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[ Abstract] Objective To analyze the impact of family nurturing environment on the neuropsychological development of high-risk
children at 18 months of age following discharge from the neonatal intensive care unit (NICU).The aim is to provide evidence for
improving the family nurturing environment and promoting the early development of high-risk children. Methods High-risk children
born between January 2019 and January 2022 and systematically managed at the high-risk child follow-up clinic of the hospital were
selected. The family nurturing environment questionnaire and Gesell developmental schedules were used to assess the family
nurturing environment and the developmental quotient (DQ) of high-risk children at 18 months of age. The relationship between the
family nurturing environment and developmental delay was analyzed. Results A total of 243 high-risk infants were enrolled. At 18
months, the highest rate of developmental delay was observed in language abilities (46.91%) ,followed by object response abilities
(39.51%).Among the participants,56.8% had a “good” family nurturing environment,41.6% had a “moderate” environment, and
1.6 % had a “poor” environment, High-risk children from families with a “good” nurturing environment had a 13.2% lower rate of
overall developmental delay (X*=14.193, P =0.041).Compared to children from families with a “good” nurturing environment,
those from families with a “moderate” or “poor” environment had:2.04-fold increased risk of overall developmental delay (OR =
2.04,95%CI:1.13-3.69, P =0.018) ,4.95-fold increased risk of gross motor developmental delay (OR =4.95,95%CI :1.65-14.89,
P=0.004), 2.63-fold increased risk of fine motor developmental delay (OR = 2.63,95% CI:1.30-5.31, P =0.007), 2.19-fold
increased risk of language developmental delay (OR =2.19,95%CI :1.23-3.89,P =0.008). Conclusion High-risk infants discharged
from the NICU exhibit higher rates of developmental delay in language and object response abilities compared to typically

developing infants. A suboptimal family nurturing environment is a risk factor for neuropsychological developmental delays in high-
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risk children.Early interventions for high-risk children should prioritize improving the family nurturing environment, which is a

modifiable factor.Regular evaluations and continuous improvements in the family nurturing environment can help promote favorable

neurodevelopmental outcomes in high-risk children.

[Key words] high-risk child;infant and toddler;family nurturing environment;neuropsychological development;early development

o 5 L2 AR AR L i B AR R AR T R
AR A5 T A ) vk 2 B B B f B TR 1 R AR
L EE AR LM E A mfa L. 5 —mJLE
FAEE . B0 Az L JE M5 47 % (neonatal intensive care
unit, NICU) H B 19 & f& JL 3 5t B iz sh A A0 R
HENEMEFRER, LRE 250 24 L
FREL Bl F W0 E U . B TR AR
A 2 R R A L 2R Rl R B I R e AR AR R
A Bk B 22 0 B 9T O AR G T R R DR R
FHIE AT A 20T 000 B 5% IR 3R, 4 ) R K e 97 i 3F
B REEFRE I BLAE L AL R R IR B kAT B
B, ZREE BT AR A A R LR A AR Y B
BB BN R MR R4 B2 F KT
W BEA 25 R 5 DA R AR A 3 1 26 3R 35 55 E W
OISR, FEE 5 E L B R R R e 1
RGLER R AR 1 000 KR IR & Y
FEFE T 1l BE RS AT Ak 3 L 2 1 R R i 25 L .
HHT. X T NICU B w5 f& JL 5 BE 57 & 30 58 19 F A
Fe 0k R e )L 280K M B 52 i 1 0 58 AH X D
ARHF 5T P 43T NICU B =i e LI Rz 57 B 3
BRHYE 18 HIM A BRM X R, BENRIEFRF I
S5 04 /1 BE A 58 35 0 A LR 0 T it 4 K A

1 BRFFE

L1 MRMK

APRE: D2019 4 1 A & 2021 4 1 A i
@ AR JE R IR AFRBE NICU | H B J5 99 A 3R B
G LBETI T2 A 2 V5 @ B LR — 4k
ZrEK KA EERERN B AR AR R
S B B A I A CAn i 2B L sl S ol it 1 s L i == ]
FEL LT3Rk P 1R I 55 5 2B TS P & 18 M
XREMAEE AR B G M) s 2l m gk
i S A AR S R 4G L 3% 22 1 B IE R AR AR 9T 55D .
HEBR AR - PRI R 12 W 75 8 2 32 7 ik DRR I O ]
A R B Y L

WL LA OR B VAR 8 T 4 0 T AL

51

Atz 2%, AU TR fEIL 18 A i IF 2 Wk
WAGMEA, HMER R T EILSREX M AT
R, g B 7 0 R 30T T 90 4 BT 22 ) () 6T L A ok A 2
% I R 2 7 R 1 oK B 58 UVE AR o O 4 s AR IR 1R
AR — B 25 B s, SR LA BT W R GE
B 18 A H PR Z T A . A B 5 3K 3R B = 2 4 B
Z V2T A E (S 0 2021R060-E01) , 3 4k WF 5 %
e JUEAPNOESIE T ACiB =N

2RI A

L.2.1 e AR FI3 8k E

PEIEE FaR PN S € TR S
AN A 50 2 . YA A A BSR4 s AR iR
WA 55 e fa L AR AR A L (M
R AR R A SRS AORE R K B A
CIEE 2207 O R EE 2 3K 5% . mfaJLE K
HEABE VT T2, SR AR LB U7 (5 B R GRS, 58
LAt 2 N A2 AE BRI

1.2.2 REFRF RO IF4E

fd FHAT ST AR S5 4 R B0 (1~ 3 % L& K RE SR T
BTG RESRE A, xR 41 A%,
I it 5K 2 95 7 R B v 01 R TR / IR B U A Sl
N/ A B GEE N A/ AETT 4 AR, s REA
RAFHE R 5L E K B AR IR AL Sy 0.4758,
S ENEETE S NG S = g o g TS R e =
a3 B S5y T b 1 B A3 0 80 OF AR BT A A o BH
Wi RBEFEE A . >80 H RAFIF B, <20 WA R
g5, FLn] oy rh A SR

1.2.3 # 24547 X F 69 =

i Gesell KB 2Wiit % — BT I (Gesell
developmental scale. GDS) il & ff 57 XF 42 19 #ft 22 K
MOEBHN ., RN AR KGZ 8 N 42 ) 1
TN PIRE GE R AT A A AR 5 A REX . PEAG
S5 R A 45 HE IX ) K B R (developmental quo-
tient, DQ) , AN BEIX DQ=86 Jy & & IE# ., DQ<86
HEB S MR 2 N2 MU X REE S
LRI T R FIRES



TEZE A M ik hetp: //mchchina. xjtu. edu. cn

1.3 B2l

GDS DAk Bz 8] A 1) 45 149 4 CA TR1 08, 347 < 3
Z: 58 A& LR YT IF B AT VRS 55T B M o8 . IEA
T 55— Wi R 1] 3 5 )L ACBE CISFE 3 W R 4 38D K
FEEFET BT 0] 36, PP Al e [0 ) 36 9 5 i i 4 .
GDS P& R Y il % TRV HE R RE . K
FEFEH EE ) 4 S AR R G A SF 4 P

1.4 Gt o #

K SPSS26.0 Fl R4.0.2 58 A0 W ¥ S8 TH3t
WV R TR 2 B R . S E AR Bk
BB, A AR BRI NT 10 %0 HOR X Bk 2R
BOHE AR AN . TP ER A B AR (x5 F
NS HHECRORE DU (A 4380 [n (V) JFRow . i1
Shapiro-Wilk £ % Gesell 544 i) 1E 25 1% , # K32 3
(w=0.986, P >0.05) , K§ 4 iz 3l (w =0.954, P >
0.05) W HIHE (w =0.950, P >>0.05) . 5 & fE (w =
0.990,P>>0.05)  Ji A BE (w =0.912, P >>0.05) 4 4%
BIER T, ISR ¢ RS T 2 2 W
 Logistics [MIHZHT, 73 BT HER B FIE SR B 5 S
EfE LM MR TR LR,

2 R

2.1 IR EERFR

AP A LA 18 F % s fE L 243 i, Hoh BB
132 44 (54.3%0) s & 111 £ (45.7%) . PRk E
(1934.84£764.2) g P A B K (42.9£4.8) cm,
S A R (32,8 £3.5) J] . AR RS 27 JE I LA
TR R Rl 15 4 (6.2%) , ARG 28 ~317°
By =L 76 24 (31.3 %), AR IR B 32~337° 1Y
H R = L 60 45 (24.7 %) B ZE RIS 34~367° 1y R
WIRL =)L 52 44 (21.4%0) » B AR A R 45 5™ 0 0
micia A NICU 9 &2 H L 40 £ (16.5%0) .

22ARMERERXBERFR

WE5E X 4 K BE N ¥ A e A =20 000 JC Y 4
26.7%,10 000~20 000 45 25.5% ,8 000~10 000 JT
i 16.0%0,8 000 LAY (5 21.4 %, WFF% 4 K g
£ 5 F ¥y AL 89, om® (LR DU 4 47 L 66. 0m?® .
106.0m*) , Hor { W AE b7 7 71,206, F 57 K HAth
28.8% . WFFEAF G ACBE MY SEAG B WL 1,

52

1 HAMNFRXBERER X L£s5,n(00)]
Table 1 Basic demographic information of

parents of study participants [x =s,n(%) ]

FEAAH B A (N=243) BEE(N=243)
AR () 32.945.1 31.6+4.2
ST
B R LR 13(5.3) 12(4.9)
mH~KE 72(29.6) 76(31.3)
£ 128(52.7) 124(51.0)
A+ K L1 30(12.3) 31(12.8)
Bl
YNGR 81(33.3) 114(46.9)
BH AR 50(20.6) 30(12.3)
NG /BN R 53(21.8) 22(9.1)
AR/l % A 59(24.3) 77(31.7)
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HIIRE(39.5 %) . ASIA] A i i 21 i A L i 4 T
RBRERERMS MR ETRELRER YL
Gt B EEZER(P>0.05), L% 3,
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5 RBETR TG /R R LA E L 5K
FEFR T I EE N R B m e L & IR 48k A R4l

%2 FEBRBEREIL IS ABREER DQBA (xLs)

B ERAR, o 2k B IR R RREAL 13,20 (X0 =
4.193,P=0.04D) , Ml Kiz 8 K B IR & AL 11.1%
(X*=8.281, P =0.004) A5 41z 3 & B iR & R E L
17.1% (X*=9.659,P =0.002) . IE S HEIX K HFIREFR
FEA 14.6 % (X*=5.145,P =0.023) , ILFE 6,

Table 2 DQ scores in different functional domains at 18 months by gestational age in high-risk children (x £ )
L e R R R o L e 44 L7 B wE e L
DQ 1343 (N=243) (~2715 7)) (28~3176 )  (32~33"6/)  (34~36"°JD) (37~ F 1A P
(n=15) (n=76) (n=60) (n=52) (n=40)
MR 98.9+11.7 96.4+9.1 98.1410.2 99.7+12.8 99.3+14.3 99.749.9 0.377 0.825
240 3 1E 95.7+15.1 94.9415.8 95.5414.8 96.2418.0 95.0+14.4 96.5412.0 0.083 0.988
o P fig 90.1413.8 89.5413.6 90.3414.3 89.9415.8 89.9411.74 90.5412.9 0.023 0.999
Fikhe 87.14+15.9 83.5+13.4 84.6+15.2 85.2+17.1 92.4+14.8 99.1+16.5 2.505 0.043*
B A fig 93.34+12.4 90.7+11.2 90.6414.7 94.5+12.2 96.0+9.9 94.0+10.5 1.916 0.109
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Table 3 Rates of developmental delay in different functional domains at 18 months by

gestational age in high-risk children [n(%)]

B gL +‘E¢‘?‘~‘?‘~_F‘ 8] ‘?‘f‘ EPF;H%’F e 441 '?'fﬁ JDEN =B[N
REBRER (N=243) (~27%0J8)  (28~3179J)  (32~337CJE)  (34~367 D) 37~k X*fH P
(n=15) (n=176) (n=160) (n=52) (n=40)
AR H RS 90(38.5) 9(60.0) 30(43.5) 21(35.6) 16(30.8) 14(35.9) 5.287 0.259
K EhE 24(9.9) 2(13.3) 8(10.5) 5(8.3) 6(11.5) 3(7.5) 0.813 0.936
i 4 S 1 52(22.2) 4(26.7) 17(24.6) 12(20.3) 12(23.1) 7(17.9) 0.959 0.914
N ) fie 96(39.5) 8(53.3) 30(39.5) 23(38.3) 18(34.6) 17(42.5) 1.905 0.753
ke 114(46.9) 8(53.3) 41(53.9) 29(48.3) 16(30.8) 20(50.0) 7.402 0.116
N fig 57(23.5) 6(40.0) 25(32.9) 10(16.7) 9(17.3) 7(17.5) 9.189 0.057
F4 AAHERBRSRIFKERERESESMSE [ xLs.n())]
Table 4 Family nurturing environment scores and classifications by
birth gestational age in high-risk children [x +s,n(%) ]
‘ ‘ L g L BL = ?%Hﬁﬁ *ﬁ;ﬁﬂﬁ Hﬁﬁﬂﬁ!? JEA = fE A
R (N—243) (~27T9f ) (28~317SRD  (32~337°)  (34~3610 R 37~ J&D) F/x*  P{H
(n=15) (n=76) (n=60) (n=52) (n=40)
(E
15 2% TR 47.7+4.9 46.2+4.8 46.6+5.8 48.644.0 48.2+4.6 48.044.7 1.910 0.109
[aRSn) VYAEEL] 49.6+7.6 47.6+5.0 48.1+7.6 50.7+6.3 50.3+7.8 50.8+9.1 1.689 0.153
HH /A 39.446.1 39.6+5.7 38.6+6.5 39.7+5.3 39.7+6.2 40.2+6.5 0.548 0.700
A /A5 29.1+3.2 27.6+3.4 28.7+3.7 29.34+3.2 29.242.3 29.9+2.8 1.953 0.102
By 165.8+18.6 161.04+16.3 162.1+20.6 168.24+15.5 167.4+18.2 168.94+19.5 1.659 0.160
43k 14.246  0.153
R A5 138(56.8) 6(40.0) 37(48.7) 39(65.0) 30(57.7) 26(65.0)
AR IR EE 101(41.6) 9(60.0) 35(46.1) 21(35.0) 22(42.3) 14(35.0)
R 4(1.6) 000.0) 4(5.3) 000.0) 000.0) 000.0)
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Table 5 DQ scores in different functional domains of high-risk children by family nurturing environment (x £ s)
Al BE X DQ 443 B fEJL(N=243) KLAFFRBE (n=138) 4/ ARR B (n=105) ¢ fH P
HKIZ 3 98.94+11.7 100.14+11.1 97.34+12.3 1.886 0.060
K bl 95.74+15.1 97.54+13.9 93.34+16.4 2.134 0.034 "
I ) e 90.1+13.8 91.9+13.2 87.6+15.3 2.458 0.015"
e 87.1+£15.9 90.5+15.5 82.5+15.3 4,011 <0.001**
VPN 93.34+12.4 95.0+12.5 91.1+11.9 2.472 0.014"
5 AR BB A0 fe JLAE FE ;P <<0.05, * P <C0.01;DQ: K & o
X6 ARAFEFERETERILEHREFTRELERn(X)]
Table 6 Rates of developmental delay in different functional domains of high-risk children by
family nurturing environment [n( %) ]
FHXKBERE LR * i fi JL(N=243) BT FRBE (n=138) T8/ ARRHEE (n=105) X2 MH Pl
LR H B 90(38.5) 44(32.8) 46(46.0) 4.193 0.041"
HKIZ 3 24(9.9) 7(5.1) 17(16.2) 8.281 0.004**
K 432 3 52(22.2) 20(14.9) 32(32.0) 9.659 0.002**
. ) e 96(39.5) 50(36.2) 46(43.8) 1.433 0.231
B 114(46.9) 56(40.6) 58(55.2) 5.145 0.023 "
VPN 57(23.5) 26(18.8) 31(29.5) 3.790 0.052
T 5 P4 /R BLER B4 0 5 s LA LA s *P<20.05, TP <C0.01,

DREFBEHRENAL R (=R E/
AR O=FEFHERIP . 2RKESMEFTREN
Al ), R £ 0 Logistic 8] 9 7F—
LR EFRE RGN EEILETRENEE, 25
REV . HREFREF AR RIG70 @ e JLAH L, KOs
FERE NP E/ANR7H & EIL, 18 A 34
& E B S0 KB 32 2.04 £5 (OR = 2.04,

BE(O=&,0=7%

95%CI:1.13~3.69,P=0.018) , #l Kizsh k iR &
IR 28 2 4.95 £ (OR = 4.95,95% CI:1.65~
14.89,P=0.004) , ¥ # iz 2 & & IR 2 K f 3 n =
2.63 % (OR = 2.63,95% CI:1.30 ~5.31, P =
0.007), Fiie kK B IR E Mm% 2.19 % (OR =
2.19,95%CI:1.23~3.89,P=0.008), W3 7.

R7T REFEHREM B ARBSRILEHEEATEEXZZIMNERESH
Table 7 Multivariate analysis of the impact of family nurturing environment on developmental delay rates
in different functional domains at 18 months in high-risk children
iR 1@ Y 20

KRXEHFREL LR

OR(95%CI) P {H OR(95%CI) P
Lk H B % 1.74(1.02~2.97) 0.041% 2.04(1.13~3.69) 0.018*
HKIZ5) 3.62(1.44~9.08) 0.006 ** 4.95(1.65~14.89) 0.004 **
H A ig 3l 2.68(1.42~5.06) 0.002 " 2.63(1.30~5.31) 0.007 **
Iv&7] 1.37(0.82~2.31) 0.232 1.38(0.79~2.42) 0.263
ke 1.81(1.08~3.02) 0.024* 2.19(1.23~3.89) 0.008 **
VPN 1.81€0.99~3.28) 0.053 1.87(0.95~3.68) 0.068

# . "P<<0.05,

KAE) ACBE e SR B AR SR AL i (ACBR AR

VP <C0.01 R 1 RAGIEARA AR A VA 2 R IE T FIE SR E MBI T fE LA G e
SCAE A T SCRE IO, R BE 25 B

G ZE SRR L A TR L A

K5,
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