p 5 .017). The re-
sulting regression equation is given below:

FSIQretest5 (.9653 FSIQbaseline)

1 (24.5193 AEDsbaseline) 1 7.358

It can be seen from inspection of this equation that pre-
dicted retest FSIQ values were inversely related to number
of AEDs at baseline, and that for children who were not
taking any AEDs at baseline, a modest increase in FSIQ at
retest was expected. For example, given a baseline FSIQ of
100, the predicted FSIQs at retest for children taking 0, 1, 2,
and 3 AEDs at baseline are 104, 99, 95, and 90, respectively.

The regression-based method for evaluating change is
not limited to models that only include main effects. In our
study, there was insufficient power to formally assess all
the possible interactions between predictor variables. As an
example of this approach, however, we compared the effect
size when retest IQ was predicted by baseline IQversusthe
prediction of retest IQ by the interaction of baseline IQ
with number of AEDs. The former was associated with a
much larger effect size, suggesting that IQ alone was the
better predictor.

Postsurgical Change Scores

Predicted retest FSIQ scores were derived using the equa-
tion shown above. Significance levels for differences be-
tween observed and predicted retest FSIQ scores were
derived using the standard error for each individual’s pre-
dicted score (SE ZY), rather than the standard error of the
regression (SEReg), as has been used in prior studies with
adults.* This was done to obtain more accuratet and p
values because, unlike theSEReg, the SE ZY is not constant
across cases, but increases as individual values of indepen-
dent variables deviate from the mean (Crawford & Howell,
1998). That is, persons who are outliers with respect to their
scores on predictor variables will have larger margins of
error associated with their predicted scores and thus larger
changes in raw scores will be required to reach significance
for these individuals.

RBC scores should only be derived when necessary as-
sumptions for regression analyses are met (see Pedhazur,
1997, pp. 33–34). Evaluation of residuals from the control
regression used to derive the RBC scores showed that these
assumptions were met. In addition, the means and vari-
ances of the predictor variables in the new sample should
approximate those of the original sample from which the

*This was accomplished using a computer program developed by
Crawford and Howell (1998). The program (CLREGMUL) is available at
the website of Professor John R. Crawford:http:00www.psyc.abdn.ac.uk0
homedir0jcrawford0jcrawford.htm

Table 3. Baseline and retest IQ for the presurgical controls
and surgical group

Baseline IQ Retest IQ t p

Presurgical controls 73.0 (17.3) 70.4 (19.7) 1.934 .066
Surgical group 78.2 (20.3) 77.5 (19.4) 0.427 .674

Table 4. Correlations between predictor variables and
retest IQ for the presurgical controls

Retest FSIQ p

Baseline FSIQ .945 .000
Number of AEDs 2.539 .008
Sex 2.357 .095
Seizure frequencya 2.308 .153
Handedness .201 .355
Age at onset .106 .629
Age .095 .665
Test–retest interval 2.090 .684
Number of prior AEDs 2.026 .905
Duration of epilepsy 2.018 .933

Note.Number of AEDs refers to AEDs at baseline. Sex was coded Male5
1, Female5 2; handedness was coded as Right5 1, Left5 2; age at onset,
age, test–retest interval, and duration of epilepsy are coded in years.
aLog-transformed; refers to number of seizures in the month preceding
baseline.
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regression model was derived. This condition was also met,
as the control and surgery groups did not differ signifi-
cantly in terms of mean or variance of FSIQ or number of
AEDs at baseline testing.

Results of the analysis of change scores from the 22 chil-
dren in the surgical group are presented in Table 5. Individ-
uals are sorted in order of magnitude of difference between
observed and predicted FSIQ at retest. Predicted retest IQs
ranged from 14 points below to 5 points above baseline IQ,
with the majority (15022 or 68%) below baseline level,
reflecting the fact that most of the children were taking two
or more AEDs at baseline. The actual difference between
baseline and retest IQ ranged from216 to 116. Using a
cutoff of p # .05, one child (5%) showed a larger than
predicted decline in IQ of 16 points. This child underwent
right hemispherectomy for Rasmussen’s encephalitis. Four
children (18%) did not show the predicted decline in IQ;
two underwent frontal resections and two underwent tem-
poral lobectomy. All four of these children instead showed
an increase in IQ, from 2 to 16 points. Because this was a
preliminary study, a less conservative cutoff ofp # .15 was
also applied. Two children (9%) showed a larger than ex-
pected decline while five (23%) did not show the predicted
decline. Thus, using this criterion, approximately one-third
of the sample did not conform to the control trend follow-
ing surgery.

To determine whether RBC scores were related to out-
come as defined by Engel et al.’s (1993) seizure outcome
classification system, observed–predicted difference scores
were correlated with numeric Engel outcome scores. Sub-
classifications of seizure outcome were collapsed across
categories (e.g., scores of 4a and 4b were both coded as 4).
There was no significant relationship between seizure out-
come and raw RBC scores (r 5 .23, p 5 .30), or between
seizure outcome and actual change in IQ from baseline to
retest (r 5 .14,p 5 .55).

DISCUSSION

This study is the first demonstration of the use of the
regression-based technique for measuring change after epi-
lepsy surgery in a pediatric sample. Although preliminary
given the small sample size, the results give credence to the
hypothesis that most children encounter no adverse effects
of epilepsy surgery on IQ. In fact, a subgroup of children
(18% to 23%, depending on thep value) clearly appeared to
benefit measurably from this intervention. Of course, accu-
rately assessing the risks of a particular intervention such
as surgery is as important as assessing any potential ben-
efits. This study provided preliminary evidence for a rela-
tively low prevalence of IQ decline associated with epilepsy
surgery when other important variables are controlled. With

Table 5. FSIQ scores, change scores, and type of epilepsy surgery for the surgical group (N 5 22)

Surgery
type Sex

Seizure
frequency

Number
of AEDs Baseline Retest

Predicted
retest

Predicted
change

Observed
change

Observed–
predicted p

Engel
outcome

RH F 1 1 73 57 73 0 216 216 .014 2a
L ATL M 2 1 104 92 103 21 212 211 .093 4b
R ATL F 0 0 104 99 108 4 25 29 .196 1a
LF M 30 3 73 58 64 29 215 26 .340 1a
LF M 0 1 97 91 96 21 26 25 .390 2a
R ATL F 0 0 69 69 74 5 0 25 .467 1a
L ATL M 5 2 68 60 64 24 28 24 .518 3a
L ATL M 30 1 85 83 85 0 22 22 .761 1a
R ATL F 0 0 119 120 122 3 1 22 .752 1a
RF M 5 3 83 77 74 29 26 3 .642 1a
RH F 0 2 47 47 44 23 0 3 .601 1a
CC F 14 2 40 40 37 23 0 3 .638 4b
L ATL F 12 1 91 94 91 0 3 3 .590 3a
RP F 8 2 73 73 69 24 0 4 .488 1b
L ATL F 10 2 72 72 68 24 0 4 .491 1a
RP M 180 2 107 106 102 25 21 4 .518 4b
R ATL M 5 1 70 76 70 0 6 6 .368 4b
LF F 100 2 72 78 68 24 6 10 .103 1a
R ATL M 10 2 53 63 49 24 10 14 .039 1a
RF M 23 4 93 95 79 214 2 16 .053 4b
L ATL M 8 2 56 72 52 24 16 20 .004 3b
LF F 7 4 72 83 59 213 11 24 .003 4c

Note: Predicted scores are rounded to nearest integer; thep value applies to thet test of the difference between predicted and observed retest IQ. Surgery
types are as follows: left hemispherectomy (LH), right hemispherectomy (RH), left anterior temporal lobectomy (L ATL), right anterior temporal
lobectomy (R ATL), left frontal resection (LF), right frontal resection (RF), left parietal resection (LP), right parietal resection (RP), and corpus
callosotomy (CC). Numbers of AEDs refer to AEDs at baseline. Seizure frequency refers to number of seizures in the month preceding baseline.
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a conservativep value, only one child in the surgical sam-
ple clearly experienced a greater than expected decline in
IQ. This child underwent right hemispherectomy and was
the only child in this series with Rasmussen’s encephalitis,
a condition that is associated with progressive decline in
neurological and cognitive functioning if left untreated. Thus,
it is possible that further decline in IQ had occurred be-
tween preoperative testing and surgery in this child. Inter-
estingly, on a group level, outcome with regards to IQ was
unrelated to seizure frequency postsurgery.

In evaluating surgical outcome on an individual basis,
RBC results were quite different than those that would have
been obtained using the clinical cutoffs used in previous
research. Specifically, using 23 SEM (WISC–III SEM5
3.2; Wechsler, 1991), four cases of significant decrease (18%)
and three cases of significant increase (14%) would have
been detected. In comparison, the RBC technique identified
fewer children with retest IQs that were lower than ex-
pected, while identifying a similar number of children who
experienced better than expected outcomes in terms of IQ.
Further, because only a relatively large change is consid-
ered significant with this technique, at least one of the chil-
dren who obtained a significant, positive RBC score would
not have been identified as benefiting from surgery using
RCIs. In a population such as epilepsy, where disease course
may combine with other factors such as medications to pro-
duce changes in IQ levels independent of surgical treat-
ment, the regression-based approach to measuring change
confers a distinct advantage over other techniques and may
be an essential asset to researchers interested in accurately
measuring the effects of surgical treatment on outcome.

On a group level, the regression-based technique helped
identify predictors with substantial influence on retest scores
and their degree of influence when other variables were
accounted for. In this study, baseline scores were a major
predictor of retest scores, which was expected (Dikmen
et al., 1999; Heaton et al., 2001). In contrast, the strong
relation between AEDs and retest IQs and the utility of
AEDs as a predictor of retest IQ was somewhat surprising
given previous research indicating smaller associations be-
tween AEDs and IQs in adult patients (Dodrill & Mat-
thews, 1992). In our sample, for each AED taken at baseline,
retest IQ values were expected to drop by approximately
4.5 points compared to baseline scores. One explanation for
this finding is that the number of AEDs may be a marker for
epilepsy severity, an interpretation that has been made by
others (e.g., Dodrill & Matthews, 1992). The association
between this putative marker of epilepsy severity and out-
come, along with a trend for decreasing IQ in our controls
over time, is consistent with the theory that some types of
intractable epilepsy may be associated with progressive cog-
nitive decline (Bjornaes et al., 2001; Hermann et al., 2001;
but see Camfield, 1997 for an opposing point of view).
From this perspective, our study provides some preliminary
support for this theory and raises the possibility that sur-
gery may prevent this decline in a subgroup of patients. For
example, the four children in the surgical sample with sig-

nificantly higher than expected postsurgical scores were all
on multiple AEDs (2 to 4) and thus should have experi-
enced a decrease in IQ as predicted by the regression equa-
tion; following surgery, all showed IQ increases. Replication
with larger samples of children with intractable epilepsy
would be helpful in supporting or countering this important
observation, as would studies using the RBC methodology
to examine outcome in other important cognitive domains
such as memory and language. Also of note is the fact that
age at onset was not significantly related to IQ in this study,
which could have been due to sample characteristics such
as the large number of children with early-onset epilepsy
and intellectual impairment which resulted in a restriction
of range for these variables. We specifically included chil-
dren with IQs below 70 because this group is frequently
excluded in research on postsurgical outcome (Miranda &
Smith, 2001). Children with intellectual impairments are
frequently represented in clinical samples evaluated for pe-
diatric epilepsy surgery, and we felt that to exclude this
group would distort the nature of our true clinical popula-
tion. Visual inspection of the change score table suggests
that children with intellectual delays at baseline did not fare
any worse than other children in terms of outcome.

Some limitations of the study deserve mention. First, there
were preexisting differences between the presurgical con-
trol group and the surgical group. This included a younger
age and longer retest interval in the presurgical control group.
These differences were likely secondary to the fact that this
was a retrospective study that did not use randomization to
groups. As such, surgery was likely undertaken when chil-
dren were older and all other avenues for seizure relief had
been explored unsuccessfully. The postsurgical evaluations
also followed a standard protocol of a one-year postsurgery
time interval, which tended to impose limits on the time
between baseline and retest in the surgical group. Second,
the control group, although all considered potential surgical
candidates, comprised a heterogeneous group of children,
only half of whom had had surgery at the time of this writ-
ing. Although the difference was nonsignificant, there was
a smaller drop in IQ in the true control subgroup (i.e., those
who went on to have surgery) compared to those children
who were still on the waiting list. While small, this differ-
ence was not trivial and would have reached significance
with a larger sample. Children who are found not to be
appropriate surgical candidates are often those with multi-
focal epilepsy; in contrast, ideal surgical candidates are those
with a single, well-defined epileptogenic focus. These two
groups of children may show a different pattern of cogni-
tive change over time, with children with multifocal epilep-
sies likely more at risk for cognitive decline. Additionally,
unlike in the adult literature, the control children were not
restricted to children with a specific type of epilepsy (i.e.,
temporal lobe epilepsy), nor were surgical candidates com-
posed of children who received the same operation (i.e.,
temporal lobectomy). However, the heterogeneity of the
controls mirrors the nature of pediatric epilepsy surgery
candidates, who, unlike adult patients, present with a wide
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variety of epilepsy syndromes and etiologies. More homog-
enous control data and more homogenous surgical groups
would be preferable in future to better delineate the effects
of treatment and expected outcome in particular surgical
subpopulations in children. Lastly, the small sample size in
conjunction with group nonhomogeneity likely resulted in
relatively large standard errors of prediction for the regres-
sion model. Thus, the proportion of surgical patients who
showed significantly greater than expected change may well
have been underestimated. Cross-validation of regression
models for predicting change with larger and better-defined
surgical and presurgical samples is needed, as are studies
with sufficient power to assess the impact of potential in-
teractions between predictor variables.

In sum, this study represents a first attempt at using em-
pirically based methods for detecting change after epilepsy
surgery in children. There are many avenues for further
refinement of this approach, including deriving change scores
for specific surgical groups, the use of regression models
based on surgical data to identify good and poor responders
to surgery, replication of these preliminary results with dif-
ferent outcome measures, and the use of interaction terms
and other statistical techniques such as hierarchical linear
models and nonlinear models to model change. It is hoped
that our preliminary study is a first step in contributing
positively to the field of outcome measurement after pedi-
atric epilepsy surgery.
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