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The purpose of this study is to examine the relationship between Attention Deficit/Hyperactivity Disorder (ADHD) traits
and injury behaviors and the mediating effect of implicit and explicit decision-making abilities between ADHD traits and in-
jury behaviors. A total of 56 elementary school students (27 boys, 29 girls) completed two decision-making tasks including
Towa Gambling Task (IGT) and Game of Dice Task (GDT). Their parents carried out an assessment battery consisting of the
measures of ADHD traits and injury behaviors, such as actual injury experience and injury behavior tendency. The results
indicated that there was a positive relationship between ADHD traits of the children and their injury behaviors and a negative
relationship between ADHD traits and implicit and explicit decision-making abilities. A Bootstrap approach was used to test
the mediation effect of implicit and explicit decision-making abilities. Results indicated that, for the actual injury experience,
there were no the mediating effects of the two decision-making abilities, just the influence of ADHD traits. In addition, for
the injury behavior tendency; only the implicit decision-making ability mediates the influence of ADHD traits on injury be-
havior tendency. Thus, the significant and clinical implications of the current study have been discussed on the basis of the

overall findings, followed b suggestions for further research.
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& ArEol ulaf 307 & Ao Lha}%HHodgkins, Mon-
tejano, Sasané, & Huse, 2011). 3t I 5 E ¢i7tof| wp2H, ADHD+=
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A} 531 AP 218 AlarSith(Seren, Seren, James, Preben, & Mar-
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ADHD x| oA A 5%
SN ADHD 4 50] 348 ol Pl ol 4.2 ezl
O] 45 323, 7127 oje) Zzjo] e B €AY 5
(decision-making abilities) 2} HAR|-S <= Qlck.
ADHD $H450] 4% Boli= 2 20ju} o

A& #e7] %5 (execution functions)Z} ##Ho] Qlt}(Kang, 2014;
Willcutt, Doyle, Nigg, Faraone, & Pennington, 2005). 27|52
7he g e AgE] tigt ARE A4 7] Sofl AR, ol
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5ol FOI7HE Ik 24 oAREAE SR TH(Willcutt
etal, 2005). TFebA a2 st AR offo] 9l
ADHD BAHE-2 Fo0f0 o] {43 3918 7]80| 1 o1& §

grsto] A48 fE-& sk Aol ofEEo] e A4l
Al Efshal YT Ade @ gHEol 194 2 ARERET &

U}, S5 ADHD 852 o] 52t &A1 et Y458 1S 5.2
RAE BAZ BT TS S B ST 7)o &
Aol Q1= 716 &2 oFefA] QJth(Bechara, Damasio, & Damasio,
2000; Garon, Moore, & Waschbusch, 2006). 127] tj&o]| 152
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d'Acremont, Jermann, & Bechara, 2005).
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ol o] tljA+= olu] da] A%l QUtH(Abouzari, Oberg,
Gruber, & Tata, 2015; Biederman et al., 2007; Hosain, Berenson,
Tennen, & Wu, 2012; Richards, Deffenbacher, Rosén, Barkley, &
Rodricks, 2006; Whitesell, Bachand, Peel, & Brown, 2013). ©|2&] 3t
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2004; Kahneman, 2003; Son, & Yi, 2016).
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Decision-Making Abilities of ADHDs
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S0 Ago| )32 AJAFSH}(Bechara et al., 2000; Turn-
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2 7]20] ADHD o} So| A% gl gt 123 34

o] 3531, oSl SIAFAA Adte] fol Mate| gl 7)£9)

AT TS AHSH olck o Yol AR HA AL 24

B5 APAE HH Jo] U AS AT 5 ek r= 51,

p<.00L ol AR e 91FT BEL ol B4 F, A4
2 gl Ak 2t it}

A 24 ZeollM 22 sl oSt

2 2t 7714 2-15% 2.2 ADHD e 2] 34 743 ko] A7}
= k) oAy Sl o3 tiE AeIAE SHels] 919
S HOIS Zto| At Bootstrapping=- AA|5H31 T} (Figure 1). ADHD A&k} 5= 7}4] f-
Table 1 2 A-Lol|A] S74% HIS9] Bat, FEHAE 12]aL 4
AFE HojF=ar Qlek A1 13} Zro] ADHD Aok AlA| Table 1. Descriptive Statistics and Correlations of Study Variables
A A, r=48,p<.001, 9 FA4 35 HaF, r=.67,p<.001, 2t 1 2 3 4 5
AR S B9l 5, ADHD o] oS AR 4= 1 ADHD traits
G20] ol el G BE S Aol o et g 21T wilson a7
3. GDT total score -27* 22
2 oluls S} oFLZ 0] AkSlo]| 4] Q] QIA}AA] L=g]Lo- =
SRR Et ARl AR o] SAFEA S e 4. Actual injury experience .48 -25  -37%*
IGT F7, r=-38, p<.01, & G22I Aol Al o] SatAA] 52 5. Injury behavior tendency ~ .67*%* -49%* -44%* 51%*
= YEHh= GDT 4, r=-27, p<.01, 2h= F-2Q1 A= 291 M 593 482 325 .19 489
t}. ADHD AJ3fo] =822 1 &5} AJabo] AL} WAJHo] Al SD 553 2085 942 44 494
Aje] o} frelo] WolAlks 218 halgt 4 gk ofels A pe.0L p<.001
IGT total score
S177%* 0
ADHD traits »| Actual injury experience
67 -01

GDT total score

Unstandardized coefficients value.

Figure 1. Multiple mediation model of actual injury experience.
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Bo| A1 e, Telm A A A 20 e folE RA S ZEA0IN SAREY 53| tplEzt

S BT A5 Table 2o SO Stk AN AR 5 14 235 2.49) ADHD A5} 4 95 A4 719

o] 9 wAlQ) oAb Spelo] A B AROR M ARE o mAE F A S elel wplaite Sish] $19)

AR, 95% A1E] F17o] 08 X6l 2, ADHD A3k} *E‘Zﬂ Bootstrapping< A A|8}ITH(Figure 2). ADHD AJ3, & 714] AJ%}

T e WA = 7 AAREA s il ase ol oAEd T, Elal A e A i)

OISR kT whebA A7 2-13 22 71 E 3l OJ5=F A5 A= Table 31| AJA|=|o] )1tk ADHD ko] o
B0l oPbaR HeS AX P4 BE APHOE H ARE

Table 2. Mediating Effect of Decision-Making Abilities between ADHD Traits and Actual Injury Experience

Independent variable Mediating variable Dependent variable coeff SE LLCI ULCI

ADHD traits > IGT total score -1.77 .52 -2.82 -72

ADHD traits > GDT total score -.67 24 -1.15 -.19

ADHD traits > Actual injury experience .03 .01 .01 .06

IGT total score > Actual injury experience .00 .00 -.01 .00

GDT total score > Actual injury experience -.01 .01 -.02 .00

ADHD traits > IGT total score > Actual injury experience .00 .00 -.01 .04

ADHD traits > GDT total score > Actual injury experience .01 .00 -.00 .01

IGT total score
-1.38* -06*
0.3*
ADHD traits »| Injury behavior tendency
-44 -13*
GDT total score

Unstandardized coefficients value.

Figure 2. Multiple mediation model of injury behavior tendency.

Table 3. Mediating Effect of Decision-Making Abilities between ADHD Traits and Injury Behavior Tendency

Independent variable Mediating variable Dependent variable coeff SE LLCI ULCI
ADHD traits > IGT total score -1.38 48 -2.34 -42
ADHD traits > GDT total score -.44 22 -.89 .01
ADHD traits > Injury behavior tendency 45 .09 27 .63
IGT total score > Injury behavior tendency -.06 .02 -11 -.01
GDT total score > Injury behavior tendency -13 .05 -23 -.02
ADHD traits > IGT total score>  Injury behavior tendency .08 .03 .02 .16
ADHD traits > GDT total score >  Injury behavior tendency .06 .04 -.00 .15
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AT T, 95% 412] G17to] 0 3EFHSIA] 9] ol v A=
Folet 2102 LRI Th ADHD AJgko] HA44 3 of‘% /gl 21
20 & YRS v = ARE AT EH, 95% *lﬂ 0 25}
OJnjsigict. 919] At fﬂokﬂd ADHD /g%
Al 2A 0 & QS ulx|7| = SHA|YL, §HE

o
R}
%3
fal
Hl
Jo
o°" o

o
o2
offt

M,
ot

2,
P

lo rlo
-z

fu
o2
Hd
o
ro
1o
~
>
Y,
ox
I
W
o
=2
=
Hu
-
S~
2
Ongt
ol
ox
=2
r\l
%
2

o
o2 T
otk
filo
=)
&Y
Ko
e
PO
o
i
&
o)
o

re
2
o

oAl o} ADHD gt A4 FAF A3 9 1A

4 ke Al Tﬂzl Y S st

R

=

& o
oN.
c>°1’

i

=

HI

32

ix}
S~
2
::1
o
.
%
oL
()
1o
r =
ol
it

. 9|l=ADHD

.
5
X
£
3
)

WJ

ot
A=)
-z

2
off
[e2

ol
o
o
fin)

i
o

i o
o
e
el

(O
ro,

> (o
PAO-)
ox rh
g
L i
o
o>
e S
%E
ﬂ—IU
OI
v o
< o o
oz
N 4o
D)
[
o ot
>~
>

i

lo
>
)

12:10 o
1o
ol
=

o 1o o

we T
2
ro

~
e
5
o

KA u}
&
o
]
jan)
]
ox,
- ok
el
B
mlo
4 f
L
HO
g
1
of,
>
>
N\
=

o B B F3HS B A
ol gt A glo]
¥}, ADHD A& %:lx
o1, 71 Afolo] £ 7}
gt} oloj vksl,, ADHD
AR AAA FRto] fold MiALTHE AU Gz

Ao iwwu}

~
ol
l-‘—|_l'
Jl.

-

>
oiL'l‘IJz

i

of
1
=
=L
oy
A=)

[nt
o,

>
oy, M
oo oX

=

o
1o
=)
=
A=)
rlr
Jo
1o
o
x
52

1% o2 d
ot
o
=
l’L’
rir
sy, M
o
u ofy
i)
Bu)
3!

i,
N
o> o

oot
E ﬂ—'
_l]I o,
7,
o2
offt
ol
oL
ox,
lo
i
3
=2
39
2
>

=
18 oA stk %, 4

oA HEE BRIl S
o3 4o] =0 YT 37| HTt, obx gj_} 5L 013 Ao]| Tt
w3 A|o] AFRA e T Al A1) AAA B

o=

https://doi.org/10.15842/kjcp.2018.37.1.003

Decision-Making Abilities of ADHDs

2] 52 AR FEAlo] SJFSto] feT SIS BH Sl
Ago] glo] £2ARE SIFF Aol shzel] Hrk 22 AL
FITk. mep] ADHD of5o] 24F S34o] & B5- 4T
739, B EE Aol ) A1 QA B 1R e
F2 AR, ol 3 AFA S FU 4 L oIk Edt o]
e 4 B HHS Holi ofol Sl A1) AAE 1 4
A2 B-Go] thEt IS AR Eelo] wgo] B Floleh
A7) ADHD o} 5 Eo] AAZ $ARE Bol §otin, $AME
& g0l Firhs 23 B AT ol 1

oL Oﬁ
s
rlj
<t
4o
ol
St
Og-l-",
ofr

%]o] 2FcH(Chou et al., 2014; Mangus et al., 2004). 3FA|2F 71 74|
7F 731917 ol thet A= oF4] iekslA Bre vzt @ik w2t
PSS ADHD T S 4 ol o
2ol oaras frele] a2 shelsteln, 7 2ge] 43
PAE AT A Aol ool ek
2 Qi obg ol AN e 212 Aol
WS 4= Sl WET 217 Klo] AlnEo M oA T
Jefot S ik Holk] elel7} glck 4] ADHD 3
AFE-S QARO 2 IGTLF GDTS 28 S)AAH THIS AAI 4

=
ATEL ST %5, 4 B9, T-& oFFol} mu}
Z

ASISe)
ms
rlo
it
o
i)
=
o)
i=)
X o
N
EhY
o
x A
B
r‘l\% e
He
w oo B
o offt ok
oz offt
L o
—% 4o O{N
o O.ror, P# Olﬂ 2

et 401 mwu ol =
srolsick e ol 2 el 2
T RERIES I S % A% A 2
Zoj|A obg-5o] AR H= =AY
X el el g ol 4
<& A AP o MH, & ¢l9-= ADHDE It
H]—Z] OJ-O o]-EEV] ADHD }\é = —‘—ﬂé—]‘o:]7] IIHE'—OH
ADHD7} 7] 1L Q)= 319] 93 EAS 11s}x] S-819aL Al
A| ADHD %ol uksbAl7|7]ojli= of & A0 2 B2l wheby
33 ¢lpolAl A4 ADHD o} 55 tgo 2 oaba% A3
o] w7l & 2HE Felst, r:1 Uo7} ADHD 8}91 983} 2zt
APE7d detol|rfe] Aol g 2elsf = Zo] B astey
A, & Aol o ZJOJ orrazgel dehs e 24 IGTH
L ol BRI ARG S Ak B3] SR oA
of| Z2glo| 9= Al _g Azo] Atz dojub= AA|A . A A

FIF l‘
o
;%
<
0
g
—
N 2
N
N
>~ [lo

Ir rlo

—ﬂ 0 HU m
_:L

EIE
rj}_ll o,
[
)
2
ul
r
oo
2 oz lo

9, 0211

o1 uwu & = T ou
A o7l et v =& 28] =851 Sl vkl A]l oAt
AR& st 2122 A JIek(Garon et al, 2006). THeF 1 3}

o7 IGTS UAISH: Bt AT Fofahe] Aurt 313 717]

37



Lee and Kim

gt 22 ARl W55 T WA 4= Ik, of gt
225 TS ehRIap 2218 Rl

A, AR A3 s 9 5 s A e B Bl e A
Shsick o] A4 34 52 X o) Al Aol A}
TETA] AESHA 7121514] % 5} (Schwebel, Binder et al., 2002),
FA A A o1 B A (injury history) = Q18 H
e B 5 5 7F5AJo] Qltk(Schwebel, Speltz et al., 2002). w2}
A 3 QS BB slof A A 4B S BleL 2
5 8 ofiz} o} 58 oA AT 4 e LA 2L A
AR BHS W0 2 ol ok WSS Z7 A1
ol Fasi,

A A AFYE] BYH - A7 o] RojHThy
ADHD o}50] AR 85 o ul %32 Hofol 5 =90] 2 7]
S =2 Holok

References

Abouzari, M., Oberg, S., Gruber, A., & Tata, M. (2015). Interac-
tions among attention-deficit hyperactivity disorder (ADHD)
and problem gambling in a probabilistic reward-learning task.
Behavioural Brain Research, 291, 237-243.

Bechara, A. (2004). The role of emotion in decision-making: Evi-
dence from neurological patients with orbitofrontal damage.
Brain and Cognition, 55, 30-40.

Bechara, A., Damasio, H., & Damasio, A. R. (2000). Emotion, deci-
sion making and the orbitofrontal cortex. Cerebral Cortex, 10,
295-307.

Biederman, J., Fried, R., Monuteaux, M. C., Reimer, B., Coughlin, J.
E, Surman, C. B, ... Faraone, S. V. (2007). A laboratory driving
simulation for assessment of driving behavior in adults with
ADHD: A controlled study. Annals of General Psychiatry, 6. 4.
doi: 10.1186/1744-859X-6-4

Biederman, J., Newcorn, J., & Sprich, S. (1991). Comorbidity of at-
tention deficit hyperactivity disorder. American Journal of Psy-
chiatry, 148, 564-577.

Chou, I, Lin, C. C,, Sung, E C., & Kao, C. H. (2014). Attention-
deficit-hyperactivity disorder increases risk of bone fracture: A
population-based cohort study. Developmental Medicine and
Child Neurology, 56, 1111-1116.

Dalsgaard, S., @stergaard, S. D., Leckman, J. E, Mortensen, P. B., &
Pedersen, M. G. (2015). Mortality in children, adolescents, and
adults with attention deficit hyperactivity disorder: A nationwide
cohort study. The Lancet, 385,2190-2196.

Garon, N., Moore, C., & Waschbusch, D. A. (2006). Decision mak-
ing in children with ADHD only, ADHD-anxious/depressed,

38

and control children using a child version of the Iowa Gambling
Task. Journal of Attention Disorders, 9, 607-619.

Hinshaw, S. P. (2002). Preadolescent girls with attention-deficit/hy-
peractivity disorder: I. Background characteristics, comorbidity,
cognitive and social functioning, and parenting practices. Jour-
nal of Consulting and Clinical Psychology, 70, 1086-1098.

Hodgkins, P, Montejano, L., Sasané, R., & Huse, D. (2011). Risk of
Injury Associated With Attention-Deficit/Hyperactivity Disor-
der in Adults Enrolled in Employer-Sponsored Health Plans: A
Retrospective Analysis. The Primary Care Companion to CNS
Disorders, 13, el-el12. doi: 10.4088/PCC.10m01031

Hosain, G. M. M., Berenson, A. B., Tennen, H., Bauer, L. O., & Wu,
Z. H. (2012). Attention Deficit Hyperactivity Symptoms and
Risky Sexual Behavior in Young Adult Women. Journal of Wom-
en’s Health, 21, 463-468.

Jensen, P. S., Martin, D., & Cantwell, D. P. (1997). Comorbidity in
ADHD: Implications for research, practice, and DSM-V. Journal
of the American Academy of Child and Adolescent Psychiatry, 36,
1065-1079.

Kahneman, D. (2003). A perspective on judgment and choice: Map-
ping bounded rationality. American Psychologist, 58, 697-720.

Kang, O. R. (2014). Brain Science Approach of Children with At-
tention Deficit/Hyperactivity Disorder (ADHD). Korean Journal
of Elementary Education, 25, 315-333.

Kim, D. I, Kim, E. N,, Lee, K. J,, Jung, S. R., Kim, B. N, & Ko, E. Y.
(2008). Comorbidity of Attention - Deficit / Hyperactivity Dis-
order (ADHD) and Learning Disabilities (LD): The Present and
The Future. Asian Journal of Education, 9, 111-147.

Kim, H. G. (2006). The relationship between childrens risk taking
behaviors and childrens cognitions and fear of injury risk. Kore-
an Journal of After-school Child Education, 3, 1-16.

Kim, K. H,, Kim, K. J., & Kwon, S. J. (2013). The Validation of the
Korean Version of lowa Gambling Task for Children. The Kore-
an Journal of Health Psychology, 18, 87-104.

Kim, Y. S., So, Y. K, Noh, J. S., Choi, N. K,, Kim, S. J., & Ko, Y. J.
(2003). Normative Date on the Korean ADHD Rating Scales(K-
ARS) for Parents and Teacher. Journal of the Korean Neuropsy-
chiatric Association, 42, 352-359.

Lee, D. H. (2009). Estimated Prevalence of ADHD Symptoms and
Relationships of ADHD Symptoms with Depression, Anxiety,
Stress, and School Maladjustment. Korea Journal of Counseling,
10, 2397-2419.

Lee, D. H,, Kim, H. S., & Song, Y. J. (2013). A Moderating Effect of
Stress on the Relation between ADHD symptoms and Depres-
sion in Elementary School Students. Korean Journal Of Counsel-
ing And Psychotherapy, 25, 331-350.

Mangus, R. S., Bergman, D., Zieger, M., & Coleman, J. J. (2004).
Burn injuries in children with attention-deficit/hyperactivity
disorder. Burns, 30, 148-150.

https://doi.org/10.15842/kjcp.2018.37.1.003



Merrill, R. M, Lyon, J. L., Baker, R. K., & Gren, L. H. (2009). Atten-
tion Deficit Hyperactivity Disorder and Increased Risk of Injury.
Advances in Medical Sciences, 54, 20-26.

Millisecond Software (2015). Game of Dice Task [Software]. Avail-
able from http://www.millisecond.com.

Potts, R., Martinez, I. G., Dedmon, A., Schwarz, L., DiLillo, D., &
Swisher, L. (1997). Brief Report: Cross-Validtion of the Injury
Behavior Checklist in a School-Age Sample. Journal of Pediatric
Psychology, 22, 533-540.

Preacher, K. J., & Hayes, A. E (2008). Asymptotic and resampling
strategies for assessing and comparing indirect effects in multi-
ple mediator models. Behavior Research Methods, 40, 879-891.

Richards, T. L., Deffenbacher, J. L., Rosén, L. A., Barkley, R. A., &
Rodricks, T. (2006). Driving anger and driving behavior in
adults with ADHD. Journal of Attention Disorders, 10, 54-64.

Schwebel, D. C,, Binder, S. C., & Plumert, J. M. (2002). Using an in-
jury diary to describe the ecology of children's daily injuries.
Journal of Safety Research, 33,301-319.

Schwebel, D. C., Speltz, M. L., Jones, K., & Bardina, P. (2002). Un-
intentional injury in preschool boys with and without early onset
of disruptive behavior. Journal of Pediatric Psychology, 27, 727-
737.

So, Y. K., Noh, J. S., Kim, Y. S., Ko, S. K., & Ko, Y. J. (2002). The Re-
liability and Validity of Korean Parent and Teacher ADHD Rat-
ing Scale. Journal of the Korean Neuropsychiatric Association, 41,
283-289.

Decision-Making Abilities of ADHDs

Son, S. M., & Yi, L. H. (2016). The relationship of irrational belief,
deficit of decision making and gambling problem. Clinical Psy-
chology in Korea: Research and Practice, 2, 39-57.

Starcke, K., Pawlikowski, M., Wolf, O. T., Altstétter-Gleich, C., &
Brand, M. (2011). Decision-making under risk conditions is
susceptible to interference by a secondary executive task. Cogni-
tive Processing, 12, 177-182.

Turnbull, O. H., Evans, C. E., Bunce, A., Carzolio, B., & O'Connor,
J. (2005). Emotion-based learning and central executive resourc-
es: An investigation of intuition and the Iowa Gambling Task.
Brain and Cognition, 57, 244-247.

Whitesell, M., Bachand, A., Peel, J., & Brown, M. (2013). Familial,
Social, and Individual Factors Contributing to Risk for Adoles-
cent Substance Use. Journal of Addiction, 2013, Article ID
579310. doi: 10.1155/2013/579310

Willcutt, E. G., Doyle, A. E., Nigg, J. T, Faraone, S. V., & Penning-
ton, B. E (2005). Validity of the executive function theory of at-
tention-deficit/hyperactivity disorder: A meta-analytic review.
Biological Psychiatry, 57, 1336-1346.

Yen, J. Y, Yen, C. E, Chen, C. S, Tang, T. C., & Ko, C. H. (2009).
The association between adult ADHD symptoms and internet
addiction among college students: the gender difference. Cyber-
Psychology and Behavior, 12, 187-191.

Zermatten, A., Van der Linden, M., d'Acremont, M., Jermann, E,
& Bechara, A. (2005). Impulsivity and decision making. The Jour-
nal of Nervous and Mental Disease, 193, 647-650.

TEXE
OFS9| ADHD A8t OIAZE 5210|544 S0l Dlxl= B3
olofz- 4w
QUEDIEER, SBstm Azistat
3 Q1720] Ba e Zolei A/ valal 5 g ol ADHD) SATH 54 A5ake] B0l 9 W A SAbA 5elo] Mol o) st
£ AZstA} ok Aloluk 5639) 25t SR} 279, o174 29%) 2 AR A GAFA% 5L E ek A0 E AT 4 Gl ool
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A7t ob 9] W EAH: ADHD 543 4] 54 J8 2 RARE 85k 35 RHS S H5H: 4BAS A4sgich 242, of
9| ADHD 543} 24 955 7ol 44 Aol 91510, ADHD 542 024 ul mAlA ol selSuh 1 ke usick
IR D YA|E SN SR i) S AFH] 915 FEAERE AFGIIck A $4 o] v]X| i ADHD 54| ko]
5 7bA oAb el A6 Sl GSkal, S4 A1 AR 13| ADHD S430] fstolt FRA oA 3] o)
AL} G olstsiet. AT A0S B2 B A7} 2 Gl Aao] =0l E|9om, 2 AS SIFH$ S AMStsch
FQ201: ADHD £4, U= QAIZEH, AR QAEHE, dX| 2o 2, 24 A5 4
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