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Abstract

Objective: To investigate the neuropsychological developmental trajectory of small for gestational
age (SGA) infants during (corrected) 6~24 months of age. Methods: Data were collected during the
follow-up period of 1351 cases (corrected) of SGA infants aged 6~24 months who were regularly
followed up at the high-risk infant follow-up clinic of Shenzhen Baoan Women’s and Children’s Hos-
pital, Shenzhen, China, from April 2018 to December 2023. Neuropsychological Behavioral Exami-
nation Scale for Children 0~6 Years of Age (2016 version) was used to assess the level of neuropsy-
chological development. SGA infants were categorized into full-term, low-risk preterm and high-
risk preterm groups according to birth gestational age. The developmental quotient (DQ) levels of
SGA infants of different gestational ages were investigated and neurodevelopmental curves were
drawn. Results: With the increase of age, DQ values of gross motor in all gestational age groups in-
creased (P < 0.001). Except for the gross motor domain, values of total DQ and other domains in the
full-term SGA group were decreased (P < 0.001). DQ values of adaptive ability in low-risk preterm
SGA increased with age (P < 0.001), while the fine motor, language and social behavior domains and
total DQ decreased (P < 0.001). High-risk preterm SGA infants showed no significant developmental
changes across domains (P > 0.05) except for gross motor skills, with the fine motor domain DQ
persistently remaining at borderline-low levels. The values of total DQ decreased with the decrease
of gestational age during (corrected) 6~17 months of age (P < 0.001). At (corrected) 18~24 months
of age, the values of total DQ and each domain DQ between low-risk preterm and full-term SGA in-
fants had no statistical difference (P > 0.05). The total DQ and DQs of gross motor, fine motor and
adaptive ability in high-risk preterm SGA infants were all lower than those of full-term SGA infants
(P < 0.05), and gross motor DQ was lower than those of low-risk preterm SGA (P = 0.049). Conclu-
sions: The gross motor domain is the predominant developmental area in SGA infants. The total DQ
of full-term and low-risk preterm SGA declined with increasing months of age, and the total DQ of
high-risk preterm SGA infants remained stable but was at an overall low level, and neurodevelop-
mental management should be strengthened for SGA below 34 weeks.
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1. 5|

/T EE JL(small for gestational age, SGA)E S H A= I 4 AN (80) B KA T G WS 2 MsiE =Ll B
FEETAE L[] T ENAKZIR SR RIGEE . b ST TSR R [2] [3], SGA Ak R AL L
HRE MBI = 4] 51& T RE JLAHEL, SGA 7% Re X b H V& /5 I KURE 39 DN [5], 65 AN Sk R I+,
Al REE— 0 FEURRE . B MK FERTRE. AR 1351 ] SGA JLELE(RLIE) 6~24 H IS I & IR
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BB, X SGA JLEMA LI KBRS HIE It SE,
2. R EHE
2.1. FAEHR

2018 4F 4 H % 2023 F 12 ALERINT F 2 X I PR fi e s e JLBE VT T 112 € IBE U5 /R4 1) SGA JL 2
TERWEFNT G, IAFRHE: F55 SGA IZWibrdE[1]; BE VI (K1) 12~24 H#g: AR KNI Z OB
BHUMEEE . HEBRARAE: (1) EJEREE . OIS RIEBE U (2) Bk L™ H IR (3)
Bz M A HIASE GRS B . AHIFTE CIRIRIYIT 2 X A R P D2 AR B S 01 2 H A HE (IR 35
LLSC-2023-04-12-05-KS).

2.2. BEWERFSTE

AW TR RN T 2 XA B + & /e ) LR E B U RS0 SGA e ) LA T € IHBE U ,
AR AR BT AR ) LN R B FBL T 0 2 4t 1 s aREGHT A2 ) LI RE,  AhBE AR R Foxt S -3 S N8 A2 L
TR, MHIRBET R4 F05 SCGA WA K BN EE, @ THURE. R R AERE, K SGA 4
R HAILE3T A, KEF = )L(34~36 +7 ), =i ”JL(<34 JH) [6], LLAL&2H SGA &K & Hi(develop-
mental quotient, DQ) & % FE X DQ, FHL& & kB k.

2.3. MZILE L BT

M OER B IMRAPEE RN (0~6 % )LEMEOHAT N A 8RR (2016 AR)) (FRIFR) L&
%), BEZEE IR ERAE B E S N R —X—iEl[7]. 2558 0L DQ %R, DQ= (K& Fb/%L
PrRefFig) x 100, A& R & 0~6 & ) LE O R R/KF I LR R 2 —, WS DQ K KiZsh. FEauahfE .
ERAE ST BT A ST NS REX DQ. IZE 6~24 (IRIE) H k) DQ, ZHIAFGEY 4 SGA &3
REPIE. DQ ZH G L4 R FH: DQ =130 ALF5, 110~129 AR EF, 80~109 HH4E, 70~79 Al 5t
fi, <70 NRBIRZE.

24. GtFESH

KH R4.3.2 AR AT AT b2, JEIER AT v & TR AR A7 3L [M (P25, P75)13K 7, dHIRIRH
S BORRARL,  22 20 18] 9 5 LU 28R Bonferroni v 3G 060 K v, BV I LSS 36 K HE o= TR o 7KF/
P v$, B 0.05/3=0.0167. P<0.05 NZERE S5 E L.

3. &R
AT 1351 1 SGA, H e H SGA £ %1(66.8%), 1LfaFr” SGA H11(28.9%), &fEH =
SGA £ 14(4.2%)

¥ SGA (IRRIE) 6~24 At Msha OBR B fabric il 6~11 J ¢, 12~17 J i, 18~24 k4T 7 Bl
o, GBI A G R4 SGA M LR B . & H SGA B Kizzh DQ Bl 8] $& 1% 4h(P < 0.001),
Hofth % Re X S DQ SBR[ T (P $9<0.001). fifE 7= SGA f-Kigzh Al RifE /) DQ Bl H k4K
1M T+ (P $<0.001), AEAIE ). 1 5 AT AR X K s DQ B H ¢ 23 T % (P < 0.001). &/ SGA
Kizzl) DQ B H B Kifi 7 (P = 0.016), FHAbfRAx & TFaE, RUEZERWP $>0.05), Kl
IZ3REX DQ — ELAL T FHRACIRAS «

FE(KZIE) 6~17 ¢, SGA & DQ Bt i ™ B 1M F#MIR(P $<0.001), FI(KZIE) 18~24 A, K/
7 SGA i THERIfE ) DQ )R T/ SGA SH(P = 0.022), & DQ KHAb & fEX DQ ¥5&LH SGA J4t
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225 (P > 0.05), MM fEH " SGA 14 DQ A Kizs). Fdizs). ERRES DQ ¥k 5T & H SGA
(P $J<0.05), Kizzh DQ %5 T% /G F7* SGA (P = 0.049), &S AEX 5 HAMM A T 2 # 2 7 (P > 0.05).

g1, &1,

Table 1. Neuropsychological development status of SGA infants at different age stages
& 1. SGA EF R AR ERMZLIBR B

6~11 H#% 12~17 A% 18~24 H ik
HE 2
L) (n = 1017) (n = 671) (n = 309) ZIXAL P i
/& H SGA
4 DQ [M (P25, P75)] 94 (89, 98) 90 (86, 94) 87 (81, 93)2b 131.616 <0.001
Kizzh DQ [M (P25, P75)] 95 (89, 101) 92 (87, 99) 99 (88, 106)2P 29.617 <0.001
F4HiZ 5 DQ [M (P25, P75)] 93 (88, 100) 92 (86, 96) 82 (75, 91)2b 118.576 <0.001
&% DQ[M (P25, P75)] 91 (85, 99) 88 (80, 94) 81 (70, 91)ab 108.007 <0.001
&M fiE 11 DQ [M (P25, P75)] 95 (89, 101) 88 (82, 95) 93 (85, 100)? 128.328 <0.001
#2474 DQ [M (P25, P75)] 92 (85, 99) 88 (83, 94)? 79 (67, 87)2b 173.155 <0.001
fiKfE 5= SGA
X DQ [M (P25, P75)] 87 (82, 91)* 85 (81, 89)=* 84 (79, 90) 10.754 0.005
Kizzh DQ [M (P25, P75)] 88 (81, 95)* 91 (83, 104)* 96.5 (87, 102)2P 41.035 <0.001
5401230 DQ [M (P25, P75)] 86 (81, 92)* 86 (80, 90)* 80 (73, 88)2b 27.381 <0.001
&= DQ [M (P25, P75)] 85 (77, 92)* 81 (73, 87)2* 80 (71, 88)? 19.438 0.006
&M AE ST DQ [M (P25, P75)] 86 (81, 93)* 84 (78, 92)* 89 (83, 96)b* 10.109 <0.001
#2474 DQ [M (P25, P75)] 88 (82, 95)* 81 (75, 86)2* 75 (66.5, 86)? 87.305 <0.001
FHfE R SGA
X DQ[M (P25, P75)] 78 (73, 83)** 75 (72, 82)** 81 (72, 85)* 0.743 0.690
Xizzh DQ [M (P25, P75)] 78 (73, 86)** 83 (75, 96)** 91 (83, 97)a** 8.283 0.016
F4mizsh DQ [M (P25, P75)] 76 (70, 82)** 75 (71, 85)** 75 (67, 79)* 0.603 0.740
i DQ [M (P25, P75)] 75 (68, 82)** 68 (60, 77)** 80 (61, 84) 5.047 0.080
JEMfiE S DQ [M (P25, P75)] 80 (75, 84)** 74 (68, 89)* 86 (73, 90)* 2.420 0.298
#2474 DQ [M (P25, P75)] 80 (70, 86)** 74 (68, 80)** 70 (60, 89) 5.215 0.074

Ve BLPE)LBEYT ARNRSIE AR, @ 6~11 HidtHie, P<0.05, " A5 12~24 A B L%, P<0.05. *&r~52H

SGA th#, P<0.05, *FRE{KfEH SGA i, P<0.05. KER(DQ).

4. ¥

AR, E(RIE) 6~24 HikHN, £ H SCGA AKSE 7 SGA [1E DQ FitidE H W K HEE, &
a7 SGA 15 DQ BARIRFFFEE, (HEMA THAUKT, Hmfair” SGA & DQ L Kizs). Fdia
Z. BN AETT DQ IRAVE G T A2 H SGA, HEal A AN EREX — AL TR FH MR . X — 45 REH,
SGA JLELAEARLZE K F 75 T I e =W PRk, o H A fe i SGA, T & 7 AR EE AN B8], i 75 AR
RS BT IG N, PR R BRI TG IRE . VEE — I K fa 5 ) LRI BE U7 BF 7 45 R SR,
RRIE 2 SR U3 Mt ) VBEE A BACF A T IR FEEL T st LN e oA H
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Figure 1. Neurodevelopmental trajectories of SGA infants across gestational age groups at (corrected) 6~24 months of age

1. BHR#S4E SGA TE(KLIE) 6~24 AR RIME & BT

RUSERDN, PR OB B BN A [10], X AT RE S LUK B A R,

i B R RUE . FL SGA HiZENRN
A S Ty B R AL 0 B ARG S AR D AR R R A O . AN, BT AR L LIS AR, s

iR EA R W2 SBURE A A RIEKZ —[11]. H i SRRl BEA B ™ LA A 2 K R T
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T3 RS AT R 35 1 [12] o BRIk, ZERT A JLIA R AR B SIS AR DG ,  JU R s fa 5L SGA &L, LA
e I S L EE R B LR

AT SCA FE & REIX A 220 B B AAAEA TV, o I3 AR A IRE X, Tfiks 4 5)
PE. B A AT MR X AR RS, FLOX P22 e AE i K R B B . X S IRATTHT R X 5 LI 7
SR AR[13]. Li ST AR, ZHMACH AR E JLTE 36 AN KIZahk BRI AR s
[14], 5AFFERMU. Kizsh @B 4 LA R E M0, AMUNNAL 1B5 . Faligsh kit
SATREFRRX PR B 5, R E F W A 5 h SGA FK F IS T LAEM, bz T, Hih
REIX AR U 75 B 2 (R BEAAE S IR BN . X — IR IR EE S5 N R NS K E 5 SR A2 A R
FATE B BERE TR R, FF St b B AT P i, LA SGA JLEMME R B4R . FHIUESAK
LR AR AR E ) LA RS A2 3] 158 5 1E N RE ) S A sE FAE TS H BERR 7% 5 LA [15] . Alijanzadeh
M ZENKIMKIZF) BT ST NREX R B IR R AR FEE R I K miig in[16]. %M SGA JL
HMAOLBERENEZRE L2 T7H . BRI SR E ) fB 8 W25 AU 2 03K & 25 1)
RU[17] [18]. RAFHI ZEEA SR (AN 825 7 H.8h) ) ) LB f sk 20 U B BA B2 i s/ HI[19].
PEAh, R SE T, dngt g, SR SRRSO B R ) 2k ST AT UL SGA JLE IS S AN K Th
BE, PRARHIE RS0 BURE 1 R AE 2R [20] . X EERF 45 R B T R RS T E 2, SRl 28 s
FEERAE SRR, SRIUER X 1 5 e DA G SGA JLE MR B 455

A FARIRAETHINIE 6 FFEX N2 KPR AN LE, B —eERFME, ARZET<34
JA LR B s fa e  LREA D, HANE 24 i, KRAEMEE SGA JLHE G HIIME K EKF

5. &

EAFK G SGA & DQ Bfi Ak & N, =G5 7r" SGA i DQ mARRErfa e, (HRKL
FTRAKFE, HEANRXEETEH SGA. KiZdlgeX N SGA Mt#aeX, HEH SGA FKfaH =
SGA [FIREANEn1E 15 S AA 217 NEEIX DQ BEAE R KM PR . ASHF FPE7N, IRPRBE S o 8 5eiE: SGA 4
Z O R B AT, AT 34 FILLT SGA K& K E L.

E&UWH

VRYIT R B35 25 02 RERE A 92 5 H (JCYJ201908809183601667), TAYIITH 5 22 [X I 24 T A= BRI I3
H (BAYXH2024031).
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