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Abstract

Objective: To explore the effects of executive function training adjunct to pharmacological treat-
ment on improving inhibitory control and clinical symptoms in children with attention deficit hy-
peractivity disorder (ADHD). Methods: Sixty-three children with ADHD who met the inclusion crite-
ria were randomly assigned to a training group (n = 33) and a control group (n = 30). Both groups
maintained their standard pharmacological treatment, while the training group additionally re-
ceived an 8-week executive function training program. The Swanson, Nolan, and Pelham-IV Ques-
tionnaire (SNAP-1V) and the Behavior Rating Inventory of Executive Function (BRIEF) were used for
assessment before and after the intervention. A two-way repeated measures analysis of variance
(ANOVA) was conducted to test the interaction effects, and clinical efficacy rates were compared.
Results: After the intervention, significant time x group interaction effects were observed in the
training group for the domains of inattention (F = 12.44, p = 0.001) and oppositional defiance (F =
16.83, p <0.001) on the SNAP-1V, as well as inhibition (F = 16.96, p < 0.001) and the Global Executive
Composite (GEC) (F = 18.76, p < 0.001) on the BRIEF. Simple effect analysis indicated that the post-
intervention scores of the training group across these four indicators were significantly lower than
those of the control group (p < 0.01). Furthermore, the clinical efficacy rates of the training group
for the aforementioned indicators were significantly higher than those of the control group (p <
0.05). Conclusion: Executive function training can effectively improve inhibitory control and allevi-
ate symptoms of inattention and oppositional defiance in children with ADHD, providing a valid ba-
sis for clinical interventions.
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1. 3]

VE B BRI 2 Bl 15 (Attention Deficit Hyperactivity Disorder, ADHD)& JLE % WWEIM A &K B g, £
BRI GER R B/KFPAFIEE IAES . ZEFIPEI(American Psychiatric Association, 2013). $44T
LifE(Executive Function, EF);& ADHD #% /USR8 SCEE N FIMLH , Hrb il 4 i) 2 i 1) 52 40 5 HAZ O R
Je H i Dy RefnG %5 U AH < (Barkley, 1997). ADHD JLE 7831 b 2h s S AN HE R TG 5¢T-$H77 0 47 76 BA 5 IR K
XA 2 PR B2 3 AT ™ E L 2L R PR AE A (Daley etal., 2014). HHTEHXT ADHD [#2
YR TT BARAEH MR TAER, (HXELLARA Bk ) LE BN F1 DI Rg(Advokat, 2010), HAFFEIFZ )G
Oy R E R IGR 55 )R fR (Cortese et al., 2018). Kk, 7EZ5MiR 77 ZEAl E B INAE 254 890 3AT TPl LA
BE— BRI LE A DIRE, R 240 I PR T 9K 3 247 7] (Faraone et al., 2021; Sonuga-Barke et al.,
2013).

IR, PATTHEEINGAE N —MAEZY) T I TF-BfE ADHD JLE 4 BhGYT T I R a7 se(u il
&, 20115 FREAASE, 2019). HRTVEAL T HUSCR I 20 5 TS50 A5 5 N BT EN LA AT 55 R I (Toplak
et al., 2013). INAIIZREINRE R F 15 ) LEA LI BB T RIS, HEk= 20 1R R X Pt ae
545 %2 3% ADHD JLE ) H % % O5EIR (Cortese et al., 2015). NENTRERIFL T AE M2 AL B H % A 7% JF:
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Sff HHAZORER, AT R T I IR B S B EFRME(Rapport etal., 2013). SEE0 % R FE bR BLAA BE S BN
T FERERFIE AR AL, ARAT A ME A4S TR 32 L2872 52 A p L BB b (1) L 54T R B (Toplak et al., 2013).
L2, R EA RIFERE AT AR E ®R 0 LE W B E RIET BN E, fets it 5L
AEVETE B VT A5 R

PATIRE A& ZANERE, TR HI/E Ny ADHD BIAZ G BRIE & TAEICIZ 55 HoAth & 20N A D e A 38 4E
[ 2Rt (Barkley, 1997). FET ik, AHEFE DANHIFEHIARZ OVIN AL SULELERR 259035 77 1A _E BR iy 15
8 FIHIHATIRE ISR, 45 &V B EE 2 3) a5 1 %€ & % (Swanson, Nolan, and Pelham Version IV Scale,
SNAP-1V) 5T I REAT NI € B K (Behavior Rating Inventory of Executive Function, BRIEF){-Adi $447 Th g
WZRXF ADHD )L 2 0 i1l 428 il Dy e A e H 8 A% DR 1 TR «

2.
2.1. HFRMR
ABFFT 2024 4 11 HZE 2025 £ 12 A YA, fER A& AP 1E8 MR EE S ADHD JL

.

NbRE: © 6 CRriESIZE S50 F MR FLRR)) (Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition, DSM-5) ADHD iZWibxiE, H#% 44 E6 & L EIRFRE LR #hRHE T 3L [F 512
@ FH# 6~12 &3 @ FIKJLESR J1ERF TR (Wechsler Intelligence Scale for Children-Fourth Edition,
WISC-IV)EE R > 705 @ NARTCYERF YA £ 20 4 1, 3B RO o 77 EhRRIR F R adE
WX B FIERBRAEZEPEYT, HAE 8 SN ERR RS Ve T 7% ® IE—A H WAREZ AN AT
i

HEBR SR bR e A A ™ FRE P B 2 T BEAS T AR B A T AR s
TR EAR PR AR B 257 RER EBhHE 4 T LR H .

FEARRAG S AHE T NBENL BREG Beit . AR Al 5455 PAT Dh g P I 22 8 6 20 i it 92
(Rapport et al., 2013)BEE I R S5, W& A 7T [ T 2508 & (Cohen’s d) A 0.75, XU E 2 14 7K ~F 0= 0.05,
K02 B8N 0.80. K G*Power 3.1 B (Faul et al., 2007)#H T eIt A BT, 15 A FREA 28 4,
St 56 i

R BIIE R 0 n] REAAAE IR AR V& 22, AW ST RAE AR, WIUR 3L NAHAF S AR 8L 91 4,
FHRENL M BC ISR AR HRAL . 729 8 J& FFilrh, FLA 28 PRI PR S s o B ) v 5% AR M P IR AR 55
T iR AR (07 26 30.8%) o B 24NN 58 A I AR S 11 T A A58 AR AR 63 19130047 G it 43T,
ForbillZRdd 33 491, xFIEAH 30 41,

22. fiRIE
Fir g e 1 el 2 LI 5 B 9 AR SR INAN T 9 8 A 5 20 Bl AT VRAL RS .

2.2.1. —ERBEERSE
K B G A B UCERRF R RN D22 B R S IR A OS5 B, BRETER . EEY 2 ADHD Fjk 45,

2.2.2. EEGPEZEIERIEE E3% (Swanson, Nolan, and Pelham Version IV Scale, SNAP-TV)

KH SNAP-IV FK I ERVEAG E LI ORI, ERAEFEERGE. Z23manfixsdEst 3 Mr&
K, FR TR T BAR RIS 0 223 10 4 SUrH /BT 55, 49 708 36 AR R ™ B2 (Swanson,
1992). EHNBIFRRIZEL PSR 6 £ 12 & JLE AT BA REFIERUZH 2, 2013).
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2.2.3. #ITIHhEEIT HIEEE IR (Behavior Rating Inventory of Executive Function, BRIEF)

K H BRIEF ZX K R -G 8 LR H A TS T AT DhReR o, BE2RH 1 2 3 19 3 sk, 1549
i 75 2% B AH 2 T B 52 40088 ™ . (Gioia et al., 2000). FR¥% Diamond FIFAT ZhREHE IS5 (Diamond, 2013), £
BRI TFINE, Firo ki 7 2R P s, TECIZ 55781, CLU& B ST R 74350 43
TIOAE) B ) — M AT J2. 73 (Global Executive Composite, GEC), T 1Al & LA PAT ThRE I . E )5
KUz g R OSURIEE R (CERBESE, 2007).

23. FHAR

WIZRZAAE HEFF 256 7 Fomt EMHMBATShe R, o IR AN 4E 7 25909697 Mo T 12 BE Vi .
AT FE BT P 28 R 1 g T RS e T A rh o A S A AT BA 2 1) ) € 2 BB 22 sl Bt ) L 25 AT ThRg
SFMY (FEUAL, Julh, 2018), ZIIZRaeA 23E ADHD JLELE HH A TE I 5t b b sh #5417 418

WREIGELHSE, 2011).

IR B, R4 5 26 #)LE, FREFRIFRE 1 RIIZE, &R 60 708h, 3£ 8 k. JIZ AR
FORF KM A £ 3 INFEBEILEAEY, PMBENGROR . TR e — 2500 %ES, A

RBE MR 1.

Table 1. Components of the executive function training intervention

F 1. BUTHRENIZ S R TRAS

BL T A TR THE EI VT
g R L o T U
WA PO e WS Wi Iy
g TR, 1 s E BRI AT, R I R i EEan e
T A A 2 TF., WHENEERERIHE R
gy VR MR T e, LN T e B
ke BoWzais  solrahikiEe B R o2 RN ]
e VR MBI S B, SRR B TR A
TR 5 S B WS, BEIAGETR AR
wctp TR, R T T4, KRR BY  Sorcen.
: WAL AEH TN MERROR R E AR RN
.  EYTIRER.  ERREE R, W e kR
RTIEIL o matl 5 LI LB FIRI UL o g e

2.4. REFEH

NERRE FEPE AT FU i o AT FUAE T Pt 55 B WS A 2 AT 1 7 A% B B A o £ T TSk
WA, PTA TN SR B Tl SR bR AE A B I, AR R & DR AR LT . AR dfEds 18

RRNGH RN HNG . DI EF IR 1 B EFTARS 1 £ 2 BRITIARMEE, Lk rxE
JUAT AT BN B 5 5 3 % 4x . AEBCRUSCERIA 1Y, di iRl BRI 48— 18 IR EEAT DN, JF /™A% 78 S0
fEF RS R RN, wh CREE & H S
2.5. YRAIBES S o

KM SPSS 27.0 BAFHATSE U . tFE BRI LIS + dRifEZEM = SDYRIR, THEBUR DU i
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SRR, PALMRAE HE LI N OS5 5 % U bR b, TH R VORISR A ¢ 103, T
BRI 2 . SRA 2 (LA WIZRAL. XHHRLL) < 2 (NI AT, 5 D)0 5 0 B 7 2 AT A T
FOLR, BN x GBS EAR, B EARR 2, W AT R RN T

LERRMR AT, 5 T SR (e SNAP-IV 5 BRIEF B2 % HARAERE A0, AR
Wy e =BG —JEEEDY 00/ stk B0 TR, A5 = S0%E SR B2, JFil

R4S 5>
i 2 e UL A ROCR 22 57 . T e 36 ) 2 2 PP BOE N 0= 0.05.

3. 458
3.1. AR A QFERIGHREHERSHAL B

PR IR FE LR I TE A 12748 B . SNAP-IV fl BRIEF &% & 4EE 155 FH2Z R AT R E (P > 0.05),
RPAPAZAEETTATRA RIFMFE Y, BARHHE, Wk 2.

Table 2. Comparison of demographic and baseline clinical characteristics between the two groups

2. MEHIRAOF RIGRHER LI

Bl WL (n = 33) X R4 (n = 30) t/? p
UNEE=2 =7 7
R 10.00 (8.00, 11.00) 10.00 (9.00, 10.50) -0.274 0.785
5] n (%) 2.206 0.137
5 24 (72.7) 16 (53.3)
% 9 (27.3) 14 (46.7)
FIGH n(%) 0.338 0.561
2 6(18.2) 4(12.9)
5 27(81.8) 26(87.1)
I R &% (Mean = SD)
e =N 14.67 £ 6.42 1620 £5.27 -1.03 0.307
Z M) 11.39+7.61 1243 +£7.43 —0.548 0.586
PSRV ET 11.76 + 6.43 11.77 £4.50 -0.006 0.995
i 19.61 £ 5.60 19.50 £4.76 0.081 0.936
TAEEZ 20.03 £3.70 21.33+£2.94 -1.536 0.13
L 13.52 £3.66 14.13 £2.53 -0.773 0.443
GEC &.4) 157.00 +23.82 162.17 +22.79 -0.878 0.384

3.2. MAEHRTHRERZMERSPITIENER S

Xof AL AT TR J5 (19 SNAP-1V 5 BRIEF SR 1G0T E M E 7 Z 001, Wk 3. 7ERORERTT
T, FEEBREE RN < 558 HAEH ZEF =12.44, p=0.001), R SLEFAF M AR HIE R 2 E
JK(F = 16.83, p < 0.001); 102 3hhshi5 5 B8 HAEHARIE B G E K F(p > 0.05). fEHATIIREH, )
FIFF S Ta] < ZH 5028 BAF 35 (F = 16.96, p < 0.001), — AT S0 (GEC) S HAE 2 #(F = 18.76, p
<0.001); TAFICIZAR 57 558G 0 M TE] < 40058 BARE FAEAE R ZEE(p > 0.05).
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X RS HAE A 3 R DA YRR ik — D T B ALS 0i . FIRAT PR ALIAl EL A s, S dRin AR 22 7 8
AFLEREE(p>0.05). THUG AR i BoR, IIGRELAEE B EEE 2 (t=—4.02,p <0.001). X3P
50t =-2.92, p=0.005). I35 (t=—2.88, p = 0.006) &% GEC it 53(t =—4.89, p <0.001)_F 3 & EK T %}
MR . PN FTATfE LR R, ISR Bont BRZHAE S % D R FE br 0 R B35 B35 % (p < 0.001).

Table 3. Repeated measures ANOVA of clinical symptoms and executive function scale scores before and after intervention

for the two groups

%= 3. WA TIrIRIRKRERSHITHREERTFINEENESEST

T Sl I 2H 5 AR < ZH %)
A ZH )
Mean+ SD Mean + SD F p F p F p
. WEH 14.67+£642 821+£3.97 10666  <0.001 6.05 0.017 1244  <0.001
VE R B
STHRZH  16.20+5.27 12.87+5.18
I WLRH 11.39+7.61 7.48+577  70.55  <0.001 0.57 0.453 0.18 0.676
EZTINL|
SR 12.43+£7.43 8.90+5.67
N WZH 1176+ 643 6.64+3.84 7745  <0.001 1.67 0.2 16.83  <0.001
PURVASE N
S 11.77+£4.50 9.70 +4.50
oy EH 1961 £5.60 11.09+5.03 163.07  <0.001 221 0.142 16.96  <0.001
ikl
SR 19.50+£4.76 14.83 £5.29
. A 13.52+3.66 10.33+423  73.11  <0.001 0.75 0.391 0.09 0.768
STHERZH  14.13+2.53 11.17+£3.80
. PR 20.03+3.70 12.00+4.46 192.8  <0.001 4.18 0.045 0.9 0.347
TAEiEiZ
SR 21.33+£2.94 1433+5.11
) YA 157.0+23.8 91.55+23.5 131.18  <0.001 14.14 <0.001 18.76  <0.001
GEC &4y
MR 162.2+£22.8 129.87 +37.8

3.3. FEHIRISKREHERNLE

K o2 K6 0T 15 2L PR I PR AT R AT 2L I P A, LA 40 45 SRR, YNGR T R BRI (R0 39.4%)
X ALIEFUCE BER 36.4%) TIHI(H R 45.5%) % GEC 70 (A R 42.4%) 45 B IR R A R0R 53 w5 T
HRH(p <0.05). 7EZ b5l TAEICAZ S EE e I, P LR TR IR R A 3R 22 3 AN AP AE 2 2 P (p > 0.05)

Table 4. Comparison of clinical efficacy rates on clinical symptoms and executive function between the two groups [n (%)]

4. MAHRIERER ST REERBUERILLE N (%)]

A I (n = 33) FER &S HHIE 2 (n = 30) A& x D
ey =N E] 13 39.39% 5 16.67% 3.977 0.046
2T 11 33.33% 8 26.67% 0.332 0.565
PURVASCEN) 12 36.36% 4 13.33% 4.399 0.036
i 15 45.45% 6 20.00% 4.582 0.032
e 8 24.24% 7 23.33% 0.007 0.933
TAEEZ 16 48.48% 11 36.67% 0.896 0.344
GEC &4y 14 42.42% 5 16.67% 4.95 0.026
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4. i4ig

A FHRD T HATDIREUIZR%S ADHD JLE T RCR, 4R BoR, #ATIhREIZRANE 7 ADHD
JLEE R ) 5 AR AT DhRE, A R T B E S X S OEPUREIR, IR IRSE ML T 2 T Pk
1.

WZRAAET TS BRIEF &38R Rl 48R & — AT B I ) < AR BAEH 2. AT R
BRCRE AT, A B A 55 25 ) BE S A A 2 AH OC 23 1) K (Diamond, 2013; Lambez et al.,
2020). AT DIREUIZRH A R & 77 E IR SV SO AT 55, LB A I 32 40 S R 4 45 5 e S ok P I
o, SR USR] A R . XGRS B NSRS IR Sz AR T LE R H AT, R
RGFAITRE LB AS 2 SR DL A B Ak B R4 B e 1R Tt .

TEFTE, NIZR4H SNAP-IV 53 Hh ik B BRGS0 b hige By fa) < 2059058 FAE A 28 2 K
4% Barkley FUHAT DIREGRFEEE R, A7 H0HI2 BRI ER4ERPRIIE 45 92 1l 1) F: Al (Barkley, 1997).
NI RE Sy B 3G sR s ) LAE H 8 > v Re s S0 MR AR e DSR4, MR I & g . £
SEVHTT T 1T, U0 1 T RE 8 A A DG P 4T B AT T S A5t I B Ak 06 S ) G2 It [R] (Willeutt et al., 2012).
PAT DIRE IR A B A8 LAEAT N AR RT3 0 13X M 5 g oy, AL RERE SE 4F My s R it 28, dEfossb 1
H 8 A3 5 S B A R U R AT

FJT T, A AAE Z B S 4ERE BRI E] < RIS BARH AR W E . X EET RS 4
FVE FRE A G, TR A )5 25 WD RE Gl Il 9 f J= PRI BT R G, il B R ) 2 3 rp i
R (Faraone et al., 2021). AZHEJLFNZBUEREZ )TN O3 206 sl TS B 3Z R Hix,
XIE AT REWE R AR AR AL . 22 BREIR B 22 52 3K J2 = R s sh i & il 3 R i BRI, mTTh
Re I 25 3 AR RUAM B BT N I DhRe, AN R ARAR 2 34T I8 T B K I 25 A R SE B Ak
243 (Halperin et al., 2012).

WAL, TARCIZ SRR ) < ZH0058 BEAERAEAERE Y. AR, $ATDIReIZR8E
WA GEMBIARTSS = A in T, 18 H & 8440 T =A@ i 8 W BN W E(Diamond & Lee, 2011),
8 AT AT REAS & A A B i) AR I AZ A 4 B 708 B2 A BIx 2 H S B b, KK e B3R LK
BT AMBAT ARIMEE, 5T KM A P B i A2 A AR A AT e A EBUR (Toplak et al., 2013).

5. BRRSRE

R FRAFAE—E M RBR M. 55—, AR — AR WM. A0 £ BRI R K IH S 1)
SNAP-IV #1 BRIEF M PFE R, 6= iHEHAN AT S SR WAE R, RNtk = % 3 2005 =577
fli, M LLATHARIEERAEA R A TGS S AR . 52, R SEE L. AT, FEKEBEEIE
Wgkthhzs, WRARERMILE, REELIFIANE . XMIEE ST 58 R KK IEAN, T
X LB AN RAT N EGE I AT . B, TRERGA AR, BT IRKe SR, A
FARVEALAT 25 R A )| ot BEZH, TR v T8V 58 2 R BT ThRE VI 255 2938 7 %% B IS A FH i
Ft, HETWEE R 2 & E PO RIS . AR5 R BENLE 1T, 8 & B MIAT N
DR R AU S 4 AR ml o e 28 R AR B AR EAT 22 1 B2 27 50 VT A

6. &t

PATTHREVN AN RE L35 ADHD JLEE FMEIEHIRE /1, & REAH AU MRE B SR 5 X LB PUER, A
ADHD JLF il R T-HHR 4 147 Rk dfa
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AHEFESRA AL e LAE D RS TR R 2 EG T FOMIRE (B 202462 %), i 3il)LE
L ANB 2B g RS .

B O

SN AL A S T PO AR SR BER T & 530 RF . R, BRI S 5 AR U LE K
FRIEESPRES -

SE 3K
FEAEES, BRH, YTSCPRQO19). HER SRS IR L AT INRE. #UT L H (RIS, 27(5), 465468,
RS, HTHE018). JEEHE LRI S T AL FH AR

JuiE, FRAERR, YEICPRQ011). $RAT D RE ISRt i sk B 2 ShIhs J L3 104 ) ThRE (0T TR 78, 73 251 C/L F 3,
13(10), 786-790.

B, VOB, AR, YLOCR, @iUH (2007). AT DIREAT PP E BR X BRAE LT 6-12 % JLE {5 RUEHHF.
LHEREAE S 19(3), 133137,

JEE, WA, BB, ALNEAR, HEENQ2013). ERGIEZ ZIETG SNAP-IV 8RR BIRIIESER . 775 /L % (R
Fe, 21(7), 693-696.
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