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RESULTS

Attention Age 3 Age 7 Age 10 Age 12

Mean (N)  2.26 (198) 2.54 (192) 2.64 (158) 2.34 (193)

CBt CBgm CBwm CBt CBgm CBwm
age 9 age 9 age 9 age 12 age 12 age 12

Mean (N)  153.5 (195) 108.0 (195) 45.6 (195) 159.9 (127) 109.8 (127) 50.2 (127)

BrainSCALE

Brain Structure and Cognition:
an Adolescent Longitudinal Twin Study into
the Genetic Etiology of Individual Differences

Cerebellum

(0] VIQ PIQ TIQ VIQ PIQ TIQ
age 9 age 9 age 9 age 12 age 12 age 12
Aim Mean (N)  99.9 (227) 100.4 (227) 100.2 (227) 102.5 (199) 98.7 (199) 100.7 (199)

The importance of genetic factors has been established for a
wide range of structural brain measures, for example total
and regional brain size, volumetric changes and cortical
thinning.

& Cerebellar volume (age 9) correlates 0.24 with OA behavior
(age3). No associations were found with later attention problems.

€® However, there was a relation between 1Q and cerebellar volumes
(around 0.2) at both age 9 and 12, and a negative association with
OA and AP (around -0.22) over time.

€ Twin correlations show a greater MZ correlation on all measures
compared to DZ correlations.

The cerebellum, one of the last maturing areas, is well known
for its role in motor skills, and has recently been implicated
to be important in cognitive functioning.

Cerebellar development also seems to be of importance for AP AP CBt TIQ TIQ
healthy development, as it has been implicated in age 10  age 12
developmental disorders like ADHD. 4\ 0916 0777  0.538  0.900  0.985 0.903  0.839  0.817
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ére 1ghly : e':'ta e in childhood. Whether there wAd 0.426  0.218 0.573 0.131 0.741 0.546 0.582  0.611
is an association between these two measures,
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and possibly 1Q, and how this relation might be
influenced by genetic factors will be investigated.

Genetic architecture of OA;, CBty and TIQq
& Cerebellar volume was significantly influenced by sex, with boys

METHODS having a larger cerebellum.

: € Genetic factors account for 89, 94, and 42% of the variance in
>ample and data collection OA, CBt and TIQ, respectively. Shared environmental factors
Twins and older siblings from 112 families have participated in ’ » TESP Y-

. . . . explain 33% of the variance in 1Q.
BramSCALE. at one or two time .pf)mts (tw!ns age 9 and 12). & Genetic correlations are significant between all measures.
MRI, behavioral, 1Q, neurocognitive, physical and hormonal
data were collected.
Twin pairs: 23 monozygotic male & 25 female, 23 dizygotic
male & 21 female, 20 opposite sex. Siblings: 44 male, 59
female.

Measures

& For twins: Overactive (OA) and attention problem (AP)
behavior rated at ages 3 - 7 - 10 - 12 by parents (child
behavior checklist)
For siblings: AP behavior rated around age 12 and 15

& Total cerebellum volume, gray & white matter (cst,cagm, cBwm)

€ 1Q measured by the WISC, verbal, performal, total (viq,riq1Q

Analyses . g :
Trivariate modeling in Mx was used to estimate genetic and The a,SSOCIatlonS of cerebell.al.' VOIume,W]t,h
environmental contributions to (co)variance of attention attention problems and cognitive functioning
problems, cerebellar volume and 1Q. Sex was included in the seem to have a shared genetic influence.

analysis as a covariate.
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