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Trait impulsivity is known as a psychological construct that explains behavioral problems, including lack of attention, personality

disorders, and substance use disorders in children and adolescents. While neurobiological mechanisms of adolescents’ impulsivity

measured with behavioral lab tasks have been revealed using functional brain imaging techniques, little has been known whether

trait impulsivity measured with self-reporting scales reflects a relevant neurobiological entity. In this study, multi-dimensional trait

impulsivity scale (UPPS-P) and resting-state fMRI were acquired from 63 typically developing adolescents. We used a canonical

correlation analysis (CCA) to examine whether trait impulsivity reflects the brain connectivities of impulsivity network by

targeting the brain regions with the Neurosynth meta-analysis system. We found that the linear combination of UPPS-P item-level

responses was associated with the linear combination of impulsivity-relevant brain connectivities in the factor items of negative

urgency, sensation seeking, and positive urgency. On the contrary, the brain connectivities that were not based on the

meta-analysis of impulsivity did not show a meaningful canonical correlation. These results suggest that specific questionnaires

that compose the trait impulsivity scale are reflective of individual differences of adolescents’ neural circuitry of impulsiveness.
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(b)

Bottom-up neural mechanism

(Subcortical)

Top-down neural mechanism
(Fronto-Parietal, Medial Frontal)

Figure 1. (a) Meta—analyzed Neurosynth reverse inference map by the term of “impulsivity.” (b) Shen et

al. (2013) atlas regions that overlap with the clusters of meta—analysis map. The identified 18 regions

were composed of pre—defined functional labels, including subcortical, fronto—parietal, and medial frontal

networks. External nodes under the cerebrum indicate cerebellar regions.
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Table 1. Descriptive characteristics, internal consistency, and Pearson’s correlations of UPPS—P subfactor sum scores.

) Mean Internal
Subfactors (number of items) ) 1 2 3 4 5
(SD) consistency
Negative Urgency (12) 27.6(6.0) .840 1
Lack of Persistence (12) 20.9(5.6) .855 371 1
Lack of Premeditation (11) 23.7(5.3) 853 .230 S13** 1
Sensation Seeking (10) 34.3(1.7) 858 -.279* —.420%* -.330%* 1
Positive Urgency (14) 28.0(7.7) .906 .830** 225 .092 -.034 1

*p .05 **p .01
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Figure 3. Item-level correlation matrix of UPPS—P scale. U: Negative Urgency, S: Sensation

Seeking, Pre: Lack of Premeditation, Per: Lack of Persistence, P: Positive Urgency.
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Scatter plot: X-axis, canonical variate (U) of brain connectivity; Y-axis: canonical variate

(V) of UPPS-P
Red-dashed lines: True canonical correlation value.
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Table 2. Weights of Negative Urgency items. Correlation between canonical variate (V) and item responses indicate brain connectivity
based weights (first and second column coefficients). Correlation between sum score and item responses indicate internal consistency

(third column coefficients).

Correlation with  Correlation with . .
Correlation with

Negative Urgency items canonical variate  canonical variate factor score
(mode 1) (mode 3)
Ue F5= SAlsks ol ofggol At 0.44 0.52 0.55
ijl}ﬁd jﬁ B Aol FobPl s gl vl 2E g 005 0t
U gz 4sel g $54¢ W5 St 0.36 0.13 0.60
wo] B1(FA], "l 5ol tigholl Adsh= o] ofHtt 0.34 -0.32 0.17
Uzl B 4er|E dote dof FF deEd vt 0.29 0.56 0.39
U 7o) WE AZE glo] Esh] wheell FF wAIE eIt 0.25 0.28 0.60
ARG 7A=Y, ve FF Ul $2 95 s g 0.20 -0.16 0.48
Ho] AL u, e TF A7 glol s Aot 0.19 0.01 0.67
A7l met Yok AL Al ofHn 0.07 0.05 0.57
Aol AsiAY, e FF Ul F2 e skt ot 0.05 0.21 0.56
e W s 4 & sARH -0.14 0.43 0.50
7ol W wiH 7REA, W7k st Sl ol W 71Ee o WA s 0.1 046 044

B T 4 WE7Pt ol

Table 3. Weights of Sensation Seeking items. Correlation between canonical variate(V) and item responses indicate brain connectivity
based weights (first column coefficients). Correlation between sum score and item responses indicate internal consistency (second

column coefficients).

) ) Correlation with canonical Correlation with
Sensation Seeking Items )
variate (mode 1) factor score
Az U= AEY V2 A8 74 Zolrdtt 0.46 0.53
e A7 to|dlE skl 4ot 0.32 0.61
UE =2 AHEA waA yaes A7|e e 24 A 2o 0.29 0.39
U= Bgcte AL Ads 2104 0.22 0.76
UE A2 o2 229 Addof ohs 25747 U AlYE Eolglitt 0.16 0.21
U= oA 583 o]AAQl AdA|Re M A=A A3 dzhe okt 0.03 0.68
U= Yokt o8 24 A At 0.02 0.63
U #8718 24 A 2o -0.04 0.49
Ue HE 52 245k A4S 24 A 2o -0.04 0.54
g2 U= ot 5 dE ot A2 okt -0.06 0.54
U= old ol oot AlmsEex gtk -0.25 0.44
U v 2FHE o1l Aot -0.38 0.64

EA(Medial Frontal network) g% te] dde] ofd=s  AEWo] Zlth. 34 U549 ¢ AF-F4 HEHZY
=, 123 vEst YEZSubcortical network)l AF- AR OhE YEYACS] Ao Ages 34 U549

H (A2 HEYA)e 1

=
=4 Y EY I (Fronto—Parietal Network) We] dAo] oFgt A A

T o HEHFS] RO dFAL ¥erE 3 154 |
o]

=]
o
= 24 15949 Aedge] o AF-54 YEYa 4
o] ddo] ZAgps, 81 wdst YEAS} AF-F4 &
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=
YEYT BE 4v 7H] dro] AUSE AAET 299

il

iy

_5’7_



The Korean Journal of Cognitive and Biological Psychology

Table 4. Weights of Positive Urgency items. Correlation between canonical variate (V) and item responses indicate brain connectivity based

weights (first column coefficients). Correlation between sum score and item responses indicate internal consistency (second column coefficients).

Correlation with . .
Correlation with

Item canonical variate
(mode 1) factor score

E ARES W7F H 7ol Fot Sdle o she AEel deid S4S EAY St 0.57 0.55

2 AYES Ut ofd A= ARo] mjS Fobe ) ARY e grin WaE gt 0.50 0,61
A 7)Ro] Zo R v ) Y| A%E 2K Sk ATl Urt 0.48 0.70
ofH 2 i 7R FoPHS w, Lhe LR AnE AL 4 Yk AL sk Al Yt 0.34 0.76
7120l vl F2 AHld W7k she el dis) 222 sekt gt 0.28 0.51
718 928 o, s SEHor PFshe Ae WEII7L ofdral =T 0.24 0.71
A 7lRo] Fof TS W, e A7 glo] Asske Aol ot 0.21 0.70
o RSty =2 o, uhs Wl ol BAIE oPIEAE REs IS siHee Al ot 0.19 0.61
ol 7120l F& W, U= WAl EA7E 2 4 Sl A%l WA Ex gl o 0.19 0.51
me- 7o) F& o, e S5 2 717U Wl Hidi=E si= w240 0.10 0.63
AERt @e6lE 22w, U= SAIES A5k Bl ot 0.07 0.63
7120l e Fobite uf, v WA HleHA L7127 ook el Aslt gt -0.03 0.62
7ol o F2 o, Ue FAES dofHEls Aol ot -0.06 0.67
o PEeitty LA the U VS 2dE ok e A5 WE 4 /e A 2o -0.35 0.31

Table 5. Correlation between canonical variate (CV) of UPPS—P scale (V), negative emotionality and behavior addictiveness.

Negative Urgency CV  Negative Urgency CV  Sensation Seeking CV  Positive Urgency CV

(mode 1) (mode 3) (mode 1) (mode 1)
Depressive symptoms (CES-D) 0.45%* 0.09 0.00 0.39**
Smartphone additive behavior 0.41** 0.10 -0.25* 0.00
Perceived Stress (PSS) 0.19 0.31* 0.16 0.36**
** p 0L * p .05
23224 L &7 332124

08 08

0.6 086
04 04

02 02

Figure 5. Weights of brain canonical variate (U). Arbitrary threshold (Ir] > 0.30) are applied for the purpose of
visualization and interpretability. Correlation between canonical variate score and brain connectivity are shown.
Network membership labels are based on the Shen’s parcellation atlas. DMN: Default Mode Network, FP:
Fronto—Parietal Network, LVis: Lateral Visual Network, MedF: Medial Frontal Network, Sub: Subcortical Network.
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(Drysdale et al., 2017; Woo et al., 2017).

Aol 2Fe £4S FEal] 9 ST Aus
oA FH o] 9 F4, A2E 2EdA, R A
[e)

Slol A 9]dSHexternalizing) BF EAL} ¢-& FA e
Wdskinternalizing = A= =2 JHHAE Y & 32
W, 297 S5 94 FEY Zoke Rt A4eet
Al el 7Fs/de AlARIH(Caspi et al., 2014; Rice
et al,, 2018). & AollA AT Q2 5]y W2 £
T 5 A wRo] gtk Ad AfelAE 7k
e AF A Aol Wekem(r < 10) &5
e Y AdsolAwt Aujgt HAE EJd Ae 1
m(Lim & Lee, 2016), 64 AxolN SH=H= 42
=

2992 F2d7 24 Feole
1

2 =)
= AT BeAo] =9koH(Whelan et al.,
AfollA S54 A4%e A
P 2A2 AFY 89S Hds] AYsiA X3k 1 o]
= 454 aRlo] S84 A= 7he] TAZE 2 A o]
2 &7 ded 4 ok AF48 8de 38N 71E, F
AR, BA wgdst 22 AeF4 (bottom—up) F5739
e 71dETE 0d 549 o1Fs BAE F85
A s 7EsAo] Eth(Beauchaine et al., 2017). &4

FHE hENE 134 29e ¥ Ex FHH gA

7Pt ot &4 AdHlel disl FAldezs 22 e R
H, A4 899 2FE2 dMHeR akd e T
SHA] b2 AWl 27] BAS il ok o] o, AdE

o1 v

2 O AFHS FNEE S BE e 2] o

g4/ (conscientiousness)?} £ E&of tigt & 7]
s AT d5Zo] dHHer AHxFH(Nostro et al.,
2018; Jiang et al., 2018). & TfE 7}sAl2

A7 AHE
gise] 35 5o FAS AL oA gom, BAH

o

ARG EATY F5lokA] o2s 4 Uk(Plichta et al, 2014:
Kim et al, 2017). frefulet #AAe] L= &2 E o
2 7tz iRl Wel 718 (temperament) S Hlof
e oA QRl(Ee A, 7H &4, ol 2 A A g
e 710l 54 WEe o2 e AVA S
7 7] WY 4 Ath(Beauchaine et al., 2017). &, 415
e oA 893 FeAgotdA FA" APEY S
BEol A Aol it BES W 4 gloH, ofzgt

= =
Aeole @ MM A7Rle B4de ERdie W 9249

[e

2 B JAPES BF A
+o

o
yo, fu

o,

2 A7E 53 557 A $5S Mot A9 ¥F E
L oog? Aee PHskel 34 54 A Has s
B2YS ASRE A9 AT AT AL 2ok
WgH Aol £4 Aolg Wl B FAHY 55
BFC. B A, ANY 35 D) dF 2ES Y
A, Sl W] 40 A7) FF F5o] ERH0
2 ¥ 22 D 759 ATEIAE ob|@ HoldlA, 7|2
F5 FPYel o Aolan] TR oldE A
Stk Eq, 53 Fof AL 1A o] AgelA vEH
At ok A9, Helde W b Aol VAT oyl

oA ddH HES Aoz FEol= Aol ohzl, Al
S44 S4doA et 9N ES] A7 7INkE 2AREe
=X, 54 S840l Bl AR ool HEES F
23 4+ JAH(Beauchaine & McNulty, 2013).

ATl 1T Z 717 HARe] itk AR =R, AT
2 Ry Aadol WSl Fud qEAS 24 oS
T Stk RS AT Fofol Bttt HaAEe A
[©)

=
2 e @8 57] SE0] B A0 Fad WS



Brain Connectivity-based Validation of Trait Impulsivity Scale

o 4 s} s Baolsi] e
A 429 35 5L AL G AL RS 4
forf, 9% Wb 2 SR LIEE 35 3

~
ES
o F HAE, 2 AFolse ARl 7t A=) o
of UPPS-P Akl 9l FAS AAIRE A3 ¢+ &
TZLim & Lee, 2014)f 7]dtsiA B2 E=
RS 7 aQlo] NEAHeR HE
HelA sd2Ql 82l 729 54 sd= %
7¥Fs/dol Stk Hko] rE 5974
o] AAETH, 7]E9] 83l Fxof oJEs2
oA ofe] 24 Awshes - dA4
TeE & dsA AT 5 S

2018). Al A2 B2 AFoA AR 727 & 75 A

O

1=

L

2 ko [
m [ mlo
i

of

,
tru

& B3 3540 AUAE 1] B ARE W
W 4 Stk Ha|9 He A T A AAVE ¥
o2 ol T84 AHE UdeH v 4 oH, E
A QA2 HHE FE3S "ol 54 Mz SdigkE
7FsA 0] (Finn et al., 2017; Rudolph et al., 2017). T}

Ao i A7 Wol AR &40l A 29 B
0% olold Zojsh AaE 49 mao] Aeln glort
(Kievit et al., 2011), S+

A F2o Agfo] qrt. ®F —3—7—‘10

-
AL skl W QBB ofege AL 4 glom,
Y o JEUFS FEHS dold ETH 23 229

gtog=, 174
A ) 240] gt 3
2ol olg] thgol, 24 TG A e Ao
W] Ao B9 53 FEACl: TAARS 484 =
Hg Qe ALY =74 A ASEAE 23 220
oflgt ARz ZAsH= A7 &40] BE 249 el
Az wEPE Any 54 oz swe wa g
(Borsboom et al., 2004; Kievit et al., 2011; Fried, 2017).
me AAAETHE SEdld R A YA S48
A8 A 54 HE HUES AToHe Mg ol

o]
ActDepue & Collins, 1999;

=
= Strauss & Smith,

2009). 54 52 2% A7 £4= o A wgeke A
o 1 AAE 94 HYES "gHskr gou), B dgA
Hyg B30 A4 7R 25 5o Jfd 9 A 1
ol Bapel A4 &
k. FF AFolA o %
FA 2 =9 BEE dEs o2 ASskeAlel o8

FAE st Qe

oX,
1o
r ju)
of
i
N
N
H

Flo
Mo
)
©
I

Arnsten, A. F., & Rubia, K. (2012). Neurobiological circuits

regulating attention, cognitive control, motivation, and

emotion: disruptions in neurodevelopmental psychiatric
disorders. Journal of the American Academy of Child &
Adolescent Psychiatry, 51(4), 356-367.

Baek, Y. (2010). Korean Version of the Perceived Stress
Scale-10: Development of the Scale and Exploring the
Effects of Perceived Stress on the Memory. Seoul National
University.

Worbe, Y., Howell, N

& Voon, V. (2016). Reflection

Banca, P., Lange, I, A., Irvine, M.,
Harrison, N. A.,
impulsivity in binge drinking: behavioural and volumetric
correlates. Addiction biology, 21(2), 504-515.

Beauchaine, T. P., & McNulty, T. (2013). Comorbidities and
continuities as ontogenic processes: Toward a developmental
spectrum  model of externalizing psychopathology.
Development and Psychopathology, 25, 1505-1528.

Beauchaine, T. P., Zisner, A. R., & Sauder, C. L. (2017). Trait
impulsivity and the externalizing spectrum. Annual review of
clinical psychology, 13, 343-368.

Billieux, J., Van der Linden, M., & Rochat, L. (2008). The role
of impulsivity in actual and problematic use of the mobile
phone. Applied Cognitive Psychology, 22(9), 1195-1210.

Borsboom, D., Mellenbergh, G. J., & van Heerden, J. (2004).
The concept of validity. Psychological review, 111(4), 1061.

Campbell, D. T., & Fiske, D. W. (1959). Convergent and
discriminant validation by the multitrait-multimethod matrix.
Psychological Bulletin, 56(2), 81-105.

Cao, F, Su, L., Liu, T. Q., & Gao, X. (2007). The relationship
between impulsivity and Internet addiction in a sample of
Chinese adolescents. European Psychiatry, 22(7), 466-471.

Casey, B. J. (2015). Beyond Simple Models of Self-Control to

Circuit-Based Accounts of Adolescent Behavior. Annual

_61_



The Korean Journal of Cognitive and Biological Psychology

Review of Psychology, 66, 295-319.

Caspi, A., Houts, R. M., Belsky, D. W., Goldman-Mellor, S. J.,
Harrington, H., Israel, S., ... & Moffitt, T. E. (2014). The p
factor: one general psychopathology factor in the structure
of psychiatric disorders? Clinical Psychological Science,
2(2), 119-137.

Castellanos, F. X., Margulies, D. S., Kelly, C., Uddin, L. Q.,
Ghaffari, M., Kirsch, A., Milham, M. P. (2008).

Cingulate-Precuneus  Interactions: A New Locus of
Dysfunction in Adult Attention-Deficit/Hyperactivity Disorder.
Biological Psychiatry, 63(3), 332-337.

Cho, M., & Kim, K. (1993). Dignostic Validity of the CES-D
(Korean Version) in the Assessment of DSM-III-R Major
Depression. Journal of Korean Neuropsychiatric Association,
32, 381-399.

Cohen, S., Kamarck, T., Mermelstein, R., Cohen, S., Kamarck,
T. and Mermelstein, R., Cohen, S., Kamarck, T.,
Mermelstein, R. (1983). A global measure of perceived
stress. Journal of Health and Social Behavior, 24, 385-396.

A, Dir, A. L, & Cyders, M. A. (2013).

Multidimensionality in impulsivity and alcohol use: A meta

Coskunpinar,

analysis using the UPPS model of impulsivity. Alcoholism:
Clinical and Experimental Research, 37(9), 1441-1450.

Cuthbert, B. N., & Kozak, M. J. (2013). Constructing constructs
for psychopathology: The NIMH research domain criteria.
Journal of Abnormal Psychology, 122(3), 928-937.

Cyders, M. A., & Coskunpinar, A. (2011). Measurement of
constructs using self-report and behavioral lab tasks: Is there
overlap in nomothetic span and construct representation for
impulsivity? Clinical Psychology Review, 31(6), 965-982.

Cyders, M. A., & Smith, G. T. (2007). Mood-based rash
action and its components: Positive and negative urgency.
Personality and Individual Differences, 43(3), 839-850.

Decety, J., Michalska, K. J., Akitsuki, Y., & Lahey, B. B.
(2009). Atypical empathic responses in adolescents with
aggressive conduct disorder: A functional MRI investigation.
Biological Psychology, 80(2), 203-211.

Depue, R. A, & Collins, P. F. (1999). Neurobiology of the
structure of personality: Dopamine, facilitation of incentive
motivation, and extraversion. Behavioral and Brain Sciences,
22(3), 491-569.

DeShong, H. L., & Kurtz, J. E. (2013). Four Factors of

Antisocial and  Borderline

Impulsivity — Differentiate

Personality Disorders. Journal of Personality Disorders,

27(2), 144-156.
DeYoung, C. G., & Gray, J. R. (2009). Personality neuroscience:
Explaining individual differences in affect, behavior, and
In PJ. Corr & G. Matthews (Eds.), The
handbook  of personality  psychology  (pp.
323-346). New York: Cambridge University Press.
Dosenbach, N. U. F., Fair, D. A., Cohen, A. L., Schlaggar, B.
L., & Petersen, S. E. (2008). A dual-networks architecture

cognition.

Cambridge

of top-down control. Trends in Cognitive Sciences, 12,
99-105.

A. T., Grosenick, L., Downar, J.,
& Schatzberg, A. F. (2017).

Resting-state connectivity biomarkers define neurophysiological

Drysdale, Dunlop, K.,

Mansouri, F., Meng, Y., ..

subtypes of depression. Nature medicine, 23(1), 28.

Duckworth, A. L., & Kern, M. L. (2011). A meta-analysis of
the convergent validity of self-control measures. Journal of
Research in Personality, 45(3), 259-268.

Eisenberg, 1. W., Bissett, P. G., Enkavi, A. Z., Li, J,
MacKinnon, D. P., Marsch, L. A., & Poldrack, R. A.
(2019). Uncovering the structure of self-regulation through
data-driven ontology discovery. Nature communications,
10(1), 1-13.

Feng, C., Yuan, J., Geng, H., Gu, R, Zhou, H., Wu, X, &
Luo, Y. (2018). Individualized prediction of trait narcissism
from whole brain resting state functional connectivity.
Human brain mapping, 39(9), 3701-3712.

Finn, E. S., Scheinost, D., Finn, D. M., Shen, X., Papademetris,
X., & Constable, R. T. (2017). Can brain state be
manipulated to emphasize individual differences in functional
connectivity? Neurolmage, 1-12.

Finn, E. S., Shen, X., Scheinost, D., Rosenberg, M. D., Huang,
J., Chun, M. M., ... Constable, R. T. (2015). Functional
connectome fingerprinting: Identifying individuals using
patterns of brain connectivity. Nature Neuroscience, 18,
1664-1671.

Fox, M. D., & Greicius, M. D. (2010). Clinical applications of
resting state functional connectivity. Frontiers in Systems
Neuroscience, 4, 19.

Fried, E. 1. (2017). What are psychological constructs? On the
nature and statistical modelling of emotions, intelligence,
personality traits and mental disorders. Health psychology
review, 11(2), 130-134.

Henriquez-Henriquez, M. P., Billeke, P,

Zamorano, F. J., Rothhammer, F., & Aboitiz, F. (2015).

Henriquez, H.,,

_62_



Brain Connectivity-based Validation of Trait Impulsivity Scale

Intra-individual response variability assessed by ex-Gaussian
analysis may be a new endophenotype for attention-
deficit/hyperactivity disorder. Frontiers in Psychiatry, 6, 1-8.

Hsu, W. T., Rosenberg, M. D., Scheinost, D., Constable, R. T.,
& Chun, M. M. (2018). Resting-state functional connectivity
predicts neuroticism and extraversion in novel individuals.
Social Cognitive and Affective Neuroscience, 13, 224-232.

Hughes, D. J. (2017). Psychometric validity: Establishing the
accuracy and appropriateness of psychometric measures. The
Wiley Handbook of Psychometric Testing: A Multidisciplinary
Reference on Survey, Scale and Test Development.

Jeong, H., Kim, J.,, & Kang, E. (2017). Behavioral approach
system (BAS)

sensitivity andfunctional brain networks

during rest: graph-theory analysis. The Korean Journal of

Cognitive and Biological Psychology, 29(2), 105-125.

Jiang, R., Calhoun, V. D., Zuo, N., Lin, D., Li, J., Fan, L, ...
Sui, J. (2018). Connectome-based individualized prediction
of temperament trait scores. Neurolmage, 183, 366-374.

Kim, B., & Kwon, S. (2017). Behavioral Activation System
Sensitivity and Functional Impairment in Undergraduates
with  Hypomanic Personality: Moderating Role  of
Impulsivity. Korean Journal of Clinical Psychology, 36(2),
143-153.

Kim, J.,, & Kang, E. (2017). Impaired resting-state functional
connectivity of frontostriatal regions in internet game
over-use. The Korean Journal of Cognitive and Biological
Psychology, 29(1), 63-80.

Kim, J., Kim, H., Cho, H., Jeong, H., & Kang, E. (2017).
Neuroanatomical Correlates of Personality Traits for Internet

a VBM study.
Psychology: General, 36(1), 109-135.

King, K. M., Patock-Peckham, J. A., Dager, A. D., Thimm,
K., & Gates, J. R. (2014). On the Mismeasurement of

Models in

Gaming Overuse:

Impulsivity: Trait, Behavioral, and Neural
Alcohol Research among Adolescents and Young Adults.
Current Addiction Reports, 1(1), 19-32.

Kragel, P. A., Knodt, A. R., Hariri, A. R, & LaBar, K. S.
(2016). Decoding spontaneous emotional states in the human
brain. PLoS biology, 14(9), €2000106.

Kragel, P. A., Koban, L., Barrett, L. F.,, & Wager, T. D.
(2018). Brain

99(2),

Representation, Pattern Information, and
Signatures: From Neurons to Neuroimaging. Neuron,
257-273.

Lenartowicz, A., Kalar, D. J., Congdon, E., Poldrack, A.,

Korean Journal of

Poldrack, R. A., & Poldrack, A. (2010). Towards an
Ontology of Cognitive Control. Topics in Cognitive Science,
2(4), 678-692.

Lim, S., & Lee, Y. (2014). A Test of the Criterion Validity of
the Korean UPPS-P Impulsive Behavior Scale Among
College Students. Korean Journal of Clinical Psychology,
33(1), 51-71.

Lim, S., & Lee, Y. (2016). A Korean Validation of the UPPS-P
Impulsive Behavior Scale in College Students.. Korean
Journal of Heath Psychology, 21(4), 791-814.

Lim, S., & Lee, Y. (2017). The Effects of Negative Urgency,
NegativeAffect, and Emotion Regulation Difficultieson Self-
Harm Behaviorin Borderline Personality Disorder. The
Korean Journal of Health Psychology, 22(3), 565-585.

Marek, S., Siegel, J. S., Gordon, E. M., Raut, R. V., Gratton,
C., Newbold, D. J., ... Dosenbach, N. U. F. (2018). Spatial

and Temporal Organization of the Individual Human
Cerebellum. Neuron, 100(4), 977-993.¢7.
Markett, S., Montag, C., & Reuter, M. (2018). Network

neuroscience and personality. Personality Neuroscience, 1.

Meng, Y., Deng, W., Wang, H., Guo, W., & Li, T. (2015). The
prefrontal dysfunction in individuals with Internet gaming
disorder: a meta analysis of functional magnetic resonance
imaging studies. Addiction biology, 20(4), 799-808.

Miller, J., Flory, K., Lynam, D., & Leukefeld, C. (2003). A
test of the four-factor model of impulsivity-related traits.
Personality and Individual Differences, 34(8), 1403-1418.

Moreno-l6pez, L., Catena, A., Fernandez-serrano, M. 1,
Delgado-rico, E., Stamatakis, E. A., Pérez-garcia, M., &
Verdejo-garcia, A. (2012). Trait impulsivity and prefrontal
gray matter reductions in cocaine dependent individuals.
Drug and Alcohol Dependence, 125(3), 208-214.

Moulton, E. A., Elman, 1., Becerra, L. R., Goldstein, R. Z., &
Borsook, D. (2014). The cerebellum and addiction: Insights
gained from neuroimaging
19(3), 317-331.

Muhlert, N., & Lawrence,

research. Addiction Biology,

A. D. (2015). Brain structure
correlates of emotion-based rash impulsivity. Neuroimage,
115, 138-146.

Nostro, A. D., Miiller, V. 1., Varikuti, D. P., Pliaschke, R. N.,
Hoffstaedter, F., Langner, R., ... Eickhoff, S. B. (2018).
Predicting personality from network-based resting-state

functional connectivity. Brain Structure and Function,

223(6), 2699-2719.

_63_



The Korean Journal of Cognitive and Biological Psychology

R.,, & Grady, C. L. Contextual and

Developmental Differences in the Neural Architecture of

Petrican, (2017).
Cognitive Control. Journal of Neuroscience, 37(32), 7711-
7726.

Perry, A., Wen, W., Kochan, N. A., Thalamuthu, A., Sachdev,
P. S., & Breakspear, M. (2017). The independent influences
of age and education on functional brain networks and
cognition in healthy older adults. Human Brain Mapping,
38(10), 5094-5114.

Plichta, M. M., & Scheres, A. (2014). Ventral-striatal
responsiveness during reward anticipation in ADHD and its
relation to trait impulsivity in the healthy population: A
meta-analytic review of the fMRI literature. Neuroscience &
Biobehavioral Reviews, 38, 125-134.

Poldrack, R. A., & Yarkoni, T. (2016). From Brain Maps to
Cognitive Ontologies: Informatics and the Search for Mental
Structure. Annual Review of Psychology, 67, 1-26.

Rice, F., Riglin, L., Thapar, A. K., Heron, J., Anney, R,
O’Donovan, M. C., & Thapar, A. (2018). Characterizing
developmental trajectories and the role of neuropsychiatric
genetic risk variants in early-onset depression. JAMA
psychiatry, 76(3), 306-313.

Robbins, T. W., Gillan, C. M., Smith, D. G., de Wit, S., &
Ersche, K. D. (2012). Neurocognitive endophenotypes of
impulsivity and  compulsivity:  Towards  dimensional
psychiatry. Trends in Cognitive Sciences, 16(1), 81-91.

Rochat, L., Billieux, J., Gagnon, J., & Linden, M. Van Der.
(2018).

impulsivity in neuropsychology: insights from the UPPS

A multifactorial and integrative approach to
model of impulsivity. Journal of Clinical and Experimental
Neuropsychology, 40(1), 45-61.

Rosenberg, M. D., Finn, E. S., Scheinost, D., Constable, R.
T., & Chun, M. M. (2017). Characterizing attention with
predictive network models. Trends in cognitive sciences,
21(4), 290-302.

Rudolph, M. D., Miranda-Dominguez, O., Cohen, A. O., Breiner,
K., Steinberg, L., Bonnie, R. J., ... Fair, D. A. (2017). At
risk of being risky: The relationship between “brain age”
under emotional states and risk preference. Developmental
Cognitive Neuroscience, 24, 93-106.

Seidman, L. J., Valera, E. M., & Makris, N. (2005). Structural
brain
Biological Psychiatry, 57(11), 1263-1272.

Sharma, L., Markon, K. E., & Clark, L. A. (2014). Toward a

imaging of attention-deficit/hyperactivity —disorder.

theory of distinct types of “impulsive” behaviors: A

meta-analysis of self-report and behavioral measures.
Psychological Bulletin, 140(2), 374-408.

Shen, X., Tokoglu, F., Papademetris, X., & Constable, R. T.
(2013). Groupwise whole-brain parcellation from resting-state
fMRI data for network node identification. Neuroimage, 82,
403-415.

Shin K., Kim, D., & Jeong, Y. (2011). Development of Korean
smartphone addiction proneness scale for youth and adults.
National Information Society Agency.

Smith, S. M., Nichols, T. E., Vidaurre, D., Winkler, A. M., ]
Behrens, T. E., Glasser, M. F., ... Miller, K. L. (2015). A
positive-negative mode of population covariation links

brain connectivity, demographics and behavior. Nature
Neuroscience, 18(11), 1-7.

Somerville, L. H., Hare, T. A., & Casey, B. J. (2011).
Frontostriatal Maturation Predicts Cognitive Control Failure
to Appetitive Cues in Adolescents. Journal of Cognitive
Neuroscience, 23, 2123-2134.

Strauss, M. E., & Smith, G. T. (2009). Construct Validity:
Advances in Theory and Methodology. Annual Review of
Clinical Psychology, 5, 1-25.

Tavor, 1., Jones, O. P., Mars, R. B., Smith, S. M., Behrens, T.
E., & Jbabdi, S. (2016). Task-free MRI predicts individual
differences in brain activity during task performance.
Science, 352(6282), 216-220.

Wang, H. T., Smallwood, J., Mourao-Miranda, J., Xia, C. H.,
Satterthwaite, T. D., Bassett, D. S., & Bzdok, D. (2020).

the needle haystack:

Finding in a high-dimensional

Canonical  correlation  analysis  for  neuroscientists.
Neurolmage, 216, 116745.

Whelan, R., Watts, R., Orr, C. a., Althoff, R. R., Artiges, E.,
Banaschewski, T., ... Ziesch., V. (2014). Neuropsychosocial
profiles of current and future adolescent alcohol misusers.
Nature, 512(7513), 185-189.

Whiteside, S. P., & Lynam, D. R. (2001). The five factor model
and impulsivity: Using a structural model of personality to
understand Personality  and  Individual
Differences, 30(4), 669-689.

Whiteside, S. P., Lynam, D. R., Miller, J. D., & Reynolds, S.

K. (2005). Validation of the UPPS impulsive behaviour

impulsivity.

scale: A four-factor model of impulsivity. European Journal
of Personality, 19(7), 559-574.
Whitfield-Gabrieli, S., & Nieto-Castanon, A. (2012). Comnn: A

_64_



Brain Connectivity-based Validation of Trait Impulsivity Scale

Functional ~Connectivity Toolbox for Correlated and

Anticorrelated Brain Networks. Brain Connectivity, 2,
125-141.

Woo, C. W.,, Chang, L. J., Lindquist, M. A., & Wager, T. D.
(2017). Building better biomarkers: Brain models in
translational neuroimaging. Nature Neuroscience Reviews, 20,
365-377.

Xia, C. H., Ma, Z., Ciric, R., Gu, S., Betzel, R. F., Kaczkurkin,
A. N., ... Satterthwaite, T. D. (2018). Linked dimensions
of psychopathology and connectivity in functional brain

networks. Nature Communications, 9, 3003.

Yang, Y., & Raine, A. (2009). Prefrontal structural and

functional brain imaging findings in antisocial, violent, and

psychopathic  individuals: A  meta-analysis. Psychiatry
Research: Neuroimaging, 174(2), 81-88.

Yarkoni, T., Poldrack, R. A., Nichols, T. E., Van Essen, D. C.,
& Wager, T. D. (2011). Large-scale automated synthesis of
human functional neuroimaging data. Nature methods, 8(8),

665.

_65_



The Korean Journal of Cognitive and Biological Psychology

L(UPPS-P)2| X|

]

Z
21

ORI 254

0]
S

= Al HdeR deA

5]

=
st} 4] 5%

SR =

A

=

53t 3

ﬁg

Z
)

Sk
=

ki

63

L
.

AollA

2171 2715 G4 (resting state IMRI) A27F 35

2

17 e et A

]

sy

-0
=

e
T

L(UPPS-P)<}

A4 354 4

7

Hade gz o

ol

=]
s

1, UPPS-Pe] 54 el w=Al~of met

1_,_A|O

il

UPPS-P<]

1
|
Mon ZAEL 54 554 Are o

2t

ki

Apgio] TR ket ol

e, A7) 5

Jjo

o 24| ¥ 7]

)

H o
T

CFA7)

H|of: %54, UPPS-P

=
T

_66_



