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[ZE] BE WK THiREE L (arge for gestational age, LGA) 12 A .0k FAKFE. Fik E#H
2021 4F 12 A—20234F 6 ] #E ILAR 5 — B R R 2455 — PR 22 B JLZE AR 8 T2 a2 1 12~<13 A #3 LI T 42
Yl B b AR AR 7 A =18 TR JL (appropriate for gestational age, AGA) . 7= LGA . FHEH AGA, FHE
HLGA., 584/ A AGATITEA /L H LGA 62H, (i HIEIE Poisson [IJA43Hr LGA 5 12 H 203U L B 45 R 54
R, &R RERMHEERE, 5%2LHAGAMLL, TR H LGA 12 HIRENE T & & 55 09 XU B 548
(RR=1.364, 95%CI: 1.063~1.750); B H LGA 12 HdH Kizsh . Kdlissh. &5, DAE™LGA 12 A%
FHES . #ES1TRAT R HE LB LT RS E BRI (P<0.05); FWIEH AGA 12 HIbE 5 KAEX & T 5 &
BEBRSEE ORI (P<0.05); BRIETREX AN, F77AGA 12 ARSI H A4 KREEX & F F 8 MR (P
<0.05). &5t AFGE LCAFE 12 AR 200 3L H 955 T804 B T AGA, I RN 58 A FCRf T 91 51 T3
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Neuropsychological development of large for gestational age infants at the age of 12
months
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Rehabilitation, Shandong University, Jinan 250012, China (Chen X-X, Email: chenxxsdu@163.com)

Abstract: Objective To investigate the level of neuropsychological development in large for gestational age
(LGA) infants at the age of 12 months. Methods The infants, aged 12 to <13 months, who attended the Outpatient
Service of Child Care in the First Affiliated Hospital of Shandong First Medical University from December 2021 to June
2023, were enrolled as subjects. According to the gestational age and birth weight, they were divided into preterm
appropriate for gestational age (AGA) group, preterm LGA group, early term AGA group, early term LGA group, full-
term AGA group, and full-term LGA group. A modified Poisson regression analysis was used to investigate the
association between LGA and neuropsychological development outcome at 12 months of age. Results  After adjustment
for confounding factors, compared with the full-term AGA group at the age of 12 months, the full-term LGA group had a
significant increase in the risk of language deficit (RR=1.364, 95%CI: 1.063-1.750), the early term LGA group had
significant increases in the risk of abnormal gross motor, fine motor, language, and the preterm LGA group had
significant increases in the risk of abnormal language, social behavior, and total developmental quotient (P<0.05); also,
the early term AGA group had higher risks of developmental delay across all five attributes and in total developmental
quotient at the age of 12 months (P<0.05); except for the language attribute, the preterm AGA group had higher risks of
developmental delay in the other 4 attributes (P<0.05). Conclusions The neuropsychological development of LGA
infants with different gestational ages lags behind that of full-term AGA infants at 12 months of age, and follow-up and
early intervention of such infants should be taken seriously in clinical practice.
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Full-term infant

KF I IL (large for gestational age, LGA) J&
o AR e TR [ 1 X 1A Y 51 90
AR A L. WESEERIT, LGA M hsgh A4 L
AR GBI XU, WG LE B . JEXE™ . B
(ER TN N 2 TN 0 S W A
ST E SRR R M@ RS R A G, AnEAR
gl OLEIIACHE . BEREAE) . O A BN
(RIMIE . S IMESE) . MR R GBI (LL40 1
ZAE . FLREE) A AR 28 2 GEB 25 14 XU
This 50 JLEM AL HEF UM RGN A F M
AR, RIS TEF L B TERRE S
T NEARFIT AT " MR R R
ILEMZOHETRERNER, EREAENF E %
FE/NT I L (small for gestational age, SGA) ,
X LGA BUIRDTAHR B, BHER A g —. A0
FERIE = H P LCA M2 0Bk & 518 T
% JL (appropriate for gestational age, AGA) 2557
Gt Y, WA R 2 H 7 LGA 1Y
PPN Y el R I E LAY NS 2= N =Y
5 o 2020 4FRESERMT, ML TR AL U
1% 39~40 J&), FHEHAIL UG 37~38° ) Ml
UMK BEEREZE ", (BEAPFFHGE LCA &
e — DG INX — XU o PRI, ARG ] P P
RAFNGIE LGA 12 A M 0B E B4R, A
LGA RIS A4S B L LA IR T PR 2%

1 ARSI

1.1 HRIFH

[o] JBg P BE HL 2021 4F 12 H —2023 4F 6 A 7E 1L 4R
B — B R R 2R — M E B B L AR E T 1123012 1
JLE N FER SR R LBe R 2d. 2 A LA
J5 42 AP EIRREYT . B LTE 6 H G N RS H Bl
Vil RHAJLES, 4, 6 &R 1k; =
JUFR H L 6~12 #0524 A BT 1 IR 4 AR
wE: (1) eAfERBE LR 1I2kETT, JFAE 12~
<13 AR (0~6 % JLEMZ LA T &
1) TR AR B IHE (2) IGIKRTER S
#%, (3) FEMEE GRS LEE N . HER
PedfE: (1) AR E R | e iR R w AR

PEERG; (2) BATIKMERELET R . ik
ARSI . IRETZ M . ™ 5 ft A s o R i AR
K (3) MRS Z NG, AR R —BE
BERAEE — M E B e R R AW (S438).
1.2 H4

R AR R L (<36 ) . R H L
(37~38J) A5t HIL (39~41°8) . AGA &
SCR AR E AR R . RIS FRARE 36 10
AR 00 H i gL, LGA 5 AGA Y2t
SR ChEAFE S AERBHAEILL A RE, 5
KAk Bl A 2 BRARUE S th Z6) 7 AR iR
MARE RN RS AGAY . BP LAY, i
EHAGAZ . WIE A LGAY . 54 H AGA Y]
ME4 e H LGA 4.
1.3 EXEFEREWE

WCAEWFFE X G RS . PRI AR R
EERK . i RIEH R, DR
R TR R
1.4 #MZOEREITME

e L 12~<13 A i, R e # LRI 53 iir
BITHY (0~6 % LEMS LI AT ER) ", ik
23 B ML 55 I L LR i B I — %o — R 7 220
HEF L. mEREHEHKZE ., KKz,
WENBETT . BT MA AT S RAEIX, TPAGET R
B LW, BIUK MRS R, Rk
REAAAE . AL Gl . & BEX L B =4 HE X I
AR5y /52 bR A IE x 100, BE B RI=5 M REX 443/
PR A W x 100, #BEX & B el R L B =85 4
A RBIER, <850 ", BRIEFH,
BT EAREMZNIES; SRFHEHEHITIED
YIS FAEATE T, KB R 28 228 A
R LRHER .
1.5 SIESHR

K SPSS 25.0 B # 17 St 504 . AR IES 4
AT R R B A 8 (o gk e e ) [ M
(P, Py) | ffiik, @I SR Mann-Whitney U
K. THEGERER IR A 731k (%) ik, 4
[&] ttiﬁ%ﬂqxz *ﬁgﬁ , A 5] 5 thiﬁ%ﬁﬁ Bonferroni
RIEE: . R Z HZ B 1E Poisson [0 JH 1A JH 4 J5
() RRAE, S3Hr ARG B AR E X JLEE 12 7 %
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PR 2B A B 52, A LA IEPER] . 22K,
PR WRFER BEEARIR AR R, A2
TERIRY 1 LRl i — D RE 16 T 52 . P
<0.05 W ZERAGIFE L

2 #HR

2.1 MRMRI—ER

AL 4 080 | 22 )L, HFL ™™ AGA 41
117 ] (2.87%) . .72 LGA #4027 #] (0.66%) . .
WIEH AGAZ 7741 (18.97%) . F 412 H LGAAH

270 ] (6.62%) . 5% 4= & H AGA 4 2414 i
(59.17%) F15¢ 4 & H LGA 41 478 5] (11.72%)
P LCA MR = AGA By Ak . B K
bR E GBS (P<0.05). FHEH LGA
AP EH AGAA M ARE . HAEFK ., 4
e gy AR B 22 A et 2e 78 3L (P<0.05) .
SE4 R LOA M 5E 4 2 T ACGA L 7EME . A
RE, HAESK . RS ME RS . o057 R
WM B LR ZRA G FE L (P<0.05) .
W1,

F1 6AWEILRHESFNERBRILE

SE4 A RWEA H=
| AGAZH  LGAH AGA#H  LGAH AGAZl  LGAZI
5 5 17 P 5 5 27 P - = 27 P
(=2414)  (n=478) * fii - pfe @=714)  (@=270) * fii Pi =7 =2 - fii - pf
PEG [1(%)]
i 1269(52.57) 194(40.59) 427(55.17)  138(51.11) 66(56.41)  12(44.44)
2202 <0.001 133 0249 126 0261
5's 1 145(47.43) 284(59.41) 347(44.83) 132(48.89) 51(43.59)  15(55.56)
T 3450 4010 3150 3735 2640 3050
Db pyg G20 G0 3210001 (960, (560, 2299 <0001 (450, (2800, 526 <0.001
2 175 8 3630) 4200) 3300) 3910) 2800)  3970)
Ak
50(50,51) 52(51,52) -1838 <0.001 50(49,50) 51(50,52) —13.70 <0.001 48(47,49) 49(48,50) -2.94 0.003
[M(Pyy, P,y cm]
BRI IS
[151(%)]
302 1308(54.18) 220(46.03) 326(42.12) 101(37.41) 46(39.32)  10(37.04)
30~34 % 892(36.95) 189(39.54) 1839 <0.001 290(37.47) 111(41.11) 189 0389 534530) 11(40.74) 075 0.688
35 % 214(8.86)  69(14.44) 15820.41)  58(21.48) 18(1538)  6(22.22)
S =X [H(%))
JIF = 1 440(59.65) 188(39.33) 356(45.99)  83(30.74) 5345.30)  13(48.15)
. 6697 <0.001 1911 <0.001 007  0.789
e 974(40.35) 290(60.67) 418(54.01)  187(69.26) 64(54.70)  14(51.85)
ZEIR [#51)(%)]
1%k 1967(81.48) 362(75.73) 520(67.18)  162(60.0) 84(71.79)  17(62.96)
842 0.004 456 0033 082 0366
22K 447(18.52) 116(24.27) 254(32.82)  108(40.0) 332821)  10(37.04)
FEIR [511(%)]
1%k 2339(96.89) 459(96.03) 718(92.76) 249(92.22) 76(64.96) 23(85.19)
096 0328 009  0.769 418 0.041
2k 753.11)  193.97) 56(7.24)  21(7.78) 4135.04)  4(14.81)
M7 2K [](%))
17, 271(1123)  65(13.60) 112(1447)  32(11.85) 26(2222)  5(18.52)
B 152963.34) 293(61.30) 221 0331 477(61.63) 170(62.96) 1.19 0552 49(41.88) 11(40.74) 029 0.867
AT 614(25.43) 120(25.10) 185(23.90)  68(25.19) 42(35.90) 11(40.74)

TE: [AGA] & TRt JL; [LGA] KTl IL.

22 LGA12 ARKHANELETER

621 12 H B Kiz gl . Maiz 3l . 16N g
. WEBE ST AEER LB RERE R A
HERERZEFAHGIT¥E XL (P<0.05), 5%422

H AGAZHAHLIE, B LGA 4K 40z 3h & & R AL
KA R SE N EAE RIS (P<0.05), B EH
LCAHET R BT AL R m (P<0.05),
FLFE AGA 41 L H AGA 4G4z sl . 1E i BE
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1. B KT KEKT RS R AERT R (P
<0.05) . HE— BRIV T 2B, 6 41T
HRTMIZE) . EIAETT . B S . ST AARER
KB R R RAER B ZEFA G E X

(P<0.05), 64la Lkl Kizal, Kalzsl, @
e, IEE A SIT A E B R R W AR
ERAGFE L (P<0.05), W2,

*2 6HIILE12AMRBMHZLELEEREE  [#H (%) ]
S sea e H HIHEH LS JErra—
AGA 4 LGA4H AGA4H LGA 4 AGA 4 LGA4
RN (n=2 414) (n=478) (n=774) (n=270) (n=117) (n=27)
HKIE ) 212(8.78) 40(8.37) 94(12.14) 35(12.96) 18(15.38) 3(11.11) 1590  0.007
K4z sh 131(5.43) 19(3.97) 66(8.53)° 23(8.52) 20(17.09)" 3(11.11)° 39.59  <0.001
E N fig ) 204(8.45) 33(6.90) 105(13.57)" 28(10.37) 25(21.37)" 5(18.52) 42.04  <0.001
HE 256(10.60) 66(13.81) 109(14.08)" 46(17.04)" 20(17.09)" 7(25.93) 2238 <0.001
AT 144(5.97) 36(7.53) 75(9.69) 18(6.67) 19(16.24) 5(18.52) 3200 <0.001
MEEH 48(1.99) 7(1.46) 31(4.01y° 8(2.96) 8(6.84)" 3(11.11)° 2847  <0.001
B n=1 269 n=194 n=427 n=138 n=66 n=12
I3 136(10.72) 17(8.76) 56(13.11) 16(11.59) 11(16.67) 2(16.67) 533 0377
e BT 88(6.93) 8(4.12) 45(10.54) 14(10.14) 9(13.64) 1(8.33) 13.55  0.019
1 N e 7 123(9.69) 18(9.28) 64(14.99) 12(8.70) 12(18.18) 2(16.67) 1439  0.013
HE 170(13.40) 33(17.01) 71(16.63) 26(18.84) 12(18.18) 5(41.67) 12.83  0.025
AT 91(7.17) 20(10.31) 49(11.48) 9(6.52) 10(15.15) 4(33.33) 2198  0.001
SR H 37(2.92) 4(2.06) 24(5.62) 4(2.90) 6(9.09) 3(25.00) 2896  <0.001
L n=1145 n=284 n=347 n=132 n=51 n=15
MKz sh 76(6.64) 23(8.10) 38(10.95) 19(14.39) 7(13.73) 1(6.67) 1583 0.007
Az sh 43(3.76) 11(3.87) 21(6.05) 9(6.82) 11(21.57) 2(13.33) 38.48  <0.001
ST A W] 81(7.07) 15(5.28) 41(11.82) 16(12.12) 13(25.49) 3(20.00) 35.14  <0.001
HE 86(7.51) 33(11.62) 38(10.95) 20(15.15) 8(15.69) 2(13.33) 1507  0.010
AT N 53(4.63) 16(5.63) 26(7.49) 9(6.82) 9(17.65) 1(6.67) 18.15  0.003
BEB™ 11(0.96) 3(1.06) 7(2.02) 4(3.03) 2(3.92) 0(0) 836  0.105

#: [AGA] EFIRIBIL; [LGA] KT L. an 55842 AGA FiZ, P<0.05,

2.3 LGAZ12 AREILEMAZNIELZ BRI
K& IE Poisson [BIAAL IEPER] . 22K . FEIR .
SR Ty SR R AR IS SR N R R, 55%4
A ACAHIML, A LCAY 12 HIIES
A X & B 5% 09 KK I3 i (RR=1.364,
95%CI: 1.063~1.750), FERLH 2 vtk — A il 43
Wy UG S RARL, $ER LA 2 5E 4 e H JLiE
HBRE, BHalir AR zEm; £
BT ACAYMKZEs) . Walizsh ., WEae. i
TSI AEEREMBEBTRAET RH IR
& 1 m [RR(95%CD) 4y % F 1356 (1.076~
1.708) . 1.517 (1.140~2.020) . 1.557 (1.242~
1.952) . 1303 (1.055~1.608) . 1.496 (1.143~

1.960) . 1.783 (1.158~2.745) 1, WM& H LGA 4
MAKE s AFANE s ANE S RE X & T 50 B XU
Hm [RR (95%CI) 4354 1.442 (1.029~2.020)
1.545 (1.008~2.368) . 1.639 (1.230~2.185) ];
FEAGA ML KIz3h . Kidmizsh . & RRE S Akl &
INREX R E S0 BB [RR (95%CI) 4y
5o 1.781 (1.110~2.859) . 3.091 (1.981~4.822) .
2.138 (1.456~3.141) . 2.334 (1.482~3.678) |,
PPLCAHIET . ST R AT R MERT
FA B S M RE M [RR (95%CD) 43N
2.435 (1.303~4.553) . 2931 (1.287~6.675) Al
4793 (1.490~15.416) |, W3, HANILK IR,
W= AGAH S RFELCA A . FHIEH AGAH 5 R
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WREHLCAAKRX AT RE MAREHAEE IR ERTGIFE L (P0.05),
#®3 LGAXI 12 AlRJLEMEBLEL B HMAIELE Poisson BS54 [RR (95%CI) ]

wn RN apgica B AGA Be16A EMEAAGA  RIEALGA
HAIE3h

el 1 0.987(0.715~1.364)  1.799(1.122~2.885)" 1.330(0.453~3.901)  1.376(1.092~1.734)"  1.494(1.068~2.091)"

i 2 1 0.961(0.696~1.327)  1.781(1.110~2.859)" 1.319(0.451~3.855)  1.356(1.076~1.708)"  1.442(1.029~2.020)"
TH4Niz 5l

i Eip! 1 0.758(0.475~1.211)  3.114(1.999~4.853)" 2.120(0.698~6.438)  1.547(1.164~2.056)"  1.625(1.063~2.482)"

iz 2 1 0.730(0.456~1.166)  3.091(1.981~4.822)" 2.079(0.677~6.382)  1.517(1.140~2.020)"  1.545(1.008~2.368)"
i W HE ST

FEEL 1 1 0.835(0.586~1.191)  2.158(1.469~3.170)" 2.103(0.933~4.739)  1.576(1.258~1.975)"  1.229(0.838~1.803)

iz 2 1 0.818(0.572~1.169)  2.138(1.456~3.141)" 2.084(0.920~4.720)  1.557(1.242~1.952)"  1.196(0.813~1.758)
B

Fizl | 1 1.364(1.063~1.750)"  1.536(0.990~2.384)  2.430(1.300~4.544)"  1.299(1.053~1.604)"  1.629(1.223~2.170)"

fizl 2 1 1.371(1.065~1.764)"  1.539(0.993~2.386)  2.435(1.303~4.553)"  1.303(1.055~1.608)"  1.639(1.230~2.185)"
AT

R | 1 1.291(0.909~1.834)  2.355(1.495~3.709)" 2.957(1.307~6.690)  1.513(1.158~1.977)"  1.050(0.655~1.685)

izl 2 1 1.269(0.892~1.807)  2.334(1.482~3.678)" 2.931(1.287~6.675)"  1.496(1.143~1.960)"  1.025(0.639~1.642)

T | 1 0.813(0.375~1.763)  2.420(1.034~5.666)" 5.094(1.741~14.904)" 1.891(1.230~2.909)  1.510(0.707~3.226)

sl 1 0.734(0.340~1.586)  2.300(0.975~5.425)  4.793(1.490~15.416)" 1.783(1.158~2.745)"  1.314(0.616~2.804)

{E: [AGA] @ THa#IL; [LGAT RTMaH Lo BEY 142 ) |

AU, P BERTTEC BERARRS s BB 2 PRRIPES . AR, IR

IR, BRI . 1 NSIBA, an 5% H AGA HLER, P<0.05,

3 iip

MEAESE T 2 H LGA SH .0 BlL B 45 )7 2 1h)
KRR G RIFA = Tamai " LT HA
A O R A, 5EH AGA
B, HAERE>3 SD 1Y LGA 75 2.5 % W 0.0 Bk
BEARMKEER R, RINKENZE ., 55 M
FETTRET o i Jee & X7 004 417 H14F- % Ky
5% (GER: 2~10%) JLEMHEER, £HLGA
izdl, ST HAETE KBS EH AGA K

ST E X . Adanikin 5 1 @ HE R 5
KB RN EIAL 2~3.5 2 L EM AL EE R, 4
iR, H5HAMRELES 75~89 H 4 B JLE
Eb, 5590~96 EH /i B2 [l FER 3 43 B L T 1Y
A ILEREX & B IHN L 22 R G241 L,
WFFE LI [ A AN —20nT e SRV E] . PPAE TR
B A AR R 3B o DL R A AT s L TR 2 TR R A
Bk BRI T A X H LI IR 17502 .
ARG IR IX 4> T 584 A LB 2 AL, %
IEPEG L 2R, Rk SRR BRI

W NN EF LA, 5642 H LGA 12 A
WS RE X & BV E W, #2878 LA 58 4
REAILES EERENGREE.

RS I REN AR 2 3 R B R
BT, W K A B BRI R DX A
PR HEFPRLZEhRERE . 0~3 % LHEIE T A BIREE
() % 2k 8.4%~19.1% 2 HATIES KBRS
(R R R & S AL v AN IR, — e Al BE b s A% |
Bl A R . i s 22 . IR SR
WA R RGN JLE SR K5 R
AIRES S 222 ARG RGE . R LGA B
A= LI AR T 52 22 8 1 Gt RS ) R A2 458 179 IR 1
ey A WS s B LR T 3 Jin 5 42 s 1Y)
RS, AR F s s phiEiz s, fESERTEED)
BRI 17 v Ay B, A A R 28 T e T
SE3E, MRS A RIE, e LIRS
KHIRG ™, LCA BHEREM XS T e, RS K
KMABRES BB RK PR Z M —uh—iE, =
JeiTak R, HFMFECET REIRE. Wik, ik
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PRBE VT 78 vh g 22 8 SUOCTHE LGA, IR R 4T
BT, B RE S AR RGR A A

AR A, 5542 AGAMLL, FHE
H AGA R A LGA TEML Iz 3 . KAz sh
B SR AT ARG, 5240
FEGESL T g, i S e R LML, R
W A LA 200 B A B IR G o RN 1 3
TR B R A T2 (G 35~4104), It
BF A B AR B i 24 5 A, 2 fioh A Al 5% I S 0
KB NI TR L4800 25% , OB 48 i s
P R AL R R T IR
B P 2 Y RN Rz I R R IR L ik
FBTARFRIEN, #iZ 4IE 5 /D, de 25 T
LRGBS MIEE. EMELEIGIE 37 F LG, 4
IR g S LE A L0 kT 7.
ARAFGEHE— L B, FIE A LGA 5HR 2
H AGA M 22 OB RE X & B IR 2 1 XS 2 T+
HAREARL . 2R TR 2 TR 2 7 =X 22
LM DB R TR, I LCA Xt 2240
LR B I A B2 Wl Re SRR
HAH K.

ARG RE R, SR, B
LML IE Z A REX E B HIXE G, SEUE B
AR %, #F-LHNEEER, B*=
LCA 5 R ACAKREX AT MO THE 2 5.
Rustogi 25 "' fifi Ff] Bayley Il 2 22 P45 JIf i <29 J& F
7L 18~24 HIEEFINA B S FE s &0k
FIROL, KILGA 5 AGATEINA . 185 Fis shik
XEBZERIEGIEE L, ARG RSZ 5,
PR R B L LD R B I B R,
MR AR

Zr FRrk, S84 A LGATE 12 A B IHE 5 fE
XAEBEETEEEHAAGA, HE™AGA, Bp~-
LGA. HHE A AGA, R W2 H LCA 7R =
RO B R B S I . L, I PR s xf
G PRI B PR A IR R fE, FALLGA ., e
JLIRI R H P= LA BE D & B, St stk A7 iR
B, AR O R B SR, B AT
JENHLLIESE, R LBIEBA XD, LGA S
ILEMA L ETNXRNAREZ 0 . REAR
L SRR ATHETER IR — A IR

P AR EEY: AR ERRA ST,

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]
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