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(LFUEREE E2EER, WiVl 0% 315211; 2. U T RE T ERE, Wivl, T°U% 315201)

WE: K125 41 % 357 (Attention Deficit and Hyperactive Disorder, ADHD)i#4% (ADHD-C)
B % #h—rk 3 A £ A (ADHD-HI))L# £ 5 5 A% AL 4 (Verbal Fluency Task, VFT) Y fia f2i73h /1
R AFIER £ S, B B A S B AEN XA ADHD & J)LR 4 £A(33 % ADHD-C & &
36 % ADHD-HI &), Z & KA o fei 4r b i i A543 K (functional Near-Infrared Spectroscopy,
fNIRS)M & #5280 %)L VFT ol i fe £ & Bivt i sh /) 2 Rm 45 4E, FF3t AL Rmai s & o1h.
LR RI, fiEFE AT L, ADHD-C 2843539 4&F ADHD-HI 28, £ %A %t 5 & 3L (P<0.05);
LA E LA AT AR T It AR5, £ ¥R %3t 5 & L (P<0.05). £ VFT #liX ¥, ADHD-C
Y0 A Be R4 {as ADHD-HI 4LI4K, 2 3 A 4t 5 & L(P<0.05); WA LA #ILA A& Fet
RS MELEAEER . TRAER . ALEEHHEBF EAX(P<0.01). HLTIL, ADHD-C
5 ADHD-HI &2 f£ %% VFT B 69 i £ & Bet e h e AR £ 57, LiEEN MM E, LhiAahh

Bk EAT B ARK.

KEW: EEZEABRG ST, BB, EE AL, FIERMEALS, RTINS R

X
FE 52K S: R749

T & 6 G £ 8h B 5 (Attention  Deficit and
Hyperactive Disorder, ADHD)J& JLEE i UL A
SR EMWERZ —, IR ELEBIIAES . 23
st FEeR Y, & EILES D ERR RN
4.319%~5.83%"\. IR FARYEFERZ K ADHD
B0y 3 RPEAY, EARGLEREVE R ) 6 G (ADHD-
Inattentive, ADHD-I). £ 3fj— i 5)j(ADHD-Hyper-
active-Impulsive, ADHD-HI) & & & P4 I 4 IR
(ADHD-Combined, ADHD-C).

Iy B8 1 T 21 4P Y6 % (functional Near-Infrared
Spectroscopy, fNIRS)YE kX Hr #1 9 AE = APESE
M BRI, AR MOk MR AT T IE R L E
R LRI hBERG AEC). INIRS A #T-i 23 [7)
PRI 0 HE, H O 84 . Xz sh i Ut
% SEHVELFRBLAS AR, X FRER LA™ R 1Y

XERFRRRD: A

MEHS: 1001-5132 (2024 ) 01-0077-07

— Syl S AR, TR — R TE 2 W A
I7 ILFE RS W A5y T A e 5 | g il i i 1 1L
[ AR INIRS M il 2 hei %
PR N AR A f 6 T INIRS LA
¥ 48 1ML 2T 75 1 (deoxy-Hb) F L 2T 7 [ (oxy-Hb) ¢ i
W shIE S B4 0 S KA DB, AT S5 R A i fii X
HBE TS, FSR ADHD R U ASTE 25, (HAG B
LRI ADHD FJLAZCER H B TR R B -5 A&
Iz S A AT O, T X 2 7 454 i INIRS BEAR
RO, 75 ENIRS 7ETR K2 15 5 M Sh gy
o B FiEmig AL 5% (Verbal Fluency
Task, VFT)#&/RAARIE F S 1G85 B0 i Al A
JE, R IERES I — A SASEIR, RN
HRER— 2 MFE R VET gt 3515 5 hg
J1. 384Ty RSP TRE I SEA I TIRE, X
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SN\ FI D RE SR DIRERR R B D). VET AMUAT LUK
W TE IR A AT 55 ST kX R R S REIR 4, B
288 T DU PERE SOk o AT 28 2 RO A T4 ) D e
HATE L, AR IIARLE . BT/R AHEER . WA
SRR N ZUE L ADHD L B FRESS, VET
SR AR — 2 AR E I, E R
FANR NG VAT 55 A& R AR 55 R, CA B
GRS VEAT 55 F B GH A 5D, %
T PEAT 55 o s KU, fEdEFT VET B,
R X 1) L3S 80 22380, i ANTRS A Y
deoxy-Hb Fl oxy-Hb K240 N A1k

AWFCIGAEIR IR ADHD YRS |, 38
W5 ADHD JLE AT RIFESA T F 1B AT
55 ISP R 2 22 B 0TS T 00, 4 AN [m] f) ki 2 g
RS AT RERE RS HLA], S ADHD HY%p5E2
WrFIREAl | e VR YT 7 RAFR AR MUK, A BT
ADHD B R ET R T T e, DA Gk
REFRA.

1 X&EFRE

L1 &%

L2022 4F 8 A & 2022 4F 12 A BT RET
R > RIMET 122 1) 69 6] ADHD & LA
X, BIRE G R ERE MR 2 O RERTI2
G ) 26 5 F(DSM-5)ADHD 2 bR, 4F
% 6~14 %, Hrp2r 13 4, 55 56 5. ADHD-HI B 5
11 36 fl, Hrr 28 554k, 8 il t:; ADHD-C B
1133 M, Horp 28 B M, 5 Bl Lotk RIETHERR) 72
PER B RERT . K iR B IR A B IA B R .l
RGE BN . AR RUAE . PRE T 2R A A
W 5 S R 0 S 5 S 0 . AN B9 8 TR T
TERAHZ R aSH EMEGEH 5 NBKNYY-
2021-LC-6), [FmfrA 2 5 ESHE AT EE
A Rl
1.2 F#&k
1.2.1 ADHD #g4-#!

I B A W) 5 B 8 LT RS R
PEAE IR 3K 1F & 4t (Integrated  Visual and Audio
Continuous Performance Test, IVA-CPT)i#17434TT,
PR FE Bk A B 3 TR R AR T REAL.
B DA sl BRUbR g Dy =2, 430 AR o F0 0r

WA R, EORIJLEWRSER] ‘17 (EM
H AR B s, IrRIsE S “27 (T s )it
AN Mo ey . 2] . AR 4 4
BB, ALY 20 min. MRZE R, BAFZAHR
THER 22 MR 6 MREREL 48R
BOAWT B v 45 il 42 (Auditory Response Control
Quotient, ACQ). MHEVER JIFI4(Visual Attention
Quotient, VAQ). Writi¥ & JI R4 (Auditory Atten-
tion Quotient, AAQ). M4 Sz 7 # il 7 % (Visual
Response Control Quotient, VCQ) . ZiH1H = JI R4
(Full Scale Attention Quotient, FAQ) . Zi& v il
4 (Full Scale Response Control Quotient, FRCQ),
HHr FRCQ il FAQ IR UK.

IVA-CPT B2 ADHD (B WrbriE: |
FRCQ 5 FAQ FHME IR E SE RAFTER . (1)FRCQ B
FAQ>85, 1FH 1. (2)FRCQ 5 FAQ<80, S 1{H. (3)
FRCQ B FAQ & 80~85, IIfi 1 it i £ shiikk
(HYP)HRE I A2 FE W EIA 2 R H (H, X4 HYP=
85 I}, W FE M IEHE; 2 HYP<85 B, G FHE R
S

IVA-CPT #4454 ADHD 2 WrbnifEfry L A
3FPERY: ()EREHE N FRL: FRCQ F#1H, FAQ
IEHAE; (2)Z28h - whahi 37 FRCQ IE#{H, FAQ
SHAE; 3)IRA R FRCQ IEH{H, FAQ 1EH#{H.
1.2.2 VFT #l#4E4

JI A SR A THA T REAROCHY VFT LIS
FMG L3 Bl 72 S g . A2 A T il AR A — %
FR D L, SIS EHALRFEA D), DS —rTs =
UL AR, A VET o B2 BB 4R 41
A, AE 30s ST, 60 s E55, 60 s 91T
%M. TEAESATHAUE SR Wi, S 5EgEEK
FEM 1 HE 5; ARSI, 1R R —3C
FRATGEZ AN, W “Ha” W . CRE
B OCRT L CHIBT RS R R, 3 N A
BYFATEE 20 s BUAE 1R, ALiaB0 T A il i g il
Uihes
1.2.3 NIRS #&-im]

AHIFFE R T A BT i & %) e 3 1 3 2181 ki
IRE 445 “NirScan-6000A" & 521X # 4T
VFT BT 55 i - K 20 A3 (%) i 1 gt B Jii %
TEEOL. FEMNR R, sl A7 ik A 7 — ¢
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FRI D R DR ApAL 8. ARBEAHR A “EFR 10-207
R G G M 7 55 A KOS B )2 %R
PSCRFESIE 11 Hz, 331 MERER, Jorf 154006
S RSIES, K& 730, 808, 850nm 3 APk K, H
H 730 nm Al 850 nm A EAEN A, B 16 MR
W, GREFERE R E R 3 om, HAEHE Fpl-Fp2
ACE, —FLET 48 ANHIERAE TR AUl 4L
B W AU,

fdiFf NirSpark FAALXF LM EIEEFE T
G3HT. RAERNE S8R 0.01~0.20 Hz Ik & i
A DA LB A MRS (AN PR | OO TS B, P
#EHY Beer-Lambert i& HEOGIE 55445 Oxy-Hb Hl

Deoxy-Hb (¥ EAEAL, f ] Oxy-Hb 110 T 24545

BUMEMRER VT BIIMGE 80 12415 5 0 R,
BAAV & mmol-mm, JLFUMEMANZIR oxy-Hb &
SR, FECMEL AR 2R I I Bh 772 04 BN 5 B ik
— B T AR, RS OB BT BRI (s), TR
ML N BH R 45 DX X R T 55 S0 e
1.3 &%t $FFk

K HI SPSS 26.0 A T8 R GE T3 . SR
Shapiro-Wilk #E17TIEA AR, R EbREZE
FORTF A EAM R ER. RAX R
R, SRAMASLFEA ¢ KT8 AT HLE R 4 4%
8L IVA-CPT 45 F£53 5 A0 B SUIIER X FR 73
AU T Pearson #2407, P<0.05 HA G112~

2 4R

2.1 —RFHBEE N GBI

HH % 1 11 36 14l ADHD-HI 271 33 45 ADHD-C
ZHXFHE AT %0, ADHD-HI 415 ADHD-C ZH 15 X=
0.563, P=0.453). 4Ei¥(=-0.084, P=0.934)22 % T4
ES-9'8

%1 ADHD-HI45 ADHD-C AH—fEH

T ER(VAQMS ) KT ADHD-HI 4, 5%
G5 L (P<0.05). AHEHdE W3 2.
% 2 ADHD-HI 45 ADHD-C 48 IVA-CPT
BB ER(F + 5 )

A ADHD-HI 4 ADHD-C %
ZAATERRI(FRCQ)  67.97+12.37 61.65+18.65
LAATERR(FAQ) 94.25+9.52 61.82+12.73
W I T (ACQ) 71.61£13.89 58.88+24.64
AT (VCQ) 72.64+15.25 57.15£23.50
Wi BT(AAQ)  98.03+11.13 66.85+17.22
MFEEER(VAQ)  91.00£10.70 61.73+18.18

A i t P
LRI (FRCQ) 2.938 0.005
LEATE R (FAQ) 12.046 <0.001
Wy e (ACQ) 2.673 0.009
BRI (VCQ) 3.274 0.002
Wi B (AAQ) 9.008 <0.001
MIEE R (VAQ) 8.235 <0.001

W I I 2 ST FEAS ¢ K38, P<0.05.

R 3 FIR 4 Bl nT 0, FEfEll I ms t, W
T 58 5 AT 53 25 S RGeS (P>0.05).
TE 2 IR % F, ADHD-HI 2564543 8 TR0
1947, HZESASI#E X (P<0.05); ADHD-C 4]
Wt 5 L4553 26 S e G T2 E R L(P>0.05).

%3 ADHD-HIJLEFENHELLR

20 W5t ML
EH R 71.61+13.89 72.64+15.25
TEEIT 98.03+11.13 91.00+10.70

25 t P
b I -0.299 0.766
TEEIT 2.731 0.008

T PEAL A A ¢ IR, 3 4~ 5 .
%4 ADHD-C JLEZEiTF= NI

WiH  ADHD-HIZ4l ADHD-C#4 X/t P 20 W5t M
PERICR /) 28/8 28/5 0.563 0.453 Loy ipalial 58.88424.64 57.15+23.50
AERR(Y)  9.06£027  9.09+0.33  -0.084 0.934 TEEIT 66.85+17.22 61.73+18.18
T BIPERI AR X W, AR HLE A R ¢ 455, P>0.05. 20 t P
IVA-CPT | 3545 K+, ADHD-C 41 7E3F B P 1 0.291 1.175
HHILAEER(FAQ) . IR F(AAQ). ¥ SR 0.772 0.244
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22 #HATA ADHD ILE VFT 8 5 H =t e il 3h

T1 FHAE

ADHD-C 44738 AR 50E(=3.252, P=0.002)
i F ADHD-HI 4, Fii%i M 22 A7 R BRI R4
KA E O A 2 R AE A Z [ T G2
HL(P>0.05). LWy ZERENER] . AR R R L,
e A3 BB (F=5.005, P=0.003) i 4H 6] 22 A
Geitaf i X, AEN i WL S.

%X 5 ADHD-HI#45 ADHD-C AZi{ERFR

EABHRHE. BVE

HAAL M/

251 n RGNS
(mmol-mm)
ADHD-HI 4 36 61.65+111.89 62.37+20.43
ADHD-C4 33 33.97+82.61 64.75+25.03
ZeAA AR ME/
4151 FeA it O E s
(mmol-mm)

ADHD-HI 4 80.53+84.20 54.24+18.33
ADHD-C 24 21.32+64.77 63.41+26.75

23 VFT TRBEHERIEL ZE A4 RLMS

MER

ADHD WY LEAE VFT F, Aty
BUMA S48 TE B R (r=0.428, P<0.05). Wridil &
I (r=0.468, P<0.05). 9% 1F &7 (r=0.368, P=
P<0.05)5 i 3 ARG, HAR AR ] i AH DG ME R TG
Giitefam L (P>0.05). KM WL 6.

® 6 IVA-CPT XM &5 5 i sh A 45E R

XD (r, E)
AS i ARG AR
LRI (FRCQ) 0.032 0.084
LEATE T (FAQ) -0.031 0.428"
Wr e I (ACQ) -0.076 0.195
MIEFERIFTI(VCQ) 0.045 0.016
Wr e B (AAQ) -0.053 0.468"
M E FRI(VAQ) 0.034 0.368"
1 *P<0.05.
3 itig

IVA-CPT i 7K: ADHD JLEERZ.C SR T
1k, B2 ADHD [— R & WSS Jr 1.
ADHD Il AREFIE £ ZAF B 108, 28, wha)

P 125, AEAE 3 PR, BEACHFSE & B W) IR
ADHD JLEAMIUFENRIRFHE . 2Ef80% . B 1450 1
AT, 1 ARG SRR E AL B
T, AFEAEY ADHD S5 i DI Refin 3 T
B B RALR e 22 7Y IVA-CPT %}
7 5 R 3E TE A TIRA I, TR AL A2 i E
HE I MPATRE IR, A B/R IVA-CPT
MHEAAA B 2 E, E e i — 2 X 53
i ADHD 928 ASCHERFSE TVA-CPT 1155+,
4T ADHD-HI & ADHD-C W21 LIt
KA IVA-CPT R4, & 3% ADHD-HI B JL# {1
B2 P T TS, 1B AE R N R
USRI TS, T ADHD-C  BU/ERR 58RI 58 S
W DB BRI . P H A g SRR, TR
1 B2 457, ADHD-C RUAH%: ADHD-HI %I 5 &,
HAEWT 58 S AR 4 i 2 it 48 ADHD-HI U 8.
BEAEA 9T R N, ADHD-C BI/ETT: 232 4005 i fe ™
i, s EE RS AFEA! ADHD L3
TE B2 0 R AL A ST o BE g iA h
ADHD JLEM Z 38 5 BURIR G514 S D hg i% 4
PUEMK. FrHH5E %3 ADHD B¥EHHEE
Bl 5 AR Sh g 4 S A5 ADHD-C
Ry L BE A 2 3 vh Sl e IR SO T B B E BT,
AHERE ADHD-C FRUVER Sz R M i S K.
., ADHD-HI 2 ADHD-C 7.5 5 JLAE 52 FHr 5
BRI D) RS2 40 AR B AN R 7.

ADHD & JLXFA S A5 %24 fMRI)
KA M2 | B2 AR, TRIE 2t in i
fNIRS KA ADHD $hATHIAE Y i o A8 1620,
H HEHFESSE RAE T NIRS 1£5 ADHD JL#E R
W W T B P AT E I VET /]
DA R I3 30 3 2 S0 B2, AR 5 ) R X
%<7 ADHD-HI } ADHD-C W.J JL#7E VFT W
i L3 81 124 S NERFAE, 2 BREEAEIE | 1) PR 3 A
1EJ5, ADHD-C %I L VFT ) i 22 A it FRA i
{.F ADHD-HI %!, $#£/% ADHD-C %I L&A A7 5
P44 oxy-Hb e & AT i Ik T- ADHD-HI B!, A5
& ¥ ADHD fEEAZ AR R B BB S RTF0AE [A]
B AMU AR S5 e, T2 shihsh W St | HEA
RS2 A 0. AR 2 EE B A A R Y
Xk, e, BeshiE . FeEdt . IBE AT
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RESE IS &4 BRI, Wi 505 5 B T
Bt A0 REEEDIRERIDE, A E AR A
fMRI N ADHD JLEEHA (] [ % VT s ss ™Y,
AR, MG R Z 05T & BAEAS [F) #f 220 BT 55
CANHIRTEE . RO A | ieiZ e ), ADHD
6L A5 - a2 0 B8 A IR T IR L EE DY,
AN, ADHD JLEE R B J57 X T 1 26 R0
Jof PTG I 5 X HEAL.

P 1 P2 R 2 ) T AR ICAZ TR (e 5%
WMEAT S5 . SOWAT 55 LA AT 55) ) INTRS fefift
3¢ ADHD BJLRY TAEIEfZ, %3 ADHD-C %YL
TEPAT S DA 55 1, 22 00 i 45 i+ 4. 21 2
W i ADHD-1 UL, 2220 #5225 T INIRS 25
WRBAFRWR ADHD £ LA MIR&iT 5 s shbe
5, Hrp ADHD-C B LR REAEAE A D Hi 45
M B Ih k. R—nTPFI A INIRS % ADHD
JLZE AT DI BERE A (S i D R K T A2
AV TRR, WFFT R I ADHD HJLLEHET R
RSB, AREEE ADHD JLE A A b [l Fsi
RG240, Horh ADHD-T BUAEAEAS il g
FT [ R ZE AR e [ 50 32 5, ADHD-C TUAEAE A2
R [ G A2 A0, I 2 L A
[l 14) 98 3% 99 555 1T g S5 M D RS2 AT 5%, ZEAT
TAEICAZAT 5B, ADHD-T BUAEAE A7 o e ) B
WG 2, ADHD-C TUAEAETS S M A& -Fi A 2k
RS 245, HEN ADHD-C Y Fi&0 M () 3405
U5 AT e S TAEICAZ D REI DI A oG, AR
FEMEE ADHD-C Y JLEE A2 A7 i i I 3h 124 3
T, RN RE S ADHD-C BIVE R f152 i #
ADHD-HI BIB™EAT . MAh, ABFoEssREMH
HH 9135 oxy-Hb FEAIR B TR [FET ADHD JL
HEIRE ST RE, BEAILEIRTA, A& AR
R

G MZH R ADHD LB RN KA A
R P S B RN M 2T 2R IR B B A2 fb S TVA-CPT
MR 6 NFEGHETT Spearman HIEM AT, 4
R ADHD JL#7E VET i[RI 454 3 (R 4

ES A TR R BT | AL R R O S AR,

RIX MR ADHD JLER)HE 52 e, 7o 4l
W4 L3 B 0 2 S R AR X S5 IR B AT
WFFRAE A, ik —n PIFse 4t @R ADHD-

HI U5 [l A P 358 5 IVA 28 AR IEAR G,
AFERY ADHD B LAY X B 35 5 =A% O
ARFNAT g o) BUAEAEAR DN, DN 33K 26 figi DX () 3805
SRR FTREXS ADHD B4 5207 0 ] ol o e U4
F 9 30 25 P o % L PR A% (functional Magnetic
Resonance Imaging, fMRI)JHF5Y ADHD JL# £ il
PTG 52 BLIX (right Temporo-Parietal Junction, rTPJ)
e hReEERHE, K3 TP S52NhfeiE
FEOR B ANE RS AT L 2 Ao IEAR G, 1R
/N TTP) 5k D Re 40 i R e — e 7R
AR IR EE AR, N T2
Bl S AT

25 bt 45 R /R ADHD-C %1 ADHD-HI
TR ) S A A T 00 PSR 52 400 0 A A i 8 98T 52
P, WA R L 8] 52 40090 LA 2 AR EE A U
225, 5 ADHD-HI BUFHLLT =, ADHD-C #3245
FEPE RIS T N ™ H. ADHD-C fl ADHD-HI 7))L,
B/ A U O AR R S AR O SR AE TR R (A
Kk, SRS, A SZ BURE s T RE R A
7] ADHD W %! L2 ) i Bl DRI, 3BTy
I3 8 I 2EB0E 85 v Re e ADHD JLE T B J14E
REYIREY . HRERESE D ERAKRER
AFERY ADHD B9 & BT, AT LAA ST X4 H
T, FERSW ARG AL L S hiE SR AR AR
.

AT AR R ZA, FEAETHAL ADHD
SEIUAREHRRR B A 2L B0, DL At sl s
XAz BB AR LR ZLAME S5 A s . eAh,
P BIFEAS TR BN, XFF ADHD LN il 37 5
T35 SO e PRAH JGAE AR B 7 SO 56 38 1) fil
A—E MR Bk, 4RO — 2 moRim R
FEAISE, §7 Kk ADHD-HI 4HIFEATR, 454 tMRI
G HADZ W T BOH I AR ADHD =R ALK i
WSl SR E LA S ADHD LN ML 37 35 7124 B
AR () A BRAE AL
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Research on cerebral hemodynamic response under verbal fluency task
in two subtypes of ADHD children

HUA Jiuzhou'*, ZHANG Jie’, CHENG Fang’
( 1.Health Science Center, Ningbo University, Ningbo 315211, China;
2.Kangning Hospital of Ningbo City, Ningbo 315201, China )

Abstract: To investigate the characteristics and differences of cerebral hemodynamic responses in two subtypes
of attention deficit and hyperactivity disorder (ADHD) children, combined subtype (ADHD-C) and
hyperactive-impulsiveness subtype (ADHD-HI) under verbal fluency tasks (VFT) was used. Children with
ADHD were divided into ADHD-C group (n=33) and ADHD-HI group (n=36) by integrated visual and audio
continuous performance test (IVA-CPT). Characteristics of hemodynamic response in the prefrontal cortex and
bilateral temporal lobes during VFT were measured by functional near-infrared spectroscopy (fNIRS). Their
integral values and barycenter values were calculated. In terms of attention quotient, the attention quotient score
of ADHD-C group was significantly lower than that of ADHD-HI group (P<0.05). Visual scores of all ADHD
children were significantly lower than auditory scores (P<0.05). Integral values of the temporal lobes of
ADHD-C type children were significantly lower than that of ADHD-HI type children under VFT test (£<0.05).
When two subtypes of ADHD children were under VFT, integral value of temporal lobes was positively
correlated with full-scale attention quotient, auditory attention quotient and visual attention quotient (P<0.01).
The results demonstrated that the more impaired attention in both ADHD-C and ADHD-HI subtypes is
accompanied with the lower hemodynamic activation in the temporal lobes during the VET.

Key words: attention deficit hyperactivity disorder; subtype; attention characteristics; speech fluency tasks;
functional near-infrared spectroscopy
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