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Stroop, CCTTE TAUZ  AldsAd-
CEMO-A & 5 H7F HAHoA A7
37ty 2 239 A o] =S AT
a1, o]F ofzo] 4] hffel uwiet FHAE
FsAch A= AEE ALY BAA 28
AIZEE F 2712 30 AEQRoH, ofFe I

o JFEs agste] AT F4 A7t
< AlFstH JPsirt. BEA= CBAL 6-18,
SCQet B REA g AEAE 24
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Al #e
Ao AR #H71E Aot AT AR
s 9 A7 ddAelAlE AE ofold
7} Fojslo] AW Brbed dEE 34

oAk
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FEstd Ag HAE 3R AAs
T A2 AT EA EAL IBM SPSS
Statistics 30.03 AME-dto] s on, dlo
B AZ32 e RSwdioZ &gt violin
ploc?} box plocs 2% 22 E A8

WA 71 B 2 NE BA e 59

ATt dAH gE B 5 7)1EH
54, 223 CEMO-A$t #F3td Alg At
Ao BXE A HIE HFA
= 74 HIEY FE HEES HrReiath
A, CEMO-A7} 1A & A 75& Fvht
2 ubgstex gagown A HYES
AFAY. ol & A e AH
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FBAFE} Spearman FHAATE AHESHA 7 AT WA ARH AE EEE E L

s 20w EEa AY A4 298 Fas)
R, CBCLS DSM e HILolM 93k Vs A B4 2 1 200 AAEA

5
ADHD, -2, £¢F Aoi7l oJ4dHe F 108 oh 7 tid2 & 100%e] EFHAU, A
o] obgo] A7 Adel mMF FFS AE] 9] Vel ddee 1983 CEMO-A HoH A
sl, g oks S A A SRV AT 2% AT 9789 wlo]
o EZF B4 AREHITH

P A F7HAES] K-WISC-VE| HA| A5 A 4~ESIQ)
Aol wiXe JEFS Ut F& A HE-S 108536D = 11.89)°]H, a9 oAl
AL golatgnh Aol Ax AFEd BES EF F3H100)

olgolgleh. A7 AR STROOPS] A4

iy
tlo
2
o
ot
T
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57
ot rot
%
>

“FojCw) B CCTT-29] TH Hde 747
4 = 50.406D = 14.90)7} 50.096D = 10.58)°]
AT
L O CHadxt o1 o 4 22X (N = 97)
Sk
3 A
64 74| 841 94 104
w3 10 8 10 10 9 47
o 10 12 10 8 10 50
A 20 20 20 18 19 97

H 2 BESE o2 Ao ozt 71 8A4 &4 Aot (V= 97)
M SD Hagk Hojgk
WISC_FSIQ 108.53 11.89 81 131
STROOP_CW 50.40 14.90 18 103
CCTT-2 50.09 10.58 18 69
CBCL TP 52.15 9.29 30 76
sCQ 249 227 0 14

. WISC_FSIQ = ¥&8 oFs ATAAF 5% HAAFAG(Full Scale 1Q); STROOP_CW = 2EF o}
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sy

1HE 2.8 FARE S H(Toul Problems); SCQ = AHSE SAJLE HEA

>
o, offt

N

- 253 -



rL
b

A Az}, CBAL oA EABT E
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167 e4sle ool EHHAC
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T8 BHEE

CEMO-A9]
ﬁy/}_‘: Ay J
SA, WM, CC, EF 7tl|& «]U]f‘& A
o] LA}, SA-WM : r = 37, p < 0L
SA-CC : r = 46, p < .01; SA-EF : r =

A7, p < 01, WMr = .20, p < .05), CQr =
34, p < 01, ERr = 40, p < 0DETF oz}
A SdR(, = 36, p < .01) &
ARG, = 71, p < ODYE FH| FHE
Bk &9, FA <l % SdRI} AxR
Mo, = 22, p < 05)°l fFeJm|g A Aol
A3, AgRS SdR(, 37, p < 0) 2
ARG, = -54, p < 0DF Fofu|gt F7 Ja
‘)r‘:)r‘;’i‘jr PERE: 7R} & 93.8%(91%8)7}
AHL00ES WekoH, o]z Qs tE F8
BRAEH] o] frostA skt
CEMO-A 9] W3 AFds 18]
A3l A% FJG e AolE A 2
& 49 2 3 HAE 7 AALEY
Aol tist A7E BW, AAHQ
23ks AU FTIFE, 92) = 3.18, p < .05),
FT2(F(4, 92) = 3.26, p < .05), RI(F4, 92) =

?l/\l ZX—];(]

/\] ZX% z]

_ll}lt L o

< 01; WM-CC : r = 27, p < 01 ; WM-EF : 321, p < .05), RAF@4, 92) = 5.23, p < .0),
= 37, p < .01 ; CCEF : r = 40, p < 0l. R3(F@4, 92) = 4.10, p < .01), R4(F4, 92) =
AX RAAES)S QA 715 SAHAR] SA¢ = 9.11, p < 01, DCFE, 92) = 482, p < .01,
E 3. CEMO-A sigl ZFEX|E Zho| «2 24 ZAat (N = 97)
SA' wM' cc' EF' ES' PER’ SdR’ AgR’
wM' 37" :
cc' 46" 27" -
EF' 48™ 37" 40" -
ES' AT 20" 34" 40™ -
PER’ .09 .02 .06 -10 .09 -
SdR’ 10 -14 04 -1 36" 13 -
AgR’ -04 -05 -06 08 12 -12 -37" -
AxR’ .06 .03 .05 -10 71" .09 22" -54"
F.% < .05 ™ < 01; ' Peason ABAS, ? Spearman 9 A &AG; SA = Sustained Attention; WM =

Working Memory; CC = Cognitive Control; EF = Executive Function; ES = Emotion Sensitivity; PER = Positive

Emotion Recognition; SR = Sad Recognition; AgR = Anger Recognition; AxXR = Anxiety Recognition
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uxa| 5/ 0t QX MA RUIEE £ CEMO-AQ 7j ol B3

# 4. CEMO-AQ| ~AY =[F F==0f Chet A 2k Xto] &4 At (N = 97)
Levene’s F b Post-hoc AT AT LEAE

FT1? 3.74" 3.18 022 - 6, 7,8, 10, 9
FT2’ 2.74" 3.25 1020 6<9 6,7, 8,10, 9
wv! 2.39 1.42 235 - 9,8, 6, 10, 7
Rl 1.54 3.21 016 6 < 10 6,7, 8,9, 10
R2? 14.11” 5.23 .002 6<8,9 10 6,7,8 9, 10
R3' 241 410 004 6,7 <9 6, 7,38, 10, 9

2AY 6 <89, 10%
R4' 38 9.11 .000 . 6,7,8,9, 10

7<9 10
8s1? 5.42" 92 460 - 6, 7,8, 10, 9
ss2! 2.12 97 426 - 7,9, 6,8 10
DC? 2.99" 4.82 .003 6 <9, 10 6,7,8 9, 10
wI 26.00" 6.80 .000 6<7809 10 6,8, 7,9, 10
CR! 53 2,62 040 6<9 6,8, 7,10, 9
SA? 3.48" 4.28 .005 6,7<9 6,7, 8,10, 9
WM 6.46™ 11.79 .000 6<89 1?*’ 6,7,8,9 10
7<9 10
cc 3.87" 451 .004 6,7 < 10° 6,7, 8,9, 10
5) 4] EF’ 3.06" 7.15 .000 6 <7809 10 6,8, 7,10, 9
=733 ES? 4.33" 1.55 240 - 6,89, 7, 10
PER’® 5.50 240 - 7, 8,9, 6=10
SdR’ 6.06 195 - 8,10,7,9,6
AgR’ 15.51 .004 6 <7, 10 6,9,8, 7,10
AxR’ 3.67 453 - 9,10, 8,7, 6
ADHD? 3.022" 1177 .000 6=7 8; 9 10, ) 6,7, 8, 10,9
7<9105,8<9

A ASD? 4747 495 .002 6 <7910 6,8 7,9 10
=33 DEP' 53 3.22 016 7<9 7,8, 10, 6, 9
ANX' 77 29 884 - 6, 7,8, 10, 9
ST 1.08 1.90 118 - 7, 6, 8, 10, 9

F % < 05, " < 01; 1 PR BAEA(one-way ANOVA) 2 Tukey®] HSD AR 74; ? Welch’s ANOVA 9
Games-Howell A}3= 7A7; * Kruskal-Wallis & Bonferroni =3 A& 77; FT = Find the Target, WV=Whose Voice; R
= Remember; SS = Stop Signal; DC = Driving a Car; WI = What was It; CR = Cross the River; SA=Sustained Attentio
n, WM = Working Memory; CC = Cognitive Control; EF=Executive Function; ES = Emotion Sensitivity; PER = Positive
Emotion Recognition; SR = Sad Recognition; AgR=Anger Recognition; AxR=Anxiety Recognition; ADHD = Attention-Defic
it/Hyperactivity Disorder; ASD = Autism Spectrum Disorder; DEP = Depressive Disorder; ANX = Anxiety Disorder; ST =

Stress.
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WI(F4, 92) = 680, p < .01), CR(F@, 92) =
262, p < 09X A F frowg zto| 7}
I on, Ago] T F5 A5t =
oA E AFHAS HATE 2eu S1FM, 92)
= 92, )T} SS2(F4, 92) = 97, m) MM+ &
7} 50.5%49%8) S} 45.5%44%)e] A A7y Ha
Aol sjdsted A7 7F Fomgk 2tole
Ak XA ahw T3 AU wv
= A% 2t fFYulg zol7t WHE A ok
F4, 92) = 142, p > .05.

O 1S CEMO-AY 2AY & dAzdE 3
T Zpo7t Uehde Wjo] ME tE s/ &
ALl F4 EXEE violin plotd} box ploto 2
UERd Zle|t}. FT1, DC, Wie A¥o] 5718
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of X A A HA & IHceiling effect)7}
HAE AT FT28) RAE Aol w2 H4 3}
o7} fowlstAl UEhd iz AAIYCE,

o)

T HAZ 4 S JFE HA, 9A
7% ZAXQ SAFE, 92) = 4.28, p < .01),

WM(F@4, 92) = 11.79, p < .01), CCF@4, 92) =
451, p < .01, ERFE, 92) = 7.15, p < .01)d
A A" T Fug Aoz dleH, dF

71 75 A7t =& Fellth 3
A 7% SBAYD ESEFE, 92) = 155, ),
PERH(4) = 5.50, m), SIR(HA) 6.06, ),
AxRH@) = 3.67, mAXE A8 7+ Folv|3h
Zpol7h ATk o, AgRe] B¢ 6AloAMRE
ofustAl W A4t Yeigew, H4)
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¥ EXE violin plot¥} box plot 2 YEPN A
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s F47h wolE ARe Ryt W
ANX(F@, 92) = 1551, p > .05) E STEE, 92)
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Violin + Boxplot of FT1 by Age

U72) S/ OF5 Xl A BUEZY E7 CEMO-AS| % % s

Violin + Boxplot of DC by Age

1.0 ? 1.0 @
05 @ 05 i;
Gender Gender
£ oo ¢ 1 2 oo o 1
+ B h
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1.0 ﬂ 1.0 .
6 7 8 g 10 6 7 8 g 10
Age Age
Violin + Boxplot of Wl by Age Violin + Boxplot of FT2 by Age
1.00 -m 10
075 " ; ;‘
- 05
050 . Gender L J Gender
§ . . s 1 E 0.0 * 1
b . 2 . 2
025
- -0.5
0.00 Al
o 1.0
-0.25
& 7 8 E] 10 6 7 8 g 10
Age Age
Violin + Boxplot of R4 by Age Violin + Boxplot of WV by Age
1.0
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;3 o 1 :3_ 00 ° 1
.2 .2
-05
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1.0 1.0
6 7 8 ] 10 6 7 8 ] 10
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2 1. CEMO-A 2A ¢ %& M9

Z+. FT = Find the Target; DC = Driving a Car; WI = What was It;
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Violin + Boxplot of ADHD by Age

="}

Violin + Boxplot of ASD by Age

i

{d ool

% < Gender o Gender
o L | (] L |
<2 I s 2 = s 2
2
1
0 A ,
6 e 8 9 10 6 e 8 9 10
Age Age
Violin + Boxplot of DEP by Age Violin + Boxplot of ANX by Age
' I
5.0
; i
Gender Gender
& s 19 § g A
a] . 2 <= E B2
5 .
0.0
-2
6 ré 8 9 10 6 7 8 ) 10
Age Age
Violin + Boxplot of ST by Age
4
3
2 Gender
5 _ .
s 2
1 o !
o}

28 2 CEMO-A Mg K| 4o oy £z
ADHD = Attention-Deficit/Hyperactivity Disorder; ASD = Autism Spectrum Disorder; DEP=Depressive Disorder;
ANX = Anxiety Disorder; ST = Stress
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olel FT1(r = .28, p < .01), FT2(r = 29, p <
01), RI(r = 34, p < 01), R = 53, p <
01), DCr = 29, p < 01), Wi = 26, p <
0D, CR¢ = 42, p < .01} Fo|v|sk A& 4
TS Bl 9, BAZQD 84w 233 &
AYR WVe = -03, m)Ste s ]
el oot mIQsh f-oldk Awg ek
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oS B9l 3, Ré+= FSIQUr = .18, m), GAI(r
= .08, m)%} o3t Fo] YUAAR CPI¢r =
32, p < OnS= YR BF FHE U

Wt} STROOPS] CW+= FTI(r = .23, p < .09),
Ri(r = .22, p < .05), R2(r = .25, p < .09),
Ré(r = 32, p < .01), DCr = 26, p < .0}
FoJulgt FAS BIom, Ri¢ = 31, p <

0%} DCr = 25, p < 05 CCTT-29}%
st A#S HYh SCQE FI2¢ = 23, p <
05) = R3¢ = .25, p < 059 FYmE BFFH
ABS Btk BALY DSM ATHE =
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01, DCr = -22, p < 05 Fu)st 3
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0593 Fofrgh FA Ao Ui g
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33, p < .01) ZHol|Rk fojm)st AA Ago] &
Q1% %al, CCIT-2& AgRe, = -21, p < .05
frofst 73 das etk BAdAe &
M&, = -24, p < 05, B EAe, =
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ADHD ASD DEP ANX ST

WISC_FSIQ 507 37" 17 20" 27"
WISC_GAI 43" 27" 17 07 17
WISC_CPI 53" 49" 13 39" 42"
STROOP_CW 30" 22 18 12 13
CCTT-2 25" 19 11 18 28"
SCQ 05 13 05 16 15
CBCL_pAD -07 -04 -20" -.10 -18
CBCL_pWD .08 12 -.06 .07 04
CBCL _pSC 05 .09 -.06 01 04
CBCL _pSP -17 -13 -03 -17 -18
CBCL pTP -16 -10 -.09 -.06 -14
CBCL_pAP -.09 -.04 -01 .00 -.02
CBCL_pRB .00 03 .00 -.03 -.06
CBCL_pAB -15 -08 01 -.02 -.07
CBCL_pOP -13 -08 -10 -.07 -14
CBCL_AfP .02 .00 -03 -.06 -10
CBCL_AxP -.09 -05 -18 -.06 -12
CBCL_SP -03 -.00 -05 -.03 -.06
CBCL_ADHP =24 -17 -.02 -.03 -.09
CBCL_ODP -04 02 .00 02 -.03
CBCL_CP -07 -.09 05 -14 -14
CBCL_OCP -12 -07 -28" -15 23"
CBCL_PTSP -11 -05 -14 -.07 -15
CBCL_SCT 12 11 -03 04 .00
CBCL_TAF 21 16 -01 -01 02
CBCL _SC 15 19 -05 13 08
CBCL_AP 28" 17 .04 -.06 01

Z % < 05, ™ < .01; ADHD = Attention-Deficit/Hyperactivity Disorder; ASD = Autism Spectrum Disorder; DEP =
Depressive Disorder; ANX = Anxiety Disorder; ST = Stress; WISC FSIQ = &) ol A|THAF s AA R FA
4 GAl = 99 58 AT Pl = 914 B& AT STROOP CW = ~E§ oFF A4k-vho] AL Ahvho]
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A5} EA; ADHP = Fo3-2A%/5YJ35 £A; ODP = #HE35 B4, CP = F3 EA|; OCP = a5/ p

7.
o
TSP = SFAEL Al SCT = QASE A TAF = A$HE $3; 5C = A5 AP = 31) 53,
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Scatter plot of Stroop_CW by ADHD
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This study aims to validate the initial efficacy of CEMO-A, a digital monitoring tool designed for assessing
children’s mental health and early screening. CEMO-A integrates an ecologically valid assessment approach and
serious gaming elements, enabling naturalistic and valid assessments in everyday environments. It comprehensively
evaluates sustained attention, working memory, cognitive control, executive function, emotion sensitivity, and
emotion recognition to detect major mental health disorders. The study involved 100 typically developing
children aged 6 to 10 years. CEMO-A’s performance was compared with standardized psychological assessments,
including intelligence tests, neuropsychological tests, and caregiver-report questionnaires, to examine construct and
concurrent validity. Results indicated that CEMO-A independently and integratively assessed cognitive and
emotional functions, demonstrating construct validity, while comparisons with existing standardized tests
confirmed concurrent validity. These findings suggest that CEMO-A is a valuable digital tool for efficiently

evaluating children’s mental health and holds potential for early screening and preventive intervention.

RKeywords : CEMO-A, digital assessment, digital mental health tool, mental health screening, cognitive and  emotional

evaluation, gamification, eolygical validity
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