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processing, AP) . TAFCHCSIE T e ElE, At TAEICAZ A PER . ik RATIEMERE a1, HEH
426 DLD JL#E (& DLDAL) K45 Gl ILE (RMIER XL x4, RIS i 0 ) PR
IEHE TIARHELL PFAY (Diagnostic Receptive and Expressive Assessment of Mandarin-Comprehensive, DREAM-C) |, 2% #%
ALV FPEAL R (Preschool Auditory Processing Assessment Scale, PAPAS) | F IO T EFEL 4 % Conners
ACEEFHSEARA]IEE  (Conners Parent Symptom Questionnaire, PSQ) X FrA5 LB AT RS, /obrm BRI, 0T
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Association between auditory processing and behavioral problems in preschool
children with developmental language disorder
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Abstract: Objective To investigate associations among auditory processing (AP), working memory, and language
function in preschool children with developmental language disorder (DLD), and to analyze the mediating role of
working memory. Methods A prospective cross-sectional design was adopted. Forty-two children with DLD (DLD
group) and 45 typically developing children (normal control group) were enrolled. The Diagnostic Receptive and
Expressive Assessment of Mandarin-Comprehensive (DREAM-C), Preschool Auditory Processing Assessment Scale
(PAPAS), Wechsler Intelligence Scales (Fourth Edition), and Conners Parent Symptom Questionnaire (PSQ) were used
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for evaluation. Correlations among scales were analyzed. The relationships among auditory decoding, working memory,
and overall language function, as well as the mediating effect of working memory, were examined. Results Scores on
all PAPAS dimensions and the proportion of children at risk for AP abnormalities were significantly higher in the DLD
group than in the control group (P<0.001). In all children, DREAM-C dimension scores were negatively correlated with
PAPAS dimension scores (£<0.05). In the DLD group, working memory was negatively correlated with total PAPAS
score and scores for auditory decoding, auditory attention, and communication (P<0.05). PSQ scores for conduct
problems, learning problems, and hyperactivity index were positively correlated with total PAPAS score and scores for
auditory decoding, auditory attention, communication, and hyperactivity-impulsivity (P<0.05). The impulsivity-
hyperactivity score was positively correlated with total PAPAS score and scores for auditory attention and hyperactivity-
impulsivity (P<0.05). The anxiety score was positively correlated only with the communication score (P<0.05). After
controlling for confounders, the auditory decoding score (h=-0.431, P=0.009) and the working memory score (h=0.437,
P<0.001) were independently associated with the DREAM-C overall language score. Working memory partially
mediated the association between auditory decoding and overall language ability, accounting for 40% of the total effect.
Conclusions Auditory processing in preschool children with DLD is closely associated with language, cognitive, and

behavioral problems. Auditory decoding directly affects language function and indirectly influences it through working
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memory. PAPAS may serve as a convenient screening tool for clinical use.
[Chinese Journal of Contemporary Pediatrics, 2026, 28(7): 848-855]
Key words: Developmental language disorder; Auditory processing; Preschool auditory processing assessment

scale; Screening; Working memory; Child
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Bl nl Herk
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F1 FWAANOFEHELRER
i H IEH X R (n=45) DLD 4 (n=42) th* PiE
L kx5, ) 5.6+0.7 57+08 -0.61 0.544
AR (3 £ 5, ke) 6.7+0.8 6.5+09 1.49 0.141
B [61(%)] 30(67) 32(76) 0.96 0.327
W AR EIRZ [1(%)] 4(9) 14(33) 7.91 0.005
2E2E AR (%) 13(29) 3(7) 6.84 0.009
B H B FHRAR R R [](%))
<0.5h 22(49) 10(24)
0.5~1h 15(33) 19(45) 6.06 0.048
>1h 8(18) 13(31)
BESRSCARRR RS [1](%)]
R LA 2(4) 9(21)
LR YN 49) 11(26) 12.37 0.002
AR L 39(87) 22(52)
ALRSCARAREE [151](%)]
w &L 2(4) 7(17)
TN 3(7) 14(33) 15.72 <0.001
Ny 40(89) 21(50)
FIET- WA [191(%)]
<177 2(4) 13(31)
1Ji~377 27(60) 21(50) 11.39 0.003
>3 16(36) 8(19)
FE: [DLD] KHMET R,
*2 MWMAES. EORITHIFGEES LR
TiH IEH X IRAL (n=45) DLD 4 (n=42) ALY Pt
DREAM-C (¥ £ s, 43)
BRI S 112+6 89+8 14.45 <0.001
T 7 i fit 1136 92+9 12.10 <0.001
EERIK 105+9 737 18.94 <0.001
1 SO 120+7 96+ 11 11.78 <0.001
CIFFS =i 1036 82+ 7 14.86 <0.001
FIRE R
M £ s 4D 121+ 11 93+ 11 11.70 <0.001
HIEBIE (X £ 5, 53 122+ 13 94+ 15 9.52 <0.001
TAECI (% 5, 57) 107 + 13 90+ 12 6.32 <0.001
I T3 [M(P, P,y), 53] 106.0(105.0, 130.0) 96.0(86.0, 100.0) -5.45 <0.001
PSQ [M(P,s, P,j), 5}]
A AT ] 0.42(0.17, 0.58) 0.71(0.42, 0.85) -3.66 <0.001
2] )l 0.75(0.25, 1.00) 1.25(1.00, 1.50) -4.95 <0.001
LB BTG 0.00(0.00, 0.20) 0.00(0.00, 0.20) -1.29 0.196
ah-Z3) 0.50(0.25, 1.00) 1.25(0.69, 1.50) -3.67 <0.001
jiYr3 0.50(0.25, 0.75) 0.63(0.25, 0.81) -1.43 0.152
EZSIE 0.50(0.20, 0.80) 0.90(0.58, 1.13) -3.86 <0.001
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#3 MAAPITFREERRRENKILE
i H IEH X HRZL (n=45) DLD 4 (n=42) PHZAE Pil
AP SR AR [1(%))] 8(18) 32(76) 29.84 <0.001
PAPAS [M(P,, P,J), 53]
PAPAS .53 75.80(48 45, 87.45) 98.05(91.60, 99.80) -6.32 <0.001
W gy 63.50(45.75, 76.15) 98.35(93.00, 99.63) -6.71 <0.001
Wb 1 T 78.50(50.40, 90.35) 91.90(83.80, 99.13) -4.30 <0.001
1A 71.20(49.55, 88.90) 96.60(79.95, 98.93) -4.79 <0.001
ZH-hz) 78.50(56.30, 88.90) 93.50(87.10, 98.55) -3.94 <0.001
. [DLD] ZBMIEFRAS; [AP] WiAbHE; [PAPAS] AR RTJILEENT A ERITA 2

2.4 Wt JLEDREAM-C 5 PAPAS B4 fEXx1&
S

fiiA JL# DREAM-C 4% 4k FE 1573 55 PAPAS 4% 4k
JERR R (P<0.05), W4,
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H PAPAS Wit ﬂﬁﬁ' @E %iil—
By fife iy TR A i iz
BIKES 0552 -0.616™ -0.305" -0471"" -0.283"
Wr HyFRf# —0.529™" -0.589"" -0.275" -0.458"" -0275
BHHRE -0538" -0.6007" -0.335" 0414 -0.283"
B -0.5277 -0.589" —0.284" -0.454" -0.278"
BB -0.558"" -0.618™ -0.306" -0.463"" -0.291"
. [PAPAS] 2% % i JL 2 W Ab 3 91 4 B & . "P<0.05,

“P<0.01, “"P<0.001,

25 DIDEFKEHNERBH. PSQBEH S
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DLD 4 TAEICIZA59 535 PAPAS 41 . Wr ok fift
. Wrdt R I A YR AR A SC (P
<0.05). PSQ AT, 2] [n) A £ sl 505 5)
5 PAPAS B3 Wiodffts . Wrod i . A .
Z 8- w4 FEAS 4y BAEARC (P<0.05), PSQ o
-2 5h155> 5 PAPAS By Witk . Zah-nh
Y ER R IEM L (P<0.05), fEIERMMU S
AL FERS o B IEAHDC (P<0.05), W45,
2.6 AP 5 DREAM-CB4HIXEE 1T

fA LR (A A) fBow, Wratfiisfs o
5 DREAM-C 15 7 2 2 % A M ¢ (b'=-0.579, P
<0.001) , W] it B¢ 33.6% BYAE . ook kg
(B B) A TAE I S A A e, AL ff R
J14E T+ 2 55.8% . Wr ok fif 455> (h'=-0.431, P=
0.009) . TAEicH2t44r (b'=0.437, P<0.001) 5

DREAM-CHARTH 5 AL A A G . R 6~7,
2.7 I{EBIZMIP R

TEEERITER . AR B RBIERREL .
BT BHE TR . AR
AR e B - WA S AR S0, T i i
1345 %F DREAM-C 3415 75 4 15940 10 B R0 N I 3%
(R EH=-0.280, P<0.001). 4 A TAEICH )G HE
BONAR 8% (BOURE=-0.168, P=0.003). Wt fift
45 o X T AE 2 12 15 4 (8% 1 A =-0.336,
P<0.001) K TAEICT2459 50 % DREAM-C #EATE F 4
JE13 5y GORi{l=0.334, P<0.001) HIZUN I BE.
Bootstrap Kz 5 B, TAEICIZH AR B2 (B0
fli=-0.112, 95%CI: —0.175~-0.045), 5 MA0N Ay
40%, PR TAEICTCAE T oo ff At 55 4 AR 55 TR
S ER. WKL, #38.

#*5 DLDAFKENERSES. PSQIFH5PAPASHES

RHEXERTT  (ofH, n=42)

5 P{\PAS Wit [U?ﬁ bR gij_J—
A s EE s whaE

FIRE SR
STET 0.027 0037 0265 -0222  0.125
THEIZ -0.398" —0.364" -0.378" -0.366" —0.280
ITEEEE  -0272 0264 -0239 -0.188 —0.080
SR -0.056 -0.046  0.053 -0.269  0.012

PSQ

Fn AT IR 0.387°  0.329° 0.497" 0386 0598
2 2] [A] 0.555" 0.560" 0466 0432 0.487"
OB R 0.186  0.194 0.177 0.044  0.121
wEl-£3 03717 0228  0.4647 0.148 0598
IR 0.189  0.147  0.024  0.465" -0.019
ZHTEEL 0457 0396" 05717 0313 0.578"

T : [PAPAS] A&7 LEIT A BLPEAE % [PSQ] Conners
ACEE R . “P<0.05, T P<0.01,
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*6 WTHfEmEE45 5 DREAM-CEEIEEAESITMEER S T&EREFNHT
At Tt b SE b t P Bootstrap 95%CI
AR A
i 126.551 4.099 30.871 <0.001 119.187~135.894
W LA (53) LA -0.332 0.051 -0.579 -6.552 <0.001 -0.430~-0.252
B
i 69.226 13.331 5.193 <0.001 45.945~92.867
WSt R (43) PSR -0.247 0.079 0431 -3.127 0.009 -0.422~-0.071
W e (57) LA 0.126 0.073 0221 1726 0.099 -0.031~0.289
VHIE AL (57) LA B -0.018 0.070 -0.031 -0.256 0.785 -0.157~0.125
Z -3l (57) LRSSy 0.015 0.064 0.023 0238 0.848 —0.145~0.147
TAEIEIZ (497) AR 0.381 0.079 0.437 4.822 <0.001  0.230~0.514
A H BT R R 1=<0.5h, 2=0.5~1h, 3=>1h 2375 1418 -0.139 -1.675 0.102 -5.229~1.039
I IR 0="5, 1= 1.504 2.866 0.044 0.525 0.662 -5.195~6.827
HERBREREE 0=K, 1= -1.283 2.629 -0.039 -0.488 0.658 —6.968~4.984
SRR 1= RUAR, 2=t k%, 3=AR KL 0892 2.136 0.045 0418 0.706 -3.580~5.751
RERSC R 1= RUAR, 2=th B Rk, 3=AR KL 2226 2088 0.119 1.067 0309 -2.007~6.602
KR H A 1=<1J7, 2=1Ji~371, 3=>371 -1.064 1.987 -0.053 -0.536  0.654 -5.764~3.385

W RN DREAM-CHATE 5 4EBE1545 5 Bootstrap 95%CIF PAEFET 2 000 AlEEH B (BCaik); iR BAHl sl 4ifis &,

F7 ERLEERER S Z TR RIS EILE
FEETY R R TG R SE F HHEEL H 2 P
A 0.579 0.336 0.328 10.885 42.924 1 85 <0.001
B 0.747 0.558 0.493 9.449 8.614 11 75 <0.001

Vi =X

TE: B AL AT SEARRS Ry H B
JRFEWGEL . BT B H TR RS

THEiE
0.334™

U A 0.168° TS

B1 WriEfRanpy AR E e e ss AR A

B, BMCEEHUNAR AN AT AR CME . “P<0.01, ' P<0.001,

*8 NMRMHNBKESHENN., EEMNEIE
B IZ B9 I BN S fiE R
WH  MBiHE  SE ¢ P 95%CI “%g)i
(4
SN -0.280 0.053 -5.307 <0.001 -0.386~
-0.175
HAESOY  -0.168 0.055 -3.044 0.003 -0.278~ 60
-0.058
RARON -0.112 0.033 -0.175~ 40
-0.045
W RN A M AEPRHEIL REL . Bootstrap FFE 2 000 ¥k . ELHEAL

Jof 5 HR AN 4 Bootstrap 95% CIARAL T 0, MR 3%

FER BTERIAY A (9 JEAL_EIE N TARILIZ p=)
BRI SCACTR I B R 24 H A S DAL

WESEi . WA . Zaihd), JHEREE A E R

3 it

BT & I8 DLD JL# DREAM-C 4 4k 51543 1
FARTIERXILE, SR HAET ZHEEFY)
fieditE 2 DREAM-C 44 5 PAPAS &% 4E 5457y
B REAMSE, HDLD JLE AP S5 KU Hfilm T
IEEXTRILE, fORIE SRS AP REHL, 5
REAEAFFE 45 5 > — 3, DLD JLETE AP FIiE &
FAEAESEH , BARRION IR T 58 5
BRI IS N R AEES . RS
BEE RE AT H W RIE Y AR R, AP
SH SIS B A S AL AT eV S LR AN
Mo Ho—, 72 BRERFE P B ARTC P M T
BT OCHENT LR, WEIR B U B R
TR 9 T AR B (R B AL PR R, BHAG S
i RE )1 K R IIE S RIEM E, B KRIES N
TRERG Y HL T, BRARHE I R e 2 T T
U LN DONET s Y Y S SNINE YR 8= IO RS
W E R ALY s >, R R T R
PV B T — 200 T T S H R I I AS
A, WA B MEYIEE UhE,
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