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The Relationship between Harm Avoidance Temperament and Right Frontal and
Left Parietal Lobes in Young Adults : A Cortical Thickness Analysis”
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| ABSTRACT I

bjectives : Increasing evidence suggests the presence of neurobiological bases for temperamental chara-
O cteristics in humans. Brain correlates of harm avoidance (HA) have been most extensively studied using

functional and structural brain imaging methods due to its potential link with anxiety and depressive dis-
orders. To date, however, we are not aware of any reports that have examined the potential relationship be-
tween HA levels and regional cortical thickness. The aim of the current study is to examine the cortical thick-
ness which is associated with HA temperament in healthy young subjects.

Methods : Twenty—eight young, healthy individuals(13 men and 15 women, mean age, 29.4 + 6.3 years)
were screened for eligibility and administered the Korean version of the Cloninger’s Temperament and Charac-
ter Inventory and underwent high—resolution structural magnetic resonance imaging scanning.

Results : HA was associated with cortical thickness in the right superior frontal cortex and in the left parietal
cortex, adjusted for age and sex and corrected for multiple comparisons using the permutation testing method.

Conclusion : Individual temperamental differences in HA are associated with structural variations in specific
areas of the brain. The fact that these brain regions are involved in top—down modulations of subcortical fear
reactions adds functional significance to current findings.

KEY WORDS : Harm avoidance - Cortical thickness - Personality - Temperament and Character Inventory -
Magnetic resonance imaging.
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Excite, General Electric Medical Systems, Milwau-
kee, WI, USA) & &3l S5HUEH, olfe] 9% 85
Rn|elE ARSSISITE A, T197de] distel=, 3—di-
mensional inversion recovery spoiled gradient echo
pulse sequence (°]8} IR—SPGR) (echo time, TE = 1.4
ms, repetition time, TR = 5.7ms, inversion time, TI
= 400ms, 256 X 256 matrix, field of view, FOV = 22
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Table 1. Demographic and clinical characteristics of
participants

Subjects(n = 28)

Demographic characteristics
Age (years) 29.4 £ 6.3

Female/Male 15(53.6)/13(46.4)

Education (years) 160 + 2.0
Clinical Characteristics

HDRS score* 22 + 27
Temperament scores from TCI

Harm avoidance 179 £ 5.6

Novelty seeking " 185 £ 6.6

Reward dependence 141 £ 35

Persistence ' 45 £ 20

# . Data for three subjects are missing, T : Data for two
subjects are missing, ¥ : Data for one subject are miss-
ing. HDRS : Hamilton Depression Rating Scale, TCI : Tem-
perament and Character Inventory, SD : standard de-
viation. All data are expressed as mean = SD or num-
bers(%) of subjects

A 39 7149 Awet #AE 3719 clusters ¢
= 74579 (eft superior frontal cortex), 5 “4+4
9 (left superior parietal cortex) ¥}, %34 (post-
central cortex) ¢} 7P322]9] 4 (supramarginal cortex)
2= ool A3 Sirk olHgt ¥ Y=L 7]
AgelA FE A= Q1A 9 7L T olHE ¥
Aol dish §hg-& Yo7lE ol Togh 9% K
TEjo] g}z

Fe N o

Right Left

Anterolateral

Multiple comparison corrected p < 0.05

Fig. 1. Brain regions that show significant associations be-
tween harm avoidance and cortical thickness. Regions
of vertices which show significant associations between
harm avoidance scores and cortical thickness were
overlaid on participants’ averaged cortical surface.

Table 2. Brain regions that showed significant associations between harm avoidance and cortical thickness

) Clustersize  Number of vertices Talairach coordinates Cluster
Regions 5 . *
(mm2) in the cluster X y z p value
Left
Superior parietal 2239.1 4127 —-30.4 =50.1 34.5 0.02
Supramarginal and postcentral 1919.8 2773 —53.8 —-25.5 30.2 0.02
Right
Superior frontal 1526.0 1412 22.0 8.1 44.2 0.04

x : Cluster p values indicate the likelihood of each cluster (significant at p < 0.05) would be observed by chance

based on 10,000 Monte Carlo simulations. SD :

standard deviation
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Fig. 2. Results from sensitivity analyses adjusting for addi-
fional covariates. A : Age, sex and years of education as
cobariates. B : Age, sex and HDRS scores as covariates.
C 1 Age, sex, years of education and HDRS scores as co-
variates.
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Table 3. Relationships between harm avoidance scores and mean cortical thickness values of each cluster

Partial correlations with harm avoidance scores

Regions Model 1* Model 27 Model 37
R df R df P R df p
Left
Superior parietal 0.77 23 <0.001 0.70 21 <0.001 0.72 20 < 0.001
Supramarginal and postcentral 0.66 23 <0.001 0.57 21 0.004 0.58 20 0.004
Right
Superior frontal 0.55 23 0.004 0.50 21 0.014 0.49 20 0.020

* : Correlations adjusting for age, sex, and years of education, 1 : Correlations adjusting for age, sex, and Hamilton
Depression Rating Scale (HDRS) scores, ¥ : Correlations adjusting for age, sex, education years and Hamilton De-
pression Rating Scale (HDRS) scores. df : degree of freedom
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