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i B <32 27" )La~6 F A KRR, IHMERAEERMEEBRETERRJLFEEE, M
REEE)LEEREREK. i FEY20164E12H~20194E11 5 4. EFE R RERBERIER X
4 ) LEE M = (neonatal intensive care unit, NICU)YEJT 3 B HI13 761 RS < 32 M7= JLBAS,
E VT ER A4~62, KA AT HEEIVFRRIBE RV IR SR . AR = 37 Rt T 8RR
fa~6%8 )L BB . RESH. FEHIE, SNAWHO AnthrofIWHO Anthro PlusiifFit+HiAE.
S EAEEIE S (body mass index, BMD)ZPF A FIBH A Fith2E5Hr: IERAAATHETURA R
KAWL RSB AT PR 2T SRR R AW, AR WLEARR. P<0.05HERE ST
EEX. &5: 1) —BBEHER: U376 52=)LAF, WEREEEKTTR8H], B526], Z&46
B, RAILNTBALI265], B7561, Z514]; 32244, 2) EELEKERS T B2)LASEAJLAIL
EHE. REMBMINE LM S, ZRELTFEEN(P<0.05), B7=)LHS5E. FEMBMIALT
PO~25L B ER TR H LA, AL TP75~100 LAIBET R A LA, B7=)LE B EHHZIE4(-0.09 +
1.04)& T & 5 )L4(0.46 + 0.93), BEAEZIF/(-0.11 + 1.33)KT £ H JLA(0.60 + 1.12), BEBMI Z
P43 (-0.13 £ 1.64)K TR A LA (0.46 + 1.18), WA RERBAH L F&E X (t=-3.13,-3.27,-2.38, P
< 0.05); B HZES . REMBMI FMZiF452 A LA, WELHTHEE (P > 0.05). Fi=
JLHA S HAEE <1000g. HAAE 21000 g~<1500 g HAEAE > 1500 g)LE KA EZIES
SAIH-0.46 £ 1.26. -0.12 £ 1.23. 0.69 * 1.18=F A ERELHHER X (F = 4.77, P < 0.05). &if:
<32 EFE)LBEA~6 ST HH. BREMBMULIEE TREBEAIILE. 4~658, RIKHAEAELENF
BT HAEKE>1500 gire)LE.
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Abstract

Objective: To investigate the physical growth characteristics of preterm infants aged 4~6 years
with gestational age < 32 weeks, and to evaluate whether there are differences in physical growth
between preterm infants and full-term infants, so as to promote appropriate physical growth of
preterm infants. Methods: A cohort of 137 preterm infants with gestational age < 32 weeks who
were born from December 2016 to November 2019 and discharged from the neonatal intensive
care unit (NICU) of a branch of the Affiliated Hospital of Qingdao University was followed up. The
follow-up age was 4-6 years old, and the data were collected by telephone and hospital visit. Chil-
dren aged 4 to 6 years old with gestational age = 37 weeks who came to the hospital for physical
examination were enrolled as the control group. The height and weight data were collected, and
the Z scores and percentiles of weight, height and body mass index (BMI) were calculated by WHO
Anthro and WHO Anthro Plus software. Statistical analysis: independent sample t test and F test
were used for comparison of normal distribution measurement data between groups. The enu-
meration data were described by constituent ratio, and the 2 test was used for comparison be-
tween groups. P < 0.05 was considered statistically significant. Results: 1) Results of general in-
formation: 137 preterm infants were followed up, 8 cases were lost to follow-up, and the physical
growth data of 98 cases were collected, including 52 males and 46 females. The control group con-
sisted of 126 full-term infants, including 75 males and 51 females. A total of 224 subjects were in-
cluded. A total of 66 subjects were included in the study of cognition and behavior, including 42
cases in the preterm group, 27 males and 15 females; The control group consisted of 24 full-term
infants, including 15 males and 9 females. 2) Analysis of physical growth data: There were signifi-
cant differences in the percentile distribution of height, weight and BMI between the preterm
group and the full-term group (P < 0.05). The proportion of children with height, weight and BMI
at PO~25 in the preterm group was significantly higher than that in the full-term group, while the
proportion of children with height, weight and BMI at P75~100 was significantly lower than that
in the full-term group. The Z-score of height (-0.09 * 1.04), weight (-0.11 * 1.33) and BMI (-0.13 *
1.64) in the male preterm group were lower than those in the full-term group (0.46 + 0.93, 0.60 *
1.12 and 0.46 * 1.18, respectively). The differences between the two groups were statistically sig-
nificant (t=-3.13, -3.27, -2.38, P < 0.05). There was no significant difference in Z scores of height,
weight and BMI between the female preterm group and the full-term group (P > 0.05). Within the
preterm group, the Z-score of birth weight < 1000 g, birth weight = 1000 g~< 1500 g and birth
weight = 1500 g were -0.46 * 1.26, -0.12 *+ 1.23, 0.69 * 1.18, respectively, and the difference was
statistically significant (F = 4.77, P < 0.05). Conclusion: The height, weight and BMI of preterm boys
< 32 weeks were still lower than those of full-term boys at the age of 4 to 6 years. VLBW children
still had lower body weight than preterm children with birth weight 2 1500 g.
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1. 5|

BT A T AR IR B NICU RG-S 8 LR B fE IR ORI S i &k, s = 1a g n,
P2 LB AR B B2 S 1] #ESeit, 2020 At FUA 1340 J3E A LR, HETE AL 9.9%, H
H12) 15% /iRl < 32 FAMHE ™)L, S E 2020 4577 )LL) 75.29 73, SrfaakiEiy[2]. EHRAbK
ZHT TR ) IR AR AR KBS 5 TR AL, A KR RIEA R A . Lapidaire %5 A
TEHABE VI Ron[3], FrES S AR W S mAKE IR, BER, BHESS5E KR EFRT
18, (B PEAE 18 B I FEAS LA TR RIS N B . 25 NHIBE 7E SR [4], B ) LEE 3 J & kg AR K
e T RAIL, HIEEERES b5 R A)LBAAEZER, B U E R DR IR 7 F3g KB 28 .
AR R U AR SR HILERF AR BITHES AHIE[S], 577 (very preterm, VP)JLF 1A
B EAKS A VEH B ZER, AN EARK RS LB &R B SR, (B 24, 36 H iR,
WK &R Z PP 5 R HLEM B . AR B RN < 32 AR )L 4~6 2 W as AR KA AT,
P AR A K AR 5 H LR BAFEZERE, DMERE R L& B A A K .

2. MREFHE
2.1. WK

1EHY 2016 4 12 H~2019 4F 11 H 7E 7 B K 5= bt & = e 3 B [X B A4F JLEE 5 47 2 (neonatal intensive care
unit, NICU)E Bt v6 97 E i BE FI GRS < 32 AR = JLAFIN IR A o 2 A LA Ry R AR, L AR
@I 1R L . RPN AR N 4~6 &0 GIAFRIE: Fr=)LA: 1) ek <32 A 2) HIUil N
4~6 5. JEHJLA: 1) gk =37 J8; 2) MUK 4~6 & HEBRbr#E: 1) EAERMEKERIEL., 3t
AR . BARAEAR SR SE . 2) WP NEEEREN)IEL SN . SE & KPR TR S
Fr= L4l 98 i, JEH L4 126 .

22. Bk

221 ERWE

76 BB 05 B I L 2016 4F 12 H~2019 4F 11 A7EH 5 K%M B BB X NICU 13 Bt 34736
Beofals <32 FR =)L, ARHE KK M8 0BG gk AT Bag U BUE BT, [T AR BER A
Bl AXBREG . RE L FR . ZHERE. P AFEWRAN G TR R )L EESR IR R
RO, WIJLE H AT S AR E RN, EFBRERIN, LEFAERE. IS RS E 7 BT
PRI (R RIZ W IRE . AR BIRLE . MUHUEE RFEiG%), HAard &, RE, KA ER, 8
FAM L B PR B A TR T . KK R m Bebi v, TRAN ], BT A TR A 2T
2.2.2. iR KIRFRMIE & WHO Anthro 1 WHO Anthro Plus 31 F4E

JLE RN SR A T3-220B JLEEAE B AR S & . AR . 20 LE L 2 AbAREE, 2Tk
A ETH, DRE SRR ESUE, W AR N E, BRI, ERSTFR60 B, k. B, B S
PREMGM BT REMKGIK, SkomiE, WE&mar, PMEE FEER—KPFL L, ThkRE
WK To. B P B e . SO A 0.1 em. AR EIBON 31 0.1 kg [6].

WHO Anthro ZfFH1 WHO Anthro Plus B {42 tH 5 T AE 4 40 1 — AN H T2 B J L3 AR = 2 e
MTELL TR, BIEMIE AN SRR ERIE . o AR R BARE . AHIE T A B = T bs E AT
M SRR BT GRS A S ANAEES ) BMI [7], WHO Anthro %44 F<5 % () JL#, WHO Anthro Plus
WAMAT >5 $HJLE. BZM)LEMZMEY. HAEBH. 5. GEMAEF A WHO Anthro
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5% WHO Anthro Plus 3 i85 & . R E K& BMI ) Z Y250 2 B i . [ WHO Anthro Plus AR
Xt >5 % ) LE KK EBEAT Z YRR BT E,  RIARE SK B T NI A

2.3. GEitFEALE

BCEAUR 2 S, TN Excel BT AR MR, RGBS, I SPSS 25.0 4ot 2 Hufhxt &
TR R 0T EA R VORA T (R £ 9) 3%, AIHER M A t Rk
HF K%, SRR R AR, LA B 2 Ril. P <0.05 A2 RA G2 X P <001 K%
A BE G, Gtk E R GraphPad HfFHIf .

3. R
3.1 —fRiER

[5l 7 137 45 NICU HiBE 572 JLEAS, Ui 8 1, 31l AR B EMA RGK B T, ALt
A KA, WO BIRRS A K BERE 98 3], Ak AR KA TR R 5 56 U5 JLFE R 2R AR KR ) LB i iR e
B th AR S HEAT LB, TR ETEZE 5 (P > 0.05). A LKA AT R 98 ik, 55 52 1, 2 46 5], 4 %
~<5 %3t 34 fi, 5 £~<6 £ 3L 20 1, 6 % ~<7 53 44 B, XUk 15 B, LNy 29.61 + 1.46 (25%~31%)
Ji, AT 1233.57 + 290.45 (740~2150) g; & H JLXTHRZH 126 f, 55 75 #, Zc 5149, 4 $~<5 53k
69 i, 5%~<6 %3t 3741, 6 L~<7 L3204, XWh2 6, AN 39.48 £ 1.21 (37~41%), Hi/E
&5y 3446.10 + 458.26 (2100~5000) g

3.2. B/)LE5 R RAJLE/LEFREKIERRELE

321 BEJLASRAIIAIILESS. #E. BMI KBS

XF R LA LA S v AR EL A BMIFTLE B 7300 1 40 AT AT ELAL, 4379 PO~25. P25~50.P50~75.
P75~100 PUZH, 43l v 55 & 25 (41 5 K% T o Bl

PR EE R R B LA A LA LEE B R EE R BMI B 3 6 43 A6 4715 2 3 M 22 53 (P < 0.05).
B2 JLH S AR BMI PO~25 EUAI B s - 2 H JL4L, 1 P75~100 ELBI3MC T2 A LA . 455K W&
1, K 1-3,

mm 574
= EH/LE

P75.1007
P50.757]
P2s.501

Po.257

T T T 1 T T T 1
40 30 20 10 0 10 20 30 40

¥Rk EE (%)

Figure 1. Comparison of height percentile composition between preterm infants and full-term infants
1 BE)LAS5ER/LEILESSE SRR L
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Table 1. Percentile composition ratio of physical growth between preterm infants and full-term infants [n (%)]
# 1 BF)UESERIEILEREERE AL (%)]

B2 ) L4 (n = 98)

JE A JLA(n = 126)

Fa P{E
PO~25  P25~50 P50~75 P75~100 P0~25  P25~50 P50~75 P75~100
5E 26(265)° 16(16.3) 29(29.6) 27 (27.6) 15(11.9) 32(25.4) 37(294) 42(333) 9.16 0.027
fhE  33(337)° 20(20.4) 23(235) 22(225) 19(151) 27(214) 40(31.8) 40(3L.8) 1130 0.1
BMI  39(39.8)" 24(245) 16(163) 19(19.4) 29(230) 25(19.8) 33(26.2) 39(31.0) 1096 0.012
¥E: "P<0.05, RREFHGI R L.
mm 5740
= EHJLE
P75.1007
P50.7571
P25.501
Po.251
1 1 1 1 1 1 1 1 1

50 40 30 20 10 0 10 20 30 40
Ak b (%)

Figure 2. Comparison of weight percentile composition be-
tween preterm infants and full-term infants

E 2 BF)LASERIVEIERER SRR ELEEE

mm )L
= EHI/LA

P75.1007

P50.757

P25.507

Po-25

1 1 T & 1 1T T 1
50 40 30 20 10 0 10 20 30 40

IR EE (%)

Figure 3. Comparison of composition ratio of BMI percentile
between preterm infants and full-term infants
E3. B=)LESERJ/LAILEBMI B U SRR L EE R
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3.22. BFEJLAS R AJLARREMA)LEFEEKIRIRLLE

B2 )L 5 5 5 s Z $F43(-0.09 £ 1.04)(IK T2 H JL41(0.46 £ 0.93), 7= LA F s Ak #H Z 1¥53(-0.11 +
1.33)% T2 H JLZH(0.60 + 1.12), F.7% L4055 % BMI Z 1F43(-0.13 + 1.64)% T2 H JL#H(0.46 + 1.18), i<
) 2 S A Gi it 5 X (t = —3.13, —3.27, —2.38, P < 0.05). WL 2.

Table 2. Comparison of physical growth indexes between preterm infants and full-term infants (X £ s)

F2. BEUASERIABENFBEKIEIRLLR(X £s)

P2 L4 (n = 52) LA L (n=T75) t P 1l
& Z P —-0.09 + 1.04™ 0.46 +0.93 -3.13 0.002
A E Z W5y -0.11+1.33" 0.60 +1.12 -3.27 0.001
BMI Z ¥4 -0.13 £ 1.64 0.46 £1.18 -2.38 0.019

TE: "P<0.05, FRERAGUFENL: TP<001, RRERAEEGIAEL

B2 )LH 5 R A LA 58 5 & ARE R BMI Z PR I ELER, Z R84t %5 (P > 0.05). L% 3.

Table 3. Comparison of physical growth indexes between preterm infants and full-term infants (X £s)
F 3 BFE)UESER AL EREEEKIEIREER (X +5)

B2 L4 (n = 46) JE AL (n =51) t P1H
B Z v 0.31+1.15 0.20 +0.87 0.50 0.62
A E Z W5y -0.05+1.23 0.11+1.03 -0.71 0.48
BMI Z {5 -0.38 +1.48 0.07+1.18 -1.16 0.25

3.3. B)LERJLEFREKIEIREE R

3.3.1. B )LARA RN LEEFEE KIEIREEE
Bre ) LHNHE. LB S & KEMN BMI Z W0 tbi, ZRBLEgt5 = (P> 0.05). WL 4.

Table 4. Comparison of physical growth indexes in preterm infants of different genders (X +s)
= 4. B )LEAREE R LEREEKIEIREEE (X £5)

H(n=52) 4Z(n = 46) t P1E
& Z v -0.09 +1.04 0.31+1.15 -1.79 0.08
R Z iP5y -0.11+1.33 -0.05+1.23 -0.21 0.83
BMI Z iP5 ~0.13 + 1.64 —-0.38+1.48 0.78 0.44

3.3.2. B )L ARAE R ) LEEFBE KIgIRELE
By <28 W S5 fiRl > 28 W R LA LE ) & & K E A BMI Z ¥R LU, Z R4 S X (P >
0.05). W.#% 5.

Table 5. Comparison of physical growth indexes of children of different gestational ages in preterm infants (X +s)
5. B )LARERREEILEREEKIEIREEE (X £5)

<28 W (n=11) >28 W (n =87) t P{H
G Z W4y 0.41 +0.64 0.06 +1.15 1.55 0.14
A E Z W5y -0.01+1.17 0.09 +1.29 0.21 0.84
BMI Z 343 —0.44 +1.39 -0.23+1.59 -0.42 0.68
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3.3.3. BFEJUARAFEHEMRE)LEFREKIBRRILR

B )L )LE LA A E < 1000 g >1000 g~<1500 g A2 > 1500 g 70 N =4, =4 JLEMIAE Z
W, ZRE%iH#m N (F=4.77,P<0.05), =#HJLEMGE. BMI Z iFothE, ZRLLi%E
X(P>0.05), W% 6.

Table 6. Comparison of physical growth indexes in preterm infants with different birth weight (X £s)

F+ 6. B LAREHERELERRE KRR (X £5)

<1000 g (n = 29) >1000 g~<1500 g (n=52)  >1500g (n=17) F1H P1H
5% Z Py -0.07 £1.12 0.03 +1.04 0.59 +1.19 2.14 0.12
RE Z ¥ —-0.46 + 1.26" -0.12+1.23 0.69 +1.18 477 0.011
BMI Z ¥4 —0.65+1.22 —0.25 +1.62 0.45+1.76 2.74 0.07

H: P <005, FRESFHESHITFE L. AKE Z 00 LSD £ E BT, <1000 g 415>1500 g AL ZE R H B3
it 5 (P =0.003), >1000g~<1500 g 41 5>1500 g 2H LLH 2 7 A Sl it 5 2 (P = 0.02).

4. ¥ig

BT RN HEIR. SH{EREREARA, F7I)VERE S KER RS 15 RG5% I RAE K
WEL 77 PR 5 [ 8], o HAA A AR KA B IR R IR . Klevebro 28 N[91UR4E Tk FNEE R, £E. Hyfhdt
2521 Bifig#s 23~30 J&HF 7 JLINHA SR IERGEE 36 F AR E IR EE, RIS IR ) LA R R AR
(retinopathy of prematurity, ROP). A& fii & & /4 R (bronchopulmonary dysplasia, BPD). ¥RFEE /N 461
% (necrotizing enterocolitis, NEC)% 5.7 J L {44 B (1 34 KA AR . BhIiessE N JeiliE[10], 134
B )L B B A K R B 1R 2% (extrauterine growth restriction, EUGR)# 53 141(39.6%), 4#% IEH K & #
81 1411(60.4%), Z AT R HARE . RESRBAEIRIAN R . 7R BT A LARIR D B  HrAE )L
MEFRANIY 32 A2 57 )L Bt 5 KA EUGR B ER Z . 1l R 2 O R AR H A /K (very low birth
weight, VLBW)LTiUm PEAS PRMEZLRT 27 ZX NICU YA 1) 1051 B VLBW %2 JLAERZIEfiGiS 36 Jil B H Bt i LA
RE I, EUGR KR AEZE N 60.7% (638/1051) [11].

AR LHBERT EUGR BILLHIIR &, HRZA)E 1~2 FASFEEEAK. B2 LERA K&
R A RS 14, JUHGZRT 6 NA[12]. EWAMIFERMI[13], AR BRIE A E 12 4> WA )
BEAKRZ VLBW H77)L 1 % s i 2k 8 1R . O on[14], 57 LA E . (ERTi E .
MEFE . A DIMEFE GRS A =106 HE AR IR & L FRE S5 2 520 VLBW = ) LB B AR KR AIE ) s R 3%
R )L AEARE < 1300 g AEBERF ] < 40 J& K= 506 -k g e I 2 5 ) LB e AR KR G2 1 fe B R 2%
BEFL + BEALBSIRNR G K24 OWRFERES > 35 A2 LB A KR H &R . BEEAEKRE SRR
P2 LA A KB LR A LR ? RS RARME .. B2 R, 572 LR A KB G 55,
R Sk L% G TR L. ENRR ™)LV R 28 3 BN . T 3RS AR
— I RIE8], 5= LEE A LA, VLBW B LS IE AR 12 MA WK S K. RE, Sk
BARK. VLBW §7= )L A R E . S KA R S T T2 H U 4L, BIENG I 40 J8 &R IE
fads s 3. 6. 9 12 NMAK, VLBW H.7= LI E . S Ak BRI/ TR [14]. RiE 5N
XiF 145 i8I H A= 44 5 (extremely low birth weight, ELBW)/VLBW JL# 5E WIFt15[15], 45 B BnE KRS
BEAE RS G KA e, 2 IEAERS 18 DR, 31.7% (46/145) ()35 JLHISL . 14.5% (21/145)f1{AE < P10
L. TKEFS AR FRIRIE[L], B LR IE 18~24 H I AR A KT 52 BT, HMA R B K %
JETRH L. EANE LRI BE YT 5T AT 2 22 0, L2 s S I ARE U . HAS ) — e ST HRIE [ 16], R
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% <30 JH 1) VLBW JLETE 6 ST, B NK BB S EAE BMI Z 157, 5200 22 58 1) 4 5 A
5 Z V0, /N TR H 2 L 1~6 % FIARE Al BMI KB & T IR 577 ) L. Grudzien [ 5T 1 [17], ELBW
A 11 2 )LEA RIS AL, B2, XAy Z 355, RILT FRSEREEE. 55—
KIARIBE T FeIRIE[18], #BE-7~(extremely preterm, EP)JLEANE A4 LEHNHFHEMR S, £ 19 %
i, EP JLEMEIEAH)LEER. HE, KEHE/N, {2 BMI f+&. Cheong % AR5t IR IE[19],
HREHMAJLEILE, EPIELBW 41 JL#7E 25 %/ I B & 5%, (HARE A BMI AHBL. 1 Winck &8 A58
RIR[20], FEZEESHEA, VLBW HLp= ) LZHAT & F IEH t AR R S0 B2 2 (A1 7E N ARREAE . 8 7R sl ) e
HMKRAERWEEESR . AASGRER, BEAEGHMBMI 5L REIVRAEREEZR, LHE
A S IR AL E A T 2 5 o

KT T < 32 AR )L 4~6 5 B AR AEKRGL, J# 4~6 D G E . REA BMI % S T
AL, FealHAEAE <1500 g 77 LEAEEEHEHE. B2, ML) Lo b U
GERPEN: M TRIRAFAEARRE AR T T ), 575 B oxd ™= LA e IR U7 BIAIPPAl, XA kE 2R
KIRGZ I L™= JLE R LI, Be. BT, AR BT e Hon 8 7R K B K.
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