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ABSTRACT – Aim. To determine whether first-degree cousins of children
with idiopathic focal and genetic generalized epilepsies show any associ-
ation across measures of cognition, behaviour, and brain structure. The
presence/absence of associations addresses the question of whether and
to what extent first-degree cousins may serve as unbiased controls in
research addressing the cognitive, psychiatric, and neuroimaging features
of paediatric epilepsies.
Methods. Participants were children (aged 8-18) with epilepsy who had
at least one first-degree cousin control enrolled in the study (n=37)
and all enrolled cousin controls (n=100). Participants underwent neu-
ropsychological assessment and brain imaging (cortical, subcortical, and
cerebellar volumes), and parents completed the Child Behaviour Checklist
(CBCL). Data (based on 42 outcome measures) from cousin controls were
regressed on the corresponding epilepsy cognitive, behavioural, and
imaging measures in a linear mixed model and case/control correlations
were examined.
Results. Of the 42 uncorrected correlations involving cognitive,
behavioural, and neuroimaging measures, only two were significant
(p<0.05). The median correlation was 0.06. A test for whether the distribu-
tion of p values deviated from the null distribution under no association was
not significant (p>0.25). Similar results held for the cognition/behaviour
and brain imaging measures separately.
Conclusions. Given the lack of association between cases and first-degree
cousin performances on measures of cognition, behaviour, and neuroimag-
ing, the results suggest a non-significant genetic influence on control group
performance. First-degree cousins appear to be unbiased controls for
cognitive, behavioural, and neuroimaging research in paediatric epilepsy.

Key words: cousin control, research design, cognition, behaviour, brain
imaging, focal idiopathic epilepsy, genetic generalized epilepsy
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. Hanson, et al.

tudies investigating the neurobehavioural comor-
idities of paediatric epilepsy have collectively used a
ariety of control groups that include siblings or other
amily members, friends, persons with other chronic

edical conditions, or individuals from the general
opulation. Approaches to selecting a particular con-

rol group vary with the intent and design, as well as
he constraints of each individual study. Furthermore,
ach potential choice of control group is associated
ith a range of unique advantages and disadvantages.
ibling controls have been a commonly used control
roup in studies of behavioural, cognitive, and neu-
odevelopmental comorbidities in paediatric epilepsy
Bourgeois et al., 1983; Austin et al., 2001, 2002, 2011;
erg et al., 2008; Fastenau et al., 2009; Benn et al.,
010; Dunn et al., 2010; Ong et al., 2010; Sogawa et
l., 2010; Bennett-Back et al., 2011; Hesdorffer et al.,
012; Smith et al., 2012; Zelko et al., 2014). One advan-
age of siblings as controls is that they allow for better
ontrol of unmeasured or unknown family-level envi-
onmental factors (Austin et al., 2002; Riva et al., 2002;
enn et al., 2010), given that they share similar socio-
ultural backgrounds and family experiences. Use of

sibling control group, therefore, can provide an
dvantage by controlling for differences in environ-
ental experiences that might contribute to cognitive,

sychiatric, or behavioural comorbidities. In addition,
iblings may provide partial control for genetic factors
hich may assist in discriminating between disorder-

pecific sequelae and comorbidities attributed to a
enetic predisposition related to the disorder of inter-
st. Research designs that use sibling controls also
rovide practical benefits for recruitment and reten-

ion, as siblings commonly live in the same house (or
n geographically nearby areas) and are therefore eas-
er to recruit (Gauderman et al., 1999; Witte et al., 1999).
iblings also tend to be more invested in study goals
nd outcomes than controls from the general popula-
ion, making them more motivated to participate and

aintain longitudinal participation (Gauderman et al.,
999). These practical advantages make the use of sib-
ing control groups an appealing control group.

espite these benefits, the close genetic relationship
etween siblings can be problematic for interpret-

ng results of cognitive and behavioural comorbidities,
s well as neuroimaging anomalies, particularly when
he primary disorder under investigation (i.e. child-
ood epilepsies) may have genetic associations with

he behaviours under investigation, thereby making
0

unaffected siblings” a potentially less than optimal
r biased control group. When cases have disorders
ith genetic correlates, and also have a large amount
f shared genetic variance with controls, this can
educe bias but requires larger sample sizes to delin-
ate the genetic contributions to the disorder under

1
2
h
n
r
D

xamination. In such cases, the effect of genetic
ifferences may be less easily identified due to fewer
enetic differences between participants and controls,
herefore, siblings may mask true genetic effects that

ight otherwise be revealed using a control group that
s more genetically distant (Heins et al., 2011). Con-
istent with these concerns, past studies have shown
hat unaffected siblings of those with epilepsy tend
o be more similar on a number of neurocognitive,
ehavioural, and neuroimaging measures compared

o general population controls (Singhi et al., 1992;
qbal et al., 2009, 2015; Wandschneider et al., 2010,
014; Aronu and Iloeje, 2011; Hesdorffer et al., 2012;
adawy et al., 2013; Tsai et al., 2013; Verrotti et al., 2013;
howdhury et al., 2014; Alhusaini et al., 2015).
he general population, on the other hand, is usually
onsidered ideal as a potential control group across
ifferent areas of scientific research (Ho et al., 2008).
sing a sample from the general population as a con-

rol group provides for more genetic variability in the
tudy sample, but may also lead to confounding effects
ue to genetic admixture. The concern is that a putative
orrelate of disease status may not be a result of the dis-
ase at all, but rather may arise owing to unmeasured
opulation variation in genes that influence both dis-
ase occurrence and the manifestation of the putative
orrelate. While considered ideal for most research,
eneral population controls may be more difficult to
ecruit compared to siblings, making the recruitment
rocess more time and cost intensive (Gauderman
t al., 1999). Additionally, as individuals from the
eneral population may be more likely to have dif-
ering life experiences and sociocultural backgrounds,
eneral population controls may provide less protec-
ion from environmental and demographic confounds
ompared to siblings (Gauderman et al., 1999; Riva et
l., 2002; Gur et al., 2015). Lastly, and most importantly,
eneral population controls may be less motivated to
aintain participation in research studies compared to

iblings (Gauderman et al., 1999), making longitudinal
etention rates lower, reducing the study’s statistical
ower and possibly introducing selection bias.
irst-degree cousin controls provide an alternative
o siblings and population-based controls. Cousins
ave been used in a variety of fields but not fre-
uently employed in epilepsy research. In genetics
nd child development research, family-based associ-
tion studies use cousins to reduce sociocultural and
enetic variance and confounding (Geronimus et al.,
Epileptic Disord, Vol. 19, No. 1, March 2017

994; Gauderman et al., 1999; Witte et al., 1999; Turley,
003), and utilization of such family-based designs
as extended into diverse fields including schizophre-
ia, ADHD, and behavioural and social psychology
esearch (McIntosh et al., 2005; Gur et al., 2007, 2015;
’Onofrio et al., 2010; Ljung et al., 2013; Larsson
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t al., 2014; Skoglund et al., 2014; Giordano et al., 2015;
endler et al., 2015). Cardy et al. (2007) used a pure
ousin control group to examine risk of a congenital
isorder, while Riva et al. (2002) used a mixed cousin
nd sibling control group to study the effect of a sur-
ical cancer treatment on cognitive functioning in a
aediatric population.
sing cousins as controls represents one potential

pproach to combine the practical advantages of sib-
ing controls with the strengths of general population
ontrols. In fact, some studies (Skoglund et al., 2014;
iordano et al., 2015) have shown that general popula-

ion controls share more similarities with cousins than
iblings in terms of psychiatric outcomes, suggesting
hat cousins are genetically distant enough from partic-
pants to serve as a substitute for general population
ontrols. Additionally, there is typically a larger pool
f cousins available for recruitment and they are eas-

er to age match than siblings (Gauderman et al., 1999;
itte et al., 1999), making recruitment of cousins more

fficient for control groups.
ousin controls may have other advantages over
eneral population controls, as longitudinal studies
equire multiple follow-up assessments and retention
f a related control group is usually better compared

o unrelated controls (Gauderman et al., 1999). Similar
o siblings, cousin controls tend to be more invested
n the research given their close connection with
n affected family member (Gauderman et al., 1999)
ith stronger incentive to participate in the study and

ooperate with study tasks; all serving to reduce the
mount of time, effort, and financial resources needed
o enrol and retain participants in the investigation
Gauderman et al., 1999).
he purpose of the current study was to evaluate
otential biases associated with use of first-degree
ousin controls in research examining cognitive, psy-
hiatric, and neuroimaging comorbidities of paediatric
pilepsy. As noted, previous research has shown that
naffected siblings may share cognitive, behavioural
r imaging “anomalies” with their affected siblings,
anifesting as correlations between case and sib-

ing controls. That is, there is greater relatedness
etween patients with epilepsy and unaffected siblings
ompared to population-based controls. Examina-
ion of the relatedness of children with epilepsy to
rst-degree cousins would similarly reveal any bias
ssociated with a cousin control group. In the cur-
ent study, we examined whether outcomes of children
pileptic Disord, Vol. 19, No. 1, March 2017

ith recent-onset epilepsy predict those of their
ealthy cousins across a wide range of neurocognitive,
ehavioural, and neurobiological (i.e. MRI) measures.
ur primary assumption is that the degree of bias in
control group, such as first-degree cousins, will be

eflected in the number and strength of associations

i
d
s
M
b
e

Familial effects in first-degree cousins?

etween the experimental and control group across
ependent measures of interest. The more correla-

ions observed between epilepsy and cousin controls,
he more biased the control group; the fewer and
eaker the associations between groups, the more the

ontrols approach the status of an unbiased compari-
on group.

ethods

articipants

e recruited children with recent and new-onset
pilepsy and their healthy first-degree cousin controls,
ged 8 to 18 years, from paediatric neurology clinics
t three Midwestern Medical Centers (University of

isconsin-Madison, Marshfield Clinic, Dean Clinic).
he following inclusion criteria were used for children
ith epilepsy:
a diagnosis of epilepsy within the past 12 months;
no other developmental disabilities or neurological

isorders;
normal neurological examination;
normal neuroimaging (magnetic resonance imaging

r computed tomography) results.
rior to recruitment, the medical records for all
atients were independently reviewed by a board-
ertified paediatric neurologist to confirm that
articipants had epilepsy, to provide confirmation of
yndrome diagnosis, and to ensure that all other study
riteria (e.g. normal neuroimaging) were met. Spe-
ific syndromes were classified using the modified
iagnostic criteria of the International League Against
pilepsy Task Force on Classification and Terminology
Berg et al., 2010).
articipants in the control group were first-degree
ousins and met the following inclusion criteria:
no history of seizures;
no early initial precipitating injuries (e.g. febrile

onvulsions);
no developmental or neurological disease;
no history of loss of consciousness greater than five
inutes.

o obtain first-degree cousin controls, the mother
f each participating child with epilepsy was asked

o identify associated families with a potential first-
egree cousin with epilepsy who met the standard

nclusion and exclusion criteria. Potential candi-
51

ate control families were then contacted by the
tudy investigator who confirmed study requirements.

ore details regarding subject selection criteria have
een published previously by our group (Hermann
t al., 2006).
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Table 1. Descriptive statistics and correlation coefficients for cognitive and behavioural variables by assessment.

Assessment Variable Epilepsy cases Cousin controls
rho

N Mean Variance N Mean Variance

WASI1 Full-scale IQ 37 106 13 100 110 11 0.09
Performance IQ 37 105 14 100 108 12 0.04

Verbal IQ 37 106 13 100 109 13 0.08

WRAT-32 Arithmetic Standard Score 37 102 10 100 107 12 0.22
Reading Standard Score 37 107 11 100 105 10 0.18
Spelling Standard Score 37 105 13 99 105 12 -0.04

CMS3 Learning Scaled Score 27 10 3 81 10 3 -0.17

D-KEFS4 Letter Fluency Scaled Score 37 10 3 100 11 3 0.05
Category Fluency Scaled Score 37 12 3 100 12 3 0.02

Category Switching Accuracy Scaled Score 37 9 3 100 10 3 0.08
Colour-word Inhibition Scaled Score 35 10 3 100 11 2 -0.04

Total Confirmed Correct Sorts Scaled Score 37 10 2 100 10 2 -0.02

WISC-III5 Digit Symbol Coding Scaled Score 32 9 2 94 10 3 -0.09

CBCL6 Total Competence T-score 37 50 12 98 52 9 0.10
Internalizing Problems T-score 37 55 12 100 49 10 0.24
Externalizing Problems T-score 37 49 12 100 46 10 0.10

Total Problems T-score 37 52 13 100 46 11 0.24

1 99).
2
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6 Resc

P

T
t
F
a
d
(
1
r
c

N

P
l
s
a
a
o
e
c
m
a

M

I
n
a
d
t
a
s
a
b
5
o
T
F
i
c

WASI: Wechsler Abbreviated Scale of Intelligence (Wechsler, 19
WRAT-3: Wide Range Achievement Test-3 (Wilkinson, 1993).
CMS: Children’s Memory Scale (Cohen, 1997).
D-KEFS: Delis-Kaplan Executive Function System (Delis et al., 20
WISC-III: Wechsler Intelligence Scale for Children-III (Wechsle
CBCL: Child Behaviour Checklist for Ages 6-18 (Achenbach and

rocedures

his study was reviewed and approved by the Institu-
ional Review Boards of all participating institutions.
amilies and children gave informed consent and
ssent on their study participation day. All proce-
ures were consistent with the Declaration of Helsinki

World Medical Association Declaration of Helsinki,
991). The children subsequently underwent neu-
opsychological testing and an MRI scan, and parents
ompleted the Child Behaviour Checklist (CBCL).

europsychological assessment

articipants received comprehensive neuropsycho-
ogical testing using a test battery that included
tandardized measures of intelligence, academic
2

chievement, executive function, processing speed,
nd memory. Test selection was based on domains
f interest and applicability to a broad age range to
nsure the same test versions could be administered to
hildren of varying ages (table 1). A parent-completed
easure for emotional and behavioural problems was

lso included and is listed in table 1.

F
c
p

A

F
e

1).
orla, 2001).

RI acquisition

mages were obtained on a 1.5T GE Signa MRI scan-
er (GE Healthcare, Waukesha, WI, USA). Sequence
cquired for each participant was a T1-weighted, three-
imensional (3D) spoiled gradient recall (SPGR) using

he following parameters: TE=5 ms, TR=24 ms, flip
ngle=40 degrees, NEX=1, slice thickness=1.5 mm,
lices=124, plane=coronal, field of view (FOV)=200 mm,
nd matrix=256 × 256. All MR images were inspected
efore image processing. Image quality was rated on a
-point (0-4) scale and we required a minimum quality
f 3 for the scan to be included in this analysis.
he reported volumetric data were produced using
reesurfer 5.3. Post-processed data were visually
nspected, and manual interventions were used to
orrect surface errors. In addition to the standard
Epileptic Disord, Vol. 19, No. 1, March 2017

reesurfer processing stream, we also extracted the
ortical grey matter surface volume using a larger lobar
arcellation scheme.

nalytic plan

or this analysis, we included only children with
pilepsy with at least one related cousin in the study
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Table 2. Descriptive statistics and correlation coefficients for brain volume measurements.

Measurement (volume) Epilepsy cases Cousin controls
rho

N Mean Variance N Mean Variance

Total Cortical White Matter 23 443,344 73,474 58 423,439 49,493 0.25

Total Grey 23 736,460 84,282 58 728,926 55,685 0.28

Left Cerebellum Cortex 23 60,833 5,826 58 60,278 5,204 -0.12

Right Cerebellum Cortex 23 62,070 6,348 58 61,091 5,316 -0.06

Left Cerebellum White Matter 23 13,444 1,984 58 13,609 1,433 -0.28

Right Cerebellum White Matter 23 13,451 1,981 58 13,561 1,462 -0.05

Total Cerebellum 23 149,798 15,017 58 148,539 12,410 -0.17

Left Cingulate 23 12,355 2,031 58 11,837 1,450 0.43

Right Cingulate 23 11,726 1,849 58 11,340 1,419 0.02

Left Frontal 23 103,482 12,929 58 103,027 9,438 0.23

Right Frontal 23 103,225 12,641 58 102,943 9,162 0.25

Left Insula 23 7,941 1,205 58 7,779 775 0.04

Right Insula 23 7,779 1,003 58 7,558 880 -0.01

Left Occipital 23 25,449 3,052 58 25,458 2,757 0.22

Right Occipital 23 26,249 2,572 58 25,967 2,563 0.23

Left Parietal 23 67,247 9,640 58 66,305 7,022 0.30

Right Parietal 23 68,028 10,021 58 67,825 6,910 0.32

Left Temporal 23 61,380 9,540 58 60,397 5,708 0.37

Right Temporal 23 60,664 9,461 58 60,031 5,641 0.36

Left Thalamus Proper 23 8,006 944 58 8,067 650 0.00

Right Thalamus Proper 23 7,920 892 58 8,066 669 0.05

Total Thalamus 23 15,925 1,802 58 16,133 1,262 0.03

(
b
t
i
P
a
t
e
u
a

w
f
l

Left Hippocampus 23 4,282

Right Hippocampus 23 4,435

Total Hippocampus 23 8,717

n=37) and all enrolled cousins (n=100). Cognitive and
ehavioural scores used in this analysis are specified in

able 1, and quantitative MRI measures used are listed
pileptic Disord, Vol. 19, No. 1, March 2017

n table 2.
opulation controls would be expected to differ on
verage from epilepsy (case) participants on many of
he measures, but the concern of interest here is the
xtent to which cousin controls will differ from pop-
lation controls owing to their genetic, socio-cultural,
nd environmental proximity to the cases. To test this,

t
b
t
t
a
T
p

494 58 4,308 551 -0.07

544 58 4,407 465 0.16

1,005 58 8,714 919 0.04

e exploited the variability in the association of the
oregoing measures in the cases. The logic was as fol-
ows. If the cousins tend to be a biased sample, from
53

he general population perspective on these measures
ased on having a cousin with epilepsy (or proband),

hen, within our sample, we would expect the con-
rol cousins of more impaired cases to perform worse
nd for those of less impaired cases to perform better.
hat is, we expect the cousin control measures to be
ositively correlated with the epilepsy case measures.
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Table 3. Participant demographics.

Epilepsy cases Cousin controls

IGE (n=21) LRE (n=16) Total Total

Age in months (SD) 157.62 (45.76) 135.5 (28.18) 148.05 (40.22) 150.51 (35.25)

Gender
Male 9 (42.9%) 11 (68.7%) 20 (54.1%) 49 (49.0%)
Female 12 (57.1%) 5 (31.3%) 17 (45.9%) 51 (51.0%)

Specific syndrome Absence:7 (18.9%) BECTS: 6 (16.2%)
JME: 10 (27%) BOE: 1 (2.7%)

3 (8.1
l NO
tal: 2

I epsy
B l spik
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IGE NOS: 4 (10.8%) TLE:
Foca
Fron

GE: idiopathic generalized epilepsy; LRE: localization-related epil
ECTS: benign partial epilepsy of childhood with centrotempora

o test the degree to which this is true, the cousin mea-
ures were regressed on their corresponding epilepsy
ase measures using a linear mixed model (Laird and
are, 1982).

Cousij = ˇ0 + ˇ∗Epii + Ui + ∈ ij

n this model, for a given measure, the cousin con-
rol and epilepsy case measures are given by Cousij

nd Epij, Ui is the nuclear family-level random effect,
nd ∈ ij is the residual error. The family random effect
ccounts for the fact that, in our design, more than one
ousin control could be linked to a given case; multiple
ousins are often siblings and may therefore correlate
ith one another. In the model, the variance of the

ousin measures is �2* VarEpi + VarU + Var∈ , and the
ovariance between the control and case measures is
* VarEpi. The intercept �0 accounts for the fact that

he mean control response is on average better than
he mean case response.
or each measure, analyses included computing the
mpirical mean and variance of both the epilepsy cases
nd cousin controls. The mixed effects model was
hen fitted to the data; the fitted model-based variance
f the cousins was compared to the empirical vari-
nce to ensure a close match (which always occurred).
sing the fitted model, the correlation between the
4

ases and their cousin controls was computed and
abulated, and the p values for � = 0 were obtained.
sing aggregate analyses, the distribution of p val-
es was compared across all measures to the uniform

0,1) distribution that would be expected if there were
o association in the measures between cases and
ontrols. We also examined the distribution of correla-
ion values for the degree to which they were centred
n zero. Mixed models were estimated using PROC

p
t
m
c
f
m
b
a
0

%)
S: 4 (10.8%)
(5.4%)

; JME: juvenile myoclonic epilepsy; NOS: not otherwise specified;
es; BOE: benign occipital epilepsy; TLE: temporal lobe epilepsy.

IXED and aggregate summaries were constructed
sing PROC UNIVARIATE and PROC SGPLOT in SAS
ersion 9.4 (Cary, NC).

esults

able 3 provides information regarding the epilepsy
nd cousin control participants. We fitted the model to
he 42 distinct measures (13 cognitive, 4 behavioural,
nd 25 imaging). Table 1 and table 2 provide descriptive
tatistics and correlation coefficients for the combined
7 cognitive and behavioural scores and the 25 brain
olume measurements, respectively. All correlations
anged between -0.28 to 0.43 (median: 0.06). P val-
es obtained from the mixed models were plotted
gainst a Uniform (0, 1) distribution (figure 1). The p
alues were found to be concentrated near the 45-
egree diagonal line, which means their distribution
as close to the uniform (0, 1) distribution which would
e expected under the null hypothesis of no associa-

ion. Out of the 42 p values, only two were <0.05 and
pproximately two of 42 tests can be expected to be sig-
ificant at 0.05 level. A Kolmogorov-Smirnov (KS) test to
xamine whether the distribution of p values deviated
rom the Uniform (0,1) was not significant (KS=0.12:
>0.25). Associations were also examined as a func-

ion of domain of interest (cognition and behaviour
s. brain measurements). Figures 2 and 3 show p values
lotted against a Uniform (0, 1) distribution for cogni-

ive and behavioural (figure 2) and imaging (figure 3)
Epileptic Disord, Vol. 19, No. 1, March 2017

easures. Again, there was no overall significant asso-
iation with the domain-specific measurements (KS
or cognition and behaviour=0.15, p>0.25; KS for brain

easurements=0.19, p>0.25). The correlations ranged
etween -0.17 to 0.24 (median: 0.08) for the cognition
nd behaviour measures, and -0.28 to 0.43 (median:
.05) for the brain measurements.
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Figure 1. QQ plot for all 42 p values obtained from the mixed
models against a uniform (0, 1) distribution.
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Figure 2. QQ plot for 17 cognition and behaviour measure p val-
ues, obtained from the mixed models against a uniform (0, 1)
distribution.
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igure 3. QQ plot for 25 brain measure p values, obtained from
he mixed models against a uniform (0, 1) distribution.

aken across the 42 measures, and within each of
he sub-domains, the minimal association between
ousins and cases suggests no selection bias in the
ousin group relative to the general population.

iscussion

he results of this study reveal minimal correlative rela-
ionships between children with epilepsy and their
naffected first-degree cousins across a diverse array
f neuropsychological, behavioural, and neuroimag-

ng measures, even after accounting for differences
ue to having epilepsy versus unaffected by epilepsy.
he landscape of dependent measures was rela-
ively broad, with the neuropsychological measures
epresenting classic domains of cognitive ability (intel-
igence, language, learning and memory, executive
unction, and processing speed), the behavioural mea-
ures assessing broad and commonly used measures
55

f externalizing and internalizing disorders and social
ompetence, and the neuroimaging measures examin-
ng cortical, subcortical, and cerebellar volumes. This
ack of association between the epilepsy participants
nd cousin controls suggests a lack of selection bias
n the latter, which is especially important as some
pilepsies with genetic contributions were included.
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he obtained pattern of results is the pattern that
ould be expected if epilepsy participants were com-
ared to population based controls, although such
omparisons were not possible in the current study.
n the current study, participants with epilepsy were
ot required to supply a cousin control in order to
eet study inclusion criteria. Whereas this protects

gainst introducing a sampling bias in the patient
roup, it does present a possible sampling bias threat

n the cousin control group. Thus, our cousin control
roup may not be representative of all cousins of chil-
ren with epilepsy. Additionally, we were not able to
irectly examine the relationship between cousin con-

rols and general population controls on any of the
easures collected in this study. Such a comparison
ould provide insight into the validity of substitut-

ng cousins for general population controls in epilepsy
esearch and should be considered in future research.
dditionally, our behavioural measures were limited

n scope compared to the wide range of cognitive
nd quantitative MRI variables, however, it is impor-
ant to note that correlations on these measures were
ot significant. The current study provides preliminary
vidence that use of first-degree cousins as controls

s defensible. Given the associated advantages associ-
ted with this group, it may be worthwhile to consider
ecruiting first-degree cousins in medical and neuro-
ogical research. �

upplementary data.
ummary didactic slides are available on the
ww.epilepticdisorders.com website.
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TEST YOURSELF
EDUCATION

(1) Control groups used in paediatric epilepsy behavioural research include:
A. siblings
B. general population
C. cousins
D. all of the above

(2) Children with epilepsy and their first-degree cousins show several significant correlations across measures
of cognition, behaviour, and brain imaging: True or False?

(3) An advantage of sibling and cousin control groups is easier recruitment and better retention compared to
population controls. True or False?

Note: Reading the manuscript provides an answer to all questions. Correct answers may be accessed on the
website, www.epilepticdisorders.com, under the section “The EpiCentre”.
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